Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


,  Google 


,  Google 


SYSTEM  OF  MINERALOGY. 


,  Google 


,  Google 


SYSTEM 


MINERALOGY, 


lOST    EECENT    DISCOVERIES: 


EIR  LOOALITJ^  CHEMIOAI.  ANALYSES 
AND  rORMULAS,  TABl.KS  IfOR  IHE  DETERMINATION  OE  MINERAia, 
[ATICAL  OHYSTALMffRAPHY 
9  OF  FIGURES  OP  CRYSTALS. 


ILLUSTHATED    BY    SIX    HUNDRED    WOOD    CUTS. 

By  JAMES  D.  DANA,  A.  M. 

r  of  tbe  Sqc.  Csa.  Nat.  Cur.  of  Moscow,  the  Son.  Philomathique  of  Paris,  tho  GeoloKlcai 

mndon,  the  American  Academj  of  Arts  and  Sciences  at  Boston,  elo. 

SilJiman  Profesaor  of  Natni-al  Hlstojj.  Sale  College. 


"Hoc  stadia  noMscafli  peregHnatitur,  maiieantiir. 


VOLUME    J. 


JJEW  YORK  AKD  LONDON: 
rUBLTSHEIJ  m  GEORGE  P.  PUTNAM  &.  CO. 


>y  Google 


THOMAS  J.  STA^FOSD,  PRIHIBR, 


>y  Google 


PEBFj^lOB. 


ItT  the  Preface  to  tte  last  edition  of  tliis  Treatise,  the  c. 
Minerals  then  adopted  was  aiinoiiDced  as  only  a  temporary  espedient.  The 
system  of  Mohs,  valuable  in  its  day,  had  subserved  its  end ;  and  in  throw- 
ing off  its  shackles  for  the  more  consistent  principles  flowing  from  recent 
views  in  Chemistry,  the  many  difficulties  in  the  way  of  perfecting  a  new 
classification  led  the  author  to  an  arrangement  which  should  "serve  the 
convenience  of  the  student  without  pretending  to  strict  science." 

A  classification  on  chemical  principles  was  however  proposed  in  the  latter 
part  of  the  volume,  in  which  the  Berzelian  method  was  coupled  with  crys- 
tallography, in  a  manner  calculated  to  display  the  relations  of  species  in  com 
position  as  well  as  form,  aad  prominently  "  exhibit  the  various  cises  of 
n  and  pleomorphism  among  Minerals."  The  pro£,ress  of  Suence 
[  the  means  of  giving  greater  precision  and  s  mp]  city  to  this 
arrangement,  until  now  it  seems  entitled  to  become  the  authoi  zed  method  of 
a  System  of  Mineralogy.  Whether  regarded  from  a  |hvsicaloi  i,iiemicil 
point  of  view,  the  groupings  appear  in  general  to  be  i  faithf  il  exhibition  of 
the  true  affinities  of  the  species. 

The  mind  uneducated  in  Science  may  revolt  at  seei  g  a  motall  c  mineral 
aa  galena,  side  by  side  with  one  of  nnmetallic  lustre,  as  blende;  and  some 
systems,  in  accordance  with  this  prejudice,  place  these  species  m  separate 
orders.  Like  the  jeweller,  without  as  good  reason,  the  same  works  have  the 
diamond  and  sapphire  in  a  common  group.  But  it  is  one  of  the  sublime 
lessons  taught  in  the  very  portals  of  Chemistry,  that  nature  rests  no 
grand  distinctions  on  lustre,  hardness,  or  color,  which  are  mere  externals, 
and  this  truth  should  be  acknowledged  by  the  Mineralogist  rather  than 
defied.  Others,  while  recognizing  the  close  relations  of  thecarbonafes  of  lime, 
iron,  zinc  and  manganese,  (calcite,  spathic  iron,  smithsonite  and  diallogite,) 
or  of  the  silicates  of  lime,  iron,  manganese,  (woliastonite,  au^te,  rhodonite,} 
are  somewhat  startled  by  finding  silicate  of  zinc,  or  silicate  of  copper,  among 
the  silicates  of  the  earths  or  of  other  oxyds.  But  the  distinction  of  "  useful " 
and  "u  ele^  o  or  s"  and  "stones,"  although  bearing  on  "economy," 
is  not  St,  en  e 

The  advantages  vl  h  the  arrangement  of  the  last  edition  afforded  those 
interested  m  m  n  ng  -mA  metallurgy,  is  secured  in  the  present  volumes  by  an 
index  to  the  useful  ores  in  which  their  distinctive  characters  and  their  rela- 
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live  importance  in  the  Arts  are  mentioned,  and  referonees  are  given  to  tlie 
pages  where  the  full  descriptions  are  to  be  found. 

During  the  four  years  since  the  appearance  of  the  last  edition,  the  Science 
of  Mineralogy  has  increased  in  species  from  625  to  660  ;  and  this  notwitli- 
standiug  the  bankruptcy  of  some  45  of  the  numher.  Ilie  important  work 
of  Rammelsbehq  on  Chemical  Miaeralogy,  has  been  continued  in  a  fifth 
Supplement,  issued  in  1863.  A  similar  review  of  the  Progress  of  the  Sci- 
ence by  Dr.  Gusiav  Adolph  Kehnoott,  conducted  with  like  tiioroughness, 
though  with  less  criticism,  has  appeared  in  Vienna,  and  already  two  large 
volumes  have  been  issued,  one  reviewing  the  Science  for  the  years  1844  to 
1849,  the  other,  for  1850  and  1851.  During  this  period  also.  Professor 
GneiAv  RoBK  has  published  his  Krystallo-chemische  Mineral-System  (1853) ; 
Professor  VoB  KoBBLL,  a  work  on  Mineraiogical  Nomenclature  (1853),  and 
a  new  edition  of  his  exceUent  Tables  for  the  Determination  of  Minerals, 
(1853) ;  Dr.  Franz  Lbydolt  and  Professor  Adolf  Maohatschbk,  of  Vienna, 
their  elements  of  Mineralogy  baaed  on  the  sjstem  ot  Mohs  (1853);  Dr. 
Eenngott  of  Vienna,  "Das  Mohsache  Mmerals>stem  (1853),  and  also  a 
portfolio  of  plates  of  figures  for  the  Lonstiuction  of  Models  of  crystals 
(1854) ;  Professor  QtrBNSTBDT  of  Tubingen  the  first  part  of  a  Treatise  on 
Mineralogy  (1854) ;  Dr.  C.  F.  Napmanm  t  revised  edition  of  his  invaluable 
a  of  Crystallography  (1854) ,  Di,  FaiEDSBicH  Pfafp  of  Eriangen, 
a  of  the  Mathemattoa!  Relations  of  Oryatala  (1853)  ;  F.  E,  Sohbo- 
DER  of  Clausthal,  Dr.  EAMMEieBBKO  of  Berlin,  and  Jos.  Pecibka  of  Prague, 
srdaller  Manuals  on  the  same  subject,  (1852,  1853)  ;  Dr.  J.  Zimmbrmans  of 
Stuttgart,  a  small  "Tashenbuch  der  Mineralogie"  (1852);  Nicolai  von 
KoKSOHABOv,  the  able  Crystallographer  of  St.  Petersburg,  the  fii-st  numbers 
of  hia  "Mineralogie  Russlands,"  in  quarto,  (1853,  1854);  H.  J.  Brooeb 
and  W",  H.  Millbr,  a  new  and  original  Treatise  under  the  title  of  Phillips's 
Mineralogy  (1852) ;  0.  F.  Plattskr,  an  enlarged  edition  of  his  extended 
Treatise  on  the  Blowpipe  (1853):  besides  the  great  work  of  Dr.  Gustav 
Biaceop,  on  Chemical  and  Physical  Geology,  begun  in  1846,  now  number- 
ing 2950  pi^s,  (the  last  issue  in  1853),  and  yet  wanting  another  part  to  be 
complete;  also  G.  H.  Otio  Volgbh's  Essays  on  the  Development  of  Minerals, 
(Studien  zur  Entwictlungsgeschichte  der  Mineralien,)  as  the  basis  of  Sci- 
entific Geology  and  a  rational  Mineral  Chemistry,  (Ziirich,  1854) ;  and  Von 
Waltbrshausbn's  Treatise  on  the  Volcanic  Rocks  of  Sicily  and  Iceland. 
Moreover,  various  valuable  papers  have  been  issued  in  Scientific  Journals  and 
Transactions  abroad,  by  HAioiNOEn,  Rammeisbbrg,  Brbithaupt,  Schbeeer, 
VON  KoBBLL,  RosB,  BuNBBN,  Hermann,  von  Rath,  Hausmann,  Sandbbroer, 
WoHLBH,  Babr,  Kennoott,  Schabcjs,  Eoksohabov,  Scacchi,  Mbneghzni, 
Dblbssg,  Damour,  Devillb,  DGSCLOiZBAnx,  Sbnasmont,  Chapman,  Mallbt, 
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ScoiT,  Percy,  aad  otlier  able  investigators.  In  this  country  have  appeared 
Foster  &:  WiirrNBr's  Report  on  the  Geology  and  Mineralogy  of  tiie  Late 
Superior  Region,  {1851  and  1853);  and  J.  D,  Whitney's  Mineral  Wealth 
of  the  United  States  (1854).  Moreover,  Dr.  J.  Lawrbnok  Smith  and  G.  J. 
Brush,  have  labored  with  important  results  in  American  Mineralogy,  clear- 
ing away  many  doulitfiil  si}ecies;  and  other  researches  have  been,  pub- 
lished by  T.  S.  HuNP,  F.  A.  Gekth,  J.  0.  Booth,  J.  D.  Whitney,  0. 
U.  Shbpard,  J.  W.  Malle'i,  W.  P.  Blake,  M.  H.  Bors  and  T.  H.  Gabrbtt 

Of  all  these  Publications,  BisoHoff's  "  Lehrbuch"  stands  first  in  impoi'tance. 
Mineralogy' was  well  nigh  a  lifeless  Science,  having  only  powei's  of  increase 
by  accretion,  like  the  objects  of  which  it  treats, — the  addition  of  a  new  Min- 
eral now  and  then  being  the  great  event  of  interest  in  its  progress.  BiacH- 
OF,  by  his  elaborate  researches  and  protbund  views,  has  given  it  a  new  im 
pulse.  He  makes  every  analysis  of  a  Mineral  an  important  element  n  the 
study  of  Mineral  histflvy,  showing  the  necessity  of  their  mull  pi  eat  oi  a  d 
well  exposing  the  leanness  of  Chemical  formulas  when  given  as  a  subst  tute 
for  analyses.  The  associations  and  collocations  of  Minerals  t!  p  r  changes 
from  exposure  to  atmospheric  and  other  agencies,  and  even  the  infl  tes  mal 
ingredients  in  their  constitution,  are  all  made  to  bear  on  the  ij  est  on  of  the 
origin  and  pi'ogi'ess  of  Mineral  and  Eock  Formations.  A  Mineral  spec  es  s 
shown  to  have  a  history  of  its  own, — its  perfect  state,  its  liab  i  t  es  to  altera 
tion  and  decay,  its  successive  changes,  and  again  its  renovation  or  its  meta- 
morphosis into  a  new  species.  These  views  taken  ia  their  wide  extent,  con- 
stitute the  proper  basis  of  the  Science  of  Geology,  and  should  have  their  full 
exposition  in  a  work  on  that  Science.  But  the  elements  of  the  subject  are 
with  propriety  indicated  in  a  Mineralogical  Treatise.  While  dwelling  with 
deserved  emphasis  on  the  researches  of  Bisohof,  we  should  not  forget  that 
others  have  labored  in  the  same  department,  prominent  among  whom,  are 
Haidingbk,  Volgbb,  Bbeithaupt,  Blum,  Bdnben  and  Dblkssk, 

The  work  next  in  importance,  more  especially  in  its  bearing  on  the  crys- 
tallization of  Minerals,  is  the  "  Elementary  Introduction  to  Mineralogy,"  by 
Brooke  &  Miller.  It  stands  preeminent  for  its  original  measurements,  and 
its  thorough  revision  of  the  angles  of  Crystals,  and  will  remain  a  permanent 
soui-ce  of  information  on  these  points. 

In  the  preparation  of  the  present  edition,  the  author  takes  pleasure  in 
making  special  acknowledgments  to  the  work  of  Biscbof,  for  facts  and  prin- 
ciples relating  to  the  Chemistry  of  the  alteration  of  Minerals  ;  to  Rammsle- 
bekg's  Supplement  to  his  Chemical  Mineralogy,  a  work  whose  earlier  parts 
contributed  largely  to  the  preceding  edition  of  this  Treatise ;  to  Kbhngott's  and 
Koksoiiaeov'b  publications  ;  and  to  the  critical  observations  in  the  "  Miner- 
alsystem"  of  G.  Roem.  Frequent  use  has  also  been  made  of  the  work  of 
Brooke  A  Miller,  in  the  crystallography  of  tlie  species,  from  which  the 
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angles  and  planes  of  crystals  have  often  been  cited.  The  various  Seietttific 
Periodicals  of  Russia,  GenBaay,  Italy,  France  and  Britain,  some  of  them 
down  to  June  last,  have  been  searched  for  their  facts,  and  every  effort  has 
been  made  to  post  the  work  up  to  the  day  of  publication. 

American  Minei'alogy  owes  much  to  the  careful  revision  it  has  received  at 
the  hands  of  Messrs,  Smith  &  Brush;  and  the  author  would  express 
his  special  personal  ohiigatjons  to  each  of  tbese  Chemists.  From  Dr.  F.  A. 
Genth,  of  Philadelphia,  he  has  derived  generous  aid  both  in  suggestions 
and  results  of  researches.  Mr.  T.  8.  Hubt  has  kindly  contributed  several 
new  analyses  throwing  much  light  on  the  minerals  of  Canada ;  and  valua- 
ble observations  and  analyses  have  been  repeived  from  J.  D.  WHrrsBY  and 
Professor  Booth.  Mimy  and  various  have  been  the  favors,  in  the  way  of  new 
facts,  opinions  and  recent  discoveries,  which  the  author  owes  to  Mr.  Lonia 
S^M&Ns  of  Paris.  He  is  also  largely  indebted  to  Robert  P.  Greg,  Jr.,  of 
Manchester,  England,  for  information  I'especting  the  Mineralogy  of  Great 
Britain,  liberally  furnished  from  a  work  by  him  and  W.  G.  Lettsom,  now 
in  the  press. 

The  author  would  also  express  his  gi'atitude  to  Messrs.  T.  S.  Hpnt,  C.  M. 
Whbatley,  B.  Silmhab  Jr.,  L.  Wilder,  T.  F.  Sbai^  W.  T.  Vaux,  L. 
SrADTMitLLBR,  and  G.  J.  Brusb,  for  the  privilege  of  figuring  Crystals  of 
American  Species  in  their  possession.  Similar  favore  were  received  from 
the  lamented  J.  E.  Tbschbmacher  of  Eostcn,  who  ever  rejoiced  to  devote 
himself  and  his  cabinet  to  the  progress  of  the  Science,  and  continued  his 
communications  with  the  author,  until  the  day  before  his  death  in  Novem- 
ber last- 
In  the  preparation  of  this  edition,  the  subject  of  Crystallography  has 
been  revised  and  simplified,  A  system  of  notation  for  the  figures  of  Crys- 
tals, both  brief  and  simple,  has  been  adopted  ;  and  many  new  and  original 
figures  have  been  introduced.  The  homosomorphous  I'elations  of  mineral 
species  have  been  worked  out  witb  considerable  care,  in  order  to  arrive  at 
their  true  fundamental  forms,  and  trace  the  beai'mg  of  the  subject  on  their 
composition  aad  classification.  The  Table  of  atomic  weights  has  been  cor- 
rected according  to  the  most  recent  resulfs,  and  the  pei'centagos  of  the  for- 
mulas have  been  recalculated  to  correspond  with  it.  The  subject  of  pseu- 
domorphs  is  treated  at  some  length,  and  along  with  the  descriptions  of  the 
species,  a  paragraph  is  devoted  to  the  altered  forms  which  each  presents. 
These  changes,  together  with  the  remodeling  of  the  classification,  and  the 
large  additions  throughout,  render  the  Treatise  more  properly  a  new  work, 
than  a  revised  edition. 
Hew  Hatbn,  Sept,  1,  1864. 


>y  Google 


TABLE  OF  CONTENTS. 


INTRODUCTION. 


PAET    I. 


CEYSTjILLOLOGY,  OE  the  science  op  the  STEUGTfJRE  OF 
MZHERALa 

Section  I.     Ortstallogkaphy. 

Geneeai,  CniRAOTEBS  OF  CnTSTita,    ...                                             ,           ,  21 

L  SiSTEMs  OS  CevaiALLizATioN,         .....                          -  ajt 

IL   MODIFIOATIOKS  OB  Cktstals,       ....  .82 

Lawn  of  Symmetry,  and  resulting  Forms, 33 

1.  Monometrio  Syafcam M 

2.  Dimetrie  System, 89 

8.  Trimatrie  System, 41 

4.  Monoelinic  System, *8 

8.  Tridinio  System, 44 

6.  Hexagonal  System, 45 

Law  of  Numerical  Propoi-tioii  in.  the  Modifieatioue  of  Cryatats,    .  49 

Zones  of  Planes, 53 

BjmbolB  of  Planes 66 

Mathematical  Cryatallograpliy, 82 

On  the  Drawing  of  Figures  of  Crystals,         ......  98 

IIL  Cleataqe 108 

IV.    iKBBBtltAKinEa  AND  iMPBBEKOTIONa  07  CrTSTALS,                                                   .             .  110 

¥.  DBrBRUiNArioN  AND  Mbasurehkst  OS  CBvaiALS, laa 


,  Google 


VL  CoMPonmi  0 
VII.  Crystailihe  a 

Till.    PSKUnOU   RPH 


Section  II.     Ceys 

L    PbAOIICAL  OnYSTALtOQJiKY 

H.    T^KOHETIOAL  OrTSTALLOGKNY, 

On  Cryfltalline  Moleoulea, 

Formation  of  Simple  and  Compound  Cryatale,    . 
Foi'mation  of  Secondary  Planes  and  Origin  of  Cleai^age, 


PART    II. 
PnYSICAL  PROPERTIES  OF  MINERALS, 

L  Chaeactbes  DErENDiNG  ON  Light 

Lustre 

Color 

Diohroisin,  Pleoehroiam, 

Diaphaneity, 

Refraction,  Polarization, 

Phoaplioreeeonce 

n.    ELKTEiOIlT,  MaGKETISM, 

IIL  Hbat, 

IV.  Specific  Gbavity,     .....  .         . 

V.    CnAHACTBKa  DErENniMG  ON  CoHlWION,     .  ... 

Hardness, 

Tenacity 

Fraotare,         

VT.  Tasib, 

Vn.  Odob. 


PAKT    III. 

OHEMIOAL   MINERALOGY. 


>y  Google 


coisTEtrre. 

Table  of  Atomic  Weights, 

Chemieal  Forraulas  of  Minerals, 

2,  RelatioDB  of  Minemla  as  exhibited  in  the  Prineiples  of  Isomoi-phisia, 

and  Dimorphiam, 

Igomorphous  Gronpe  of  Elements 

Dimorphism,  Trimorphiam,  Pleomorphism, 

Methods  of  Determining  true  Affinities  in  Form,        .         .        .        . 
List  of  HomcBomorphoos  Groups, 

Monometrio  Sjstem 

Dimetcio  System 

Hexagonal  System, 

Trimetrio  System, 

Monooiinio  and  Tridinio  Systems, 

Origin  of  Homteomorphisra, 

Bearing  of  the  aiibjeet  on  Chemical  Composition  and  Formulas, 
Canse  of  Dimorphism, 

II,    CheMIOAL  EsAMINATION   of   MlNEKALS, 

Chemical  Tests, 

Action  with  the  Blowpipe 

III.    PbEUDOMOHPUS   ANP   MeTAMOBFBIC    ClIANOES    IK    MlSEBALK, 

Kinds  of  Pseudomorpha, 

Table  of  Pseudomorpba, 

Causes  of  Pseadomorphic  or  Metamorphio  Cbangea, 

Analysis  of  Sea,  Spring,  and  River  Water 

Sonrce  of  Saline  Ingredients  of  Waters 

Kinds  of  reaotions,  or  methods  of  Composition  and  Deeompo- 

Artifioial  Formation  of  Minerals, 

Crystallized  Furnace  Products, 

n  of  Minerals, 


r  A  E  T    IT. 


I.    MiSBBAlOaiOAL  Spbcies, 

n.    CtASaiFIOATION    Of   MINERALS 

Classifloation  of  the  Elements 

Fundamental  Points  in  the  Claasifieation  of  Compounds, 
General  RaTiow  o(  the  Classification  of  Minerals, 

ILL    NOMKNULATURS, 


>y  Google 


13  CONTES'ra. 


PART    V. 

DETERMINATIVE  MINESALOGY. 


Introductory  Obs< 
Table  I,      . 
Table  II, 


VOLUME    11. 
PART    TI. 

DESCRIPTIVE  MINERALOGY. 

DEBCan-noHS  of  8pkotb8, 

(For  Index  to  the  Subdi-risiona,  see  p.  249,  Vol.  I.) 
SUPPLEMENT — Cataloqub  or  American  Locaiities  of  Minerais. 
APPENDIX,  .  

AhnOTATBD    InDBI   Tfl   THE   UbBFDI.    OkSS, 

L  Index,  


,  Google 


ABBEEVIATIONS. 


and  Berzelins,  6  vols.  1806  to  1819.    Stocklioliiu 

Am.  J.  Sou — ^merioftn  Journal  of  Seieuce  and  Arts,  oommenoed  in  1819 ;  conducted 
by  B.  aflliman — associated  with  B.  SiUiman,  Jr.,  sinee  1838 ;  and  also 
■with  J.  D.  Dana  ainea  Jan.  1846.  1st  series  tri-month\y,  toIs.  1  to  49, 
with  vol.  60,  an  Index  to  the  preeeding ;  2d  series  bi-monthly,  vola.  i 
(1846)  to  18(clo8eofl854)ithe  10th  containing  an  ladax  to  the  first  10 
volumes  of  the  series. 

Ann.  Gbem.  «.  Pkana. — Annalea  der  Chemia  und  Fhannacie,  by  P.  Wohlar  nod  J. 
Liebig.  In  monthly  munbera  of  about  180  pages,  4  vols,  a  yeftr.  VoL  se. 
(or  xiv  of  NewSar.j,  oommeQced  with  April,  1864. 

Ann.  CAim.— Annalea  de  Chimie.     96  vols.  1789—1816.     Pans. 

Attn.  Oh.  Phys.  [3]  and  [3],— Annales  de  Chimio  at  da  Physique.  ^^  eerim,  1816 — 
1840. 78  vols.  (S  vole,  a  year) ;  Sd  sei-.  sinee  1841 ;  with  J864,  volume  xl, 
began. 

A-crt.  Ltjc,  M  U.  Weio  York.—Auaaia  of  the  Lyeema  of  Kntural  History  of  Haw- 
York.    The  flth  volume  was  begun  with  1854. 

Ann.  d.  M.  {or  Mines). — Annales  des  Mines,  a  nionthly  of  180  pages,  now  making 
3  vois.  a  year;  let  aer.,  13  vols.,  1816—1826,  Paris;  2d  ser.,  10  vols. ; 
1827— I83I,  2  vols,  a  year ;  3d  Ber.,  vols.  1832—1841 ;  4th  eer.  b^au  in 
1842 ;  5th  aer.  in  1852.     Index  to  4th  ser.  paWished  in  1868. 

Amu  del.  M.  Ruse. — Annales  des  Mines  Eusses. 

Amu  PAii.- Annals  of  Philosophy,  by  Th.  Thomson.  IS  vols.  London,  1813 — 
1820;  new  serias,  by  K.  Phillips,  12  vols.  London,  1821— 1836,  (after wards 
united  with  the  Philosophieal  Magazine,  edited  by  Taylor  and  Phillipa. 

Arehiv.  d.  Pharm. — Arahiv  der  Pharmaeie,  8vo.,  Hannover. 

Arab.  5e«.— ArsberSttelse  om  Framstegen  i  lierai  ooh  Mineralogie  af  Jaa  BevzeliuB  ; 
from  1821  to  1847.    The  Jahreshericht,  ate,  is  the  German  translation. 

B.  ».  H.  Zta. — Berg.  und.  Huttenmansohe  Zeitnng. 

B,  &  M. — Brooke  and  Miller. — Elamentary  Introduction  to  Mineralogy,  700  p.  Bvo, 
London,  1852, 

Baumg.  Zeitick — Zeitsehrift  filr  Physik  und  Mathematik,  by  Baumgartuer  and  v. 
Ettingehaueen,  I'lmna,  1826— 1832;  ZeitsehriftfiirPhyaik  und  verwandte 
WisseoBChaften,  by  Baumgartner  and  von  Holger.    Vienna,  1883. 

Seek,  Mn.  Jf.  7!— Mineralogy  of  New  York,  by  L.  C.  Beok,  5.^6  pp.  4to.  Albany, 
1843, 

Beriehte  Milth.  Fr,  !^at.  m  IFten-— Beriohte  iiber  die  Mittheilungen  von  Freun- 
dea  der  NatnrwiBsenacbaften  in  Wien,  (Vienna),  gesanimelt  und  heraus- 
gegeben  von  W.  Hiudinger,  vols.  I  to  VII,  1846  to  1861. 

Ben. — Barzelina. 

Berth.  T.  des  Ess. — Traite  dea  Essais  par  la  voie  afiehe  by  Earthier.  2  vols.  Parts, 

Bend — Beadant;  Traitfi  ^lementaire  de  Mineralogie.    3d  edit.  2  vole.  8vo.  Parts, 


,  Google 


14 

Bib.  Univ.  ffm.— Bibliothfeque  UDiTerselle  de  GendTS.  lat  ser.  1816— I83B ;  2d 
ier.  1886 — 1846;  Sd  ae.-iea,  ainca  1B46,  with  tlie  literary  and  Boientifio 
parts  aepurate,  the  latter  under  the  title,  "  ArchivoB  doa  Seienoea  Physiques 
et  Naturell«e." 

Bost.  Jaitr.  Nat.  Mial.—Jo-arrial  of  the  Boston  Society  of  Hatural  History,  since 
1884.    Botton. 

Breit. — Breithaupt. — Handbueh  der  Minernlogie.  8  vols.  Leipiig. 

Breait.  J. — Edinbnrgt  Journal  of  Science,  by  D.  Brewster.  Mdinbvrgh.  Ist  sor., 
10  vols..  1824—1838  ;  2d  aer.,  6  yola.,  1829- 18B2. 

Bull.  Soe.  Geol  de  J?V.— Bulletin  da  ta  Society  Geologique  de  France,  since  1 830,  form- 
ing 1  vol  a  year.     New  serieH  bejfun  in  1848.    Tome  si,  for  the  year  1864. 

Bull.  Soc.  Mat.  Moto. — Bnlletin  of  the  Society  of  Nataralieta  of  Moscow. 

Ohem.  ^o2.— ^eniical  Gazette,  or  Journal  of  Practical  Chemistry,  conducted  by 
Win.  Franeia,  Publiahed  twice  a  month  in  a  pamphlet  of  24  pages,  1  volume 
a  year.     London.  Commenced  Jan.  1843. 

Compt.  ^e?ii— Comptes  Rendua  hobdomadaires  des  Sfatnces  de  rAcadSmio  dcs  Sci- 
ences.    Paris.    "Weekly,  and  forcdng  two  volumes   annually  in  quarto ; 

Creirs  Ann Chemiaehe  Annalen  by  Crell.  40  vols.,  1784—1804.     Helmatadt  and 

Leipdg. 
Deville,  K»3es.— Etudes  Geolom<Hies  dea  lies  Canariea. 
Jhif. — Dafr^noy. — Ti'aitc  da  Mineralogie.     3  vols.  8vo.   ' 

plates.    Parte,  1844—1847. 
Edinb.  Pliil.  J. — Edinburgh  Philosophical  Journal,  by  Brewster  and  Jameson.     14 

Tols.  Edinburgh,  1819 — 1836. 
Edinb.N.  Phil.  J.,  or  Jameson's  Jour.,  by  Prof.  Jameson,  continued  tri-monthly  since 

182fi.  2  vols,  a  year.    Vol.  Ivi,  eommenoed  with  the  year  1854. 
Gilb.  ^BB.— Annalen   der  Physik,  by  Dr.  L.  W.  Gilbert.    76  vols.,  1799-1824. 

Leipzig.    From  vela.  31  to  60,  a  new  series,  (1809—1818) ;  fram  vola.  61  to 

to  76,  another  series,  (1819 — 1834),  under  the  title,  "  Annalen  der  Physik 

und  der  phyaikalischen  Chemie." 
Olwker  Min.  JahresL — Mineralogische  Jahr^hefle  by  Glooker.  1  vol.  1836.  Hftm- 

bei^  part  of  a  volnme  in  1887. 
K — Hauy.-^Triut^  de  Mineralogie..    2d  ed.  2  vols,  and  atlas.  Paris,  1822. 
Said, — W.  Hflidingar,  author  of  a  Handbnoh  der  beatimmenden  Mineralogie,  Wien, 

1845  ;  and  also  of  the  English  translation  of  Mohs's  Mineralogy. 
JUaid.  Ber. — See  Barichte,  etc,  on  the  preceding  page. 
Halle  Zeitfchr. — ^eitaehrift  fiir  die  gesammten  Natnrwiaaensohaften  heransg.  von 

dem  Faturw.  Vereine  fiir  SSehsen  u.  Thuriugen  in  Halla,  redigirt  von  C. 

Giebel  u.  W.  Heintz;  begun  in  18B3,  2  vols,  a  year. 
Bifus™.- Hansmann.     Handbueh  der  Mineralogie,  2  rols.    GSttingm,  1845. 
Hia.  Miti.  Schtned. — Minetalgeograpliie  von  Sehweden  by  Hisinger ;  a  translation 

by  Wohler.     Leipag,  1826. 
IBlchcoch  Oeol  MaM. — Geological  Report  of  MaaaachusettB,  by  E.  Hitchcock,  pp. 

830.  4to.  Boston,  1833. 
J. — Jameson. — System  of  Mineralogy.  4th  edit.  Edinbvrgh,  183t    Also  Manual  of 

Mineralogy  from  the  Enoyolopudia  Britannica,  1837. 
Jaekson,  Geol.  Rep.  N.  iC— Geological  Report  of  Hew  Hampshire,  by  C.  T.Jackson, 

376  pp.  4to,  with  plates.     Also  author  of  a  Report  on  the  Geology  of 

Maine,  and  another  on  the  Geologjr  of  Rhode  Island. 
Jahrb.  k  k.  Oeol.  Reichs. — Jahrbuch  der  kaiserlich-koniglichon  geologische  Reicha- 

anstalt,  vols.  I— IV.  Wien,  1850, 1861,  1862,  1853. 
Jahreih. — Jaliresbericlit,  etc — Translation  of  Berzeliua's  Annual  Scientific  Report, 

by  C.  Gmelin,  and  afterwards  by  Wohler.     Commenced  in  1822,  and  con- 
tinued to  1847. 
John.  fTnisi-s.- Chamiacha  Unteraaehimgen  der  MineralkflrpSr,  by  John.     Berlin, 

1808-1819. 
Jour.  Acad.  Jfat.  Set.  Philad. — Journal  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia ;  since  1817.     8  vols,  to  1842 ;  new  series  begun  in  184B. 
Jour.  des.  Jfinss.— journal  des  Mines,  38  vols,,  1794 — 1816.     Paris. 
■I.f.  pr.  Ch. — Jouvnal  fiir  praktisohe  Chemie,  by  Dr.  0.  L.  Erdmann  and  E.  F.  Mar- 

chand;  Leipzig,  twice  a  month,  in  parts  of  H4  pages  each,  and  3  vole,  a 

year,    from  1384  to  1836,  {vols,  i  to  ii),  under  Erdmann  and  Schweigger- 


>y  Google 


ABBKKVIATIOKS.  10 

Seidol;  U31,  (toIs.  i,  xi,  xii),  under  Ei'dmaim  alo  —  8  0       J 

Erdmann  and  Marchand;   1851,  1852,  Erdmann  a  d 

Erdcmna  and  Gustav  Werthet.    Tlie  vol.  Ixi  oomm        d  w   h    h    j  a 

1854. 
Joy,  Inmtg.  Disaert. — MiacellaneonB  Chemical  Researehes,  In  ng         D 

ate.,  50  pp.,  8to.      Qottingert,  1863, 
(hi.  Artseig, — Geiehrte  Anzeigen — etc,  M (in ohen, (Munich). 
Kartten  Archiv. — Archir  fiir  Mineralogie,  Geognosie,  Bergbau  and  Hdttenkunde, 

BerUa,  since  lS2e. 
Keller  «.  "Bed. — Nordamerikimischoii  Monatsberioht  fur  Natnr-  und  Heiltunde,  re- 

digirt  yon  Dr.  W.  Keller  and  Dr.  H.  Tiedemaiin;  4  vole.,  1850,  1861. 

Philadelphia. 
Klap.  Sett — BaitrSge  zur  chamischen  Kenntniss  der  Mineraltorper,  bj  Klaproth. 

6  TOls.     Serlin,  1796—1816. 
K.   V.  An.  ff.— Konigl.  VeteuBkaps-Academians  Handlingar,  (Tranaaotions  of  the 

Royal  Swedish  Academy). 
Kob.—Voa  K obeli.— Grnadaiige  der  Mineralogie  yon  Franz  yon  Kobell.    Nurnberg, 

18S8. 
Lamipadhis  ifoniii.— Handbuoh  zur  ehem.  Analyse  d.  Mineralliimde.    Freiberg,  1791 ; 

Nachtrag,  1818. 
L'Initiiut. — L'lnetitut,  Journal  Uniyersel  dea  Sciences  et  des  eocietfes  sayantee  en 

Franoe  et  S  1'  etranger,     1  yolmne  a  jear  since  1883.    ParU. 
Leonh.  Brona,  JiiAri.^ahrbucli  fiir  Mineralogie,  Gaognosie,  ifec,  by  von  Leonhard 

and  Bronn,  1830— 18S2  ;  Neues  Jatrbiich,  die,  einca  18S3  ;  monthly;  1 

yolome  a  year.     Stuttgart. 
lAeb.  «.  iTopp.— Liebig  und  Kopp's  Jahraabaricht,  1847 — 1863, 
Logan  Stiu.Jiep. — Logan's  Reports  on  the  Geology  of  Canada,  Montreal,  184S — 18S3. 
Mjn,  If.  Y.  by  5eeJ:.— Report  on  the  Mineralogy  of  the  State  of  Hew  York.    1  vol. 

4to,     Albany,  1843. 

jK— Mohs.  Natnvgeschichte  des  Mineralraiches,  yon  F.  Mobs.  2d  edit.,  in  2  parts 
or  volumes.     Vienna,  1836—1838. 

jVorrf.  Bidrag. — Bidrag  till  narmare  KSnnadom  af  Finnlands  Mlneralier,  by  Iforden- 
skibld.     Stockholm,  1B20. 

Ofv.  K.  V.  Ak.  Mrh. — Ofversigt  of  Eongl.  Veteii6kaps-AiadomiensF6rhaadlingar. 
Btoekholm.    (Bulletin  of  the  Kojal  Academy). 

PhU.  Mag.  [3].— Philosophioftl  Magazine  or  Annala  of  ChemiBtiTi,  by  Taylor  & 
PhillipB,  11  vols.  London,  1827— 1882.— PA«.  Jfajj.  [3].— London  and 
Edinburgh  Philosophical  Magazine  and  Journal  of  Science,  by  Brewster, 
Taylor  and  Phillips,  (new  and  united  series).  London,  1832— 1850.— PAi/. 
Mag,  [4],  1851 ;  vol.  vii,  began  with  Jan.,  1854. 

Pftii.— Wm.  PhilTips.— Elementary  Treatise  on  Mineralogy,  Svo,  Limdon,  1828; 
also  1837  ;  also  by  Fr.  Alger,  Boston,  1844.— See  also,  B.  and  M. 

Phil.  3Va«8.— Philosophical  Tranfiactions  of  the  Eoyal  Society  of  London  sinoe 
1666. 

Pogg.  .dnn.— Annalen  der  Physlk  und  Chemie,  by  Dr.  J.  0.  Poggendorif.  Con- 
tinued from  1824;  monthly;  3  vols,  a  year.  Published  for  a  while  at 
Berlin,  and  now  at  LaipKig.  Vol.  soi  commenced  with  1864.  A  general 
indeE  is  published  for  rolmnea  1  to  60,  to  the  close  of  1843  ;  and  another  in 
1854  for  vois.  Ixi  to  sc 

Ptoc.  Amer.  Assoc. — Proceedings  of  the  American  AsBOoiation  for  the  Advanoa- 
ment  of  Science,  vols,  i  to  vi;  i  of  meeting  at  Philadelphia;  ii,  at  Cam- 
bridge ;  iii,  at  Charleaton,  S,  0. ;  iv,  at  New  Haven ;  v,  at  Cincinnati ;  vi, 
•I  Alb-iy. 

Quart.  Jour. — Quarterly  Journal  of  Science  and  Arts  of  Royal  Institution.  SO 
vols.    XiJiidon,  1816 — 1880. 

Qnarl.  Jour.  Ohem,  Soc, — The  Quarterly  Journal  of  the  Chemical  Society  of  Lou- 
don, edited  for  the  Society  by  E.  Ronalds.  Commenced  in  1848,  and 
published  tri-monthly,  in  parts,  OS  pages  each.  Volume  vii  commenced 
with  April,  1854. 

Ramm,  SandtB, — Haudworterbneh  das  ehemiBohen  Theils  dev  Mineralogie,  von  C,  F. 
Rammelsberg.  3  vols.,  1841.  Berlin,  Supplements  1,  2,  B,  4,  6,  about 
August,  in  the  years  1843,  1846, 1847,  1849,  1858. 

Rec.  Oen,  Set. — Records  of  GeneriJ  Science,  by  R,  D.  Thomson.  4  vols.  London, 
1835,  1838. 


>y  Google 


Rogera's  6eol.  Jtep.  Jf.  J, — Geological  Report  of  New  Jeraey,  by  H.  D.  Rflgers,  800 

pp.     8vo.    Phdodelphia,  1840. 
JJose's  Eryit.-Okem.  Jfm— Daa  Krystallo-Ohemisclie  M       al  j  t  m    f  G.  Rose, 

156  pp,     8vo.    Leipiig,  1852. 
Scheer.  Joiir. — AllgemeineH  Journal  der  Chemio,  by  Seh  10      Is.    Zeipiig, 

1198—1803. 
Sehweig.  Jaur. — Journal  fllr  Phyeik  und  Chemie  by  Schw   gg  d    fterwarda 

with  Sehweiggei-Seidel.     69  Tola.,  1811  to  1833       IS       1     g      d  Halle. 
Sbep. — C.  XT.  SLspardrrreatiee  on  Mineralogy.     12mo.     Vea  S  CI     1st  part, 

an  Introduction  to  the  Science,  ItoL,  ISaSj     d  p    1    S       1        835;  2d 

adit,  (of  let  part),  1844  ;  lat  half  of  3d  edition,  1863* 
Sitsu/ngab.  Wien. — Sitzungsberiohte  der  Kaiaerliohen  Aiademie  der  Wiseeneohaften ; 

Mftt}i.-ll"at.  Olofise,     Wien  (Vienna).     VoL  xi  b^an  with  June  of  1853. 
Sk/md.  nat.  S,  i  Stoekholta.—'Traa&aotioaB  of  the  ScandinaTian  Society  of  Katural 

Soienoe  at  Stodcholm. 
Slromeyer't  Unters. — XJntersnohungen  fiber  die  Miaohnng  der  MiDeralkorpcr.     OSl- 

iingea,  18^2, 
Baelcovi. — Die  Verwitterung  im  Minerslraiehe. 
Thorn.  Jfin.— Outlines  of  Mineralogy,  by  Di-,  Th.  Thomson,    3  vols.    8to.    Lottdon, 

XHhaanin,  3yst.  tab.  Veb. — Systematiaeh-tnbBllariBche  Uebersieht  der  minepalogiach- 
einfaehen  Fossilien,  by  Ullmann.  Kassel  and  Marbarg,  1814,  with  oc- 
casional isBues  of  e.  later  date. 

Verh.  Min.  St.  P«(ej-si.— Verhandlungen  der  fcaiBarlieh  russiacheo  mineralogischen 
Gesellschaft,  za  St  Petepsburo. 

Volger,  .SnCahk, — Stadien  zur  EntwiekelnDgsgeBchichte  der  mineralien  als  Grnnd- 
l^e  ciner  wissenschaftlichen  Geologie  und  rationellen  Mineralchemie, 
von  Q.  H.  Otto  Volger,  648  pp..  8vo.,  with  1  plate.     ZwHeh,  1864, 

WalterslKiaseii's  Ykilk.  Geat, — Ueber  die  Tulkanisehen  Gasteine  in  Sieilien  und  Island 
und  ihre  submarine  Umbildung,  von  W,  Sartoriua  yon  Waltei'Bhanaen,  632 

FosK  "■  ' 
Ut] 
B^— Wern* 

TT.  S.,  United  States ;  Ala.,  Alabama;  Arh.,  Arkansas;  O.  E.,  Canada  Bast;  C, 
W,,  Canada  West ;  Oal.,  California ;  Gi.  or  Conn.,  ConnBctieut ;  Del.,  Delaware ; 
Ga.,  Geoi^ia;  111.,  Illinois;  Ind.,  Indiana;  Ky.,  Kentucky;  La.,  Louisiana;  Mam., 
Maeaaohusetta  ;  Md.,  Maryland ;  Me.,  Maine  ;  Mich.,  Michigan  ;  ifisi.,  Mississippi  ; 
Mo.,  Missouri  ;  JV,  0.  or  J7'.  Car.,  Hortli  Carolina;  JV.  M.,  New  Hampshire  ;  N.  J.,Jievr 
Jersey;  N.  K,  Kew  York;  0.,  Ohio;  Pa.  or  Fatn.,  Pennaylvania ;  E.  J.,  Bhode 
Island;  8.  0.  or  S.  Gar.,  South  Carolina;  Tenn.,  Tennessee;  Fa,,  Virginia;  Vt, 
Termont, 


•  This  new  edition  of  Prof.  Sliepard's  Treatise  should  liaTe  been  honorably  men- 
tjoned  at  the  top  of  page  1,  (Preface).    It  ia  greatly  to  be  regretted,  on  account  of 
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INTRODUCTION. 


The  productiona  of  our  globe  naturally  distribute  themselves 
into  three  grand  divisions,  the  Animal,  the  Vegetable,  and  the 
Mineral  or  Inorganic ;  and  our  knowledge  of  the  various  kinds  of 
objects  in  these  departmente  constitutes  the  natiiral  Hciencea, 
Zoology,  Botany,  and  Mineralogy. 

The  first  two  divisions  include  all  beings  possessed  of  vitality : 
beings  which  increase  by  an  assimilation  of  nutritive  substances 
taken  internally ;  which  arrive  at  maturity  by  a  series  of  successive 
developments;  whose  parts  are  mutually  dependent,  and  cannot 
be  separated  without  destroying  the  perfection  of  the  individual ; 
which,  after  a  certain  period,  lose  the  capability  of  continuing 
the  usual  functions  of  life,  and  consequently  die.  Tlie  powera  of 
vitality  feeing  no  longer  present  to  comiteract  decomposition, 
death  is  soon  followed  by  a  complete  destruction  of  the  original 
living  being. 

The  third  division,  on  the  contrary,  contains  those  natural 
objects  that  are  not  pc^sessed  of  life ;  objects  which  increase  by 
accretion  merely,  or  an  exteraal  addition  of  particles  unaltered  by 
any  powere  of  assimilation  in  the  object ;  which  are  equally  per- 
fect in  the  embryo  state  or  at  the  earliest  commencement  of  their 
fonnation,  and  in  the  enlarged  individual;  whose  individuality 
is  not  destroyed  by  a  separation  of  parts;  whose  formation  is 
originally  the  result  of  chemical  attraction,  and,  consequently, 
they  are  not,  from  their  nature,  necessai-ily  liable  to  decomposition. 

There  is  thus  a  strong  line  of  demarkation  in  nature 
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those  bodies  wliich  live,  grow,  and  die,  and  those  which  exist  only 
by  virtue  of  chemical  and  cohesive  forces. 

The  whole  range  of  inorganic  substances,  whether  made  by  art 
or  existing  in  the  earth's  crnst,  fall  into  the  last  division,  for  they 
are  produced  by  the  same  laws,  and  by  like  modes  of  aggregation. 
They  constitute  the  Inorganic  Kingdom.  Minerals,  as  the  term 
is  used,  are  those  species  of  this  vast  kingdom,  that  occur  ready- 
made  in  tlie  earth's  crust.  They  exist  by  no  different  forces  from 
the  compound  tliat  proceeds  from  the  laboratory ;  for  it  matters 
not  whether  sulphuric  acid  and  lime  come  together  in  tlie  work- 
sliop  of  art  or  nature ;  whether  the  hand  of  man  bring  the  mate- 
rials into  juxtaposition,  a  ninning  brook,  a  mineral  spring,  or  a 
volcanic  fumarole :  the  result  in  both  cases  is  gypsum,  identical  in 
chemical,  physical,  and  crystallographic  characters.  In  many 
cases  art  has  not  yet  found  out  tlie  methods  of  imitating  nature, 
and  some  of  t!ie  requisites,  as  indefinite  time,  luilimited  ma^,  weak 
and  prolonged  electric  forces,  and  peculiar  juxtaposition  of  ele- 
ments and  compounds,  are  not  readily  commanded  by  the  chemist. 
Still  the  forces  are  the  same  in  kind,  and  in  this  respect  the  inor- 
ganic kingdom  is  single  and  undivided.  Tlie  Science  of  Miner- 
alogy hence  treats  of  only  a  small  part  of  the  third  kingdom  of 
nature.  It  includes  here  and  tliere  a  species  from  the  system — 
that  is,  those  species  tliat  happen  to  have  been  formed  by  out- 
door processes.  The  limits  of  the  department  are  not  based  on 
any  grand  points  of  difference  between  these  and  other  inorganic 
compounds  ;  they  are  assumed,  in  order  to  present  together  a  col- 
lection of  facte,  which  the  student  conveniently  considere  in  one 
connection — facts  relating  to  the  natural  productions  of  our  globe. 

It  is  important,  at  the  oiiteet,  that  the  distinctions  here  laid 
down  be  fuUy  appreciated ;  for  very  partial  views  of  nature  are 
received,  when  minerals  are  supposed  to  constitute  a  complete 
system  in  themselves.  The  explorer  of  some  contracted  territory 
might  as  well  claim  tlie  species  he  finds  to  constitute  exclusively  a 
hmgdom,  as  one  who  talces  a  wider  portion  or  the  whole  of  the 
earth's  surface. 

The  scope  of  the  word  mineral  is  conventional.  It  ia  convenient 
to  include  imder  it,  all  inorganic  natural  objects  which  are  proper 
chemical  compounds,  whether  solid,  liqmd,  or  gaseous ;  and  this 
convenience  is  a  sufficient  gi-ound  for  the  couree.     MoreoTer  the 
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physical  conditions  of  solidity,  liquidity,  gaseity,  are  not  even 
specific  distinctions  in  the  wide  inorganic  kingdom,  and  hence 
afford  no  reasonable  or  neee^aiy  limit  to  the  mineral  department. 

Mineralogy  is  closely  related  to  the  Science  of  Geology.  The 
former  consider  minerals  as  independent  bodies ;  the  latter,  in 
their  dependent  relations,  constituting  soils  and  various  rocks.  It 
is  the  object  of  Mineralogy  to  describe  the  individual  qualities  of 
the  several  mineral  species,  while  Geology  treate  of  them  only  as 
associated  in  the  structure  of  the  earth. 

To  an  intermediate  department,  Chemical  Geology,  belongs  the 
discussion  of  the  origin  and  formation  of  minerals,  botli  as  simple 
species  and  as  aggregated  in  I'ock  n 


MIl^EEALOGY: 

SUEDIVtSIONS   OF  THE   S[TB,TECT  ADOPrKD   W   TOG   FOLLOWIKG    TEEATISE. 

The  aggi'egation  of  inorganic  matter  depends  on  a  power 
called  crystallization,  or  crystallogenic  attraction,  by  the  action  of 
which  minerals  receive  a  i-egulai-  structure  and  take  on  certain 
forms  called  crystals.  This  power  is  universal,  like  vitality  in  tlie 
animal  and  vegetable  kingdoms,  and  hence  an  inorganic  species 
has  as  much  its  characteristic  form  as  a  plant  or  animal.  Under 
the  head  of  Cststallologt,  or,  the  Sdence  of  the  StriKstuye  of 
Mifiercds,  this  subject  occupies  Part  I.  of  the  tbllowing  treatise. 
Orystallology  includes  two  sections;  1.  Crystalloqeaphy,  or, 
descriptions  of  the  ciystalline  foi-ms  of  minerals ;  2.  Ckystal- 
LOGBNY,  or,  the  origin  of  the  iorms  and  structure  of  crystals. 

The  propei-ties  of  minerals  come  next  under  consideration : — 

First,  those  depending  on  the  tramsmission  and  reflection,  of 
Light  and  lleai,  on  Eleciaicityj  Magnetimn,  O-ramity,  Cohesion, 
and  also  their  relations  to  the  senses  of  taste  and  smell,  or  their 
Taste  and  Odor.  These,  the  Physical  Prcypei'ties  of  Minerals, 
constitute  the  subject  of  Part  II. 

Next  follow : — 

Part  ni.  On  the  Chemical  ChaifocteTs  omA  Itelaiions  of  Miner  ah. 

Part  IV.  On  Taamwmy,  or  Clarification. 
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Part  V.  Deienm/naiwe  Mineralog'if,  or  Tsililes  iov  tlie  determina- 
tion of  Species, 

Part  VI.  Full  descfiptions  of  the  species,  under   the  head  of 
jyesGTvpime  MMieralogy. 

In  treating  of  the  properties  of  minerals,  a  work  on  J 
is  necessaiily  brief.  A  full  discussion  of  the  relations  of  c 
to  light,  heat,  and  electricity,  would  lead  ti8  out  of  onr  proper 
science  into  Phyeics ;  for  it  is  hy  means  of  crystals  that  many  of 
the  ftindainentiil  laws  of  light,  heat,  and  eleetiieity,  are  exhibited. 
These  subjects  ai-e  considered,  therefore,  only  so  far  aa  they  afford 
aid  in  discriminating  among  minerals,  and  thi'ow  light  on  the  chai"- 
actei^  of  species. 
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PAKT  I. 

CRYSTALLOLOGY, 

OR,  THE  SCIENCE  OF  THE  STRUCTUKE  OF  MINERALS. 

SECTION     1". 
CRYSTALLOGKAPHY. 

A    cryntcA  is  an   inoi'gcmic  solid   bounded   by  ^lans  surfaces 
synvmetncfMy  arrmiged,  amd  residtmg  from  the  forms  of  the 


In  its  original  aignificatioii,  this  term  was  applied  only  to  crystals 
of  quartz,  which  the  aricient  philosophers  believed  to  be  wafer 
congeided  by  intense  cold.  Hence  the  term,  from  nputfraXXos,  ice.* 
It  now  includes  a31  those  regular  solids  that  owe  tfieir  foiination  to 
the  attraction  that  produced  the  xpurf^nXXos  of  the  ancients,  or 
which,  like  that,  posaess  a  regular foi-m, whatever  maybe  the  color 
or  the  degree  of  transparency  or  opacity. 

In  brilliancy  of  liisti-e  and  Bymmetry  of  form,  crystals,  as  they 
are  found  in  nature,  sometimes  rival  the  most  splendid  gems  from 
tibe  hands  of  the  lapidary.     They  occur  of  all  sizes,  from  the  merest 

•  modonis  II.  p.  !«3,  Wese,— rtis  yap  vpuoriAXoDf  J/floBt  ^x"'  '"'"  •«"'■'"'"  H  ii''"oi 

Seneca,  Quest.  Hat  III.  36 :  0nde  antem  fiat  qwinodi  lapia  apud  GrauoH  ex  ipso 
nomine  apparet.  'SfvnraWav  anim  appellant  ebi^uo  liuna  periacidum  lapidem  qnam 
iUam  glaeiem  ex  qua  fieri  lapis  creditor.  Aqua  enim  cffilestia  minimum  m  ae  tcireni 
habens,  quum  indumit  longioris  trigoris  pertinacia  spiasatTir  mngie  ao  luagis  donee 
onni  aere  eneluso  in  se  tota  comp)*eEBa  est,  et  humor  qui  fnerat,  lapis  eHectiis  est. 

Plmiiii,  Hiet.  Nat.  XXXVIL  2:  Munhina — hnmorem  putant  sub  terra  chlore 
densaci.     Contral'ia  hnie  eauBa  crjetaUom  fatjit,  gelu  veiemeiitiore  ■ 
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microscopic  point,  to  a  yard  or  more  diameter.  A  eingle  cirstal  of 
quarts  now  at  Milan,  is  three  and,  a  miairter  feet  long,  and  jme  <md 
a  half  iu  circnmference ;  and  its  weaght  is  estimated  at  eight  hun- 
dred and  seventy  pounds.  One  of  the  gigantic  beryls  from  Ac- 
worth,  I^ew  Hampnire,  measures  fouf  feet  m  length,  and  two  and 
a  half  in  circumterence ;  and  another  at  Grafton,  is  over  fowr  feet 
long,  and  tkirty-imo  inches  in  one  of  its  diameters^  and  does  not 
weigh  less  than  two  and  a  half  tons.  But  the  highest  perfection 
of  form  and  transparency  are  foimd  only  in  crystida  of  email  size. 

Yarieiy  tmd  Consta/ncy  of  Fonn. — Each  mineral,  as  has  been 
remarked,  has  its  own  mode  of  crystalhzation,  by  which  it  may  be 
distinguished,  just  as  we  distinguish  a  plant  by  its  characters  and 
mode  of  growth.  For  example,  a  eiwstal  of  ealc  spai"  is  known  at 
once  by  its  amgles^  wherever  it  may  nave  been  found,  and  also  by 
a  peculiarity  of  ■mtermd  sinicki/re.  The  same  is  trne  for  other 
species :  consequently,  measurement  of  angles  and  examination  of 
structure  have  become  important  means  of  distinguishing  minerals. 
The  constcmoy  of  cmgle  between  similar  planes  in  the  same  species, 
is  a  fact  of  the  highest  importance  in  the  science :  it  is  not  abso- 
lutely perfect,  owing  to  some  causes  hereafter  to  be  stated,  yet 
it  admits  of  but  little  variation. 

The  variety  of  form  presented  by  a  single  miaeral,  may  be  very 
great.  CaZc  spar  is  found  in  double  pyi'amids,  in  prisms,  rhomho- 
hedrons,  and  many  other  forms;  pyrites,  in  cubes,  octahedrons, 
dodecahedrons ;  and  so  with  other  species.  But  however  gi-eat  the 
number,  all  the  fonns  in  each  ease  are  referable  to  a  single  type, 
and  littie  skill  is  required  to  trace  out  extreme  simplicity  amid  ap- 
parent complexness :  for  all  the  various  modiflcations  take  place 
according  to  a  simple  unvarying  law.  Thus  a  multiplicity  of  ciys- 
talline  shap^  is  produced  Jor  each  species.  It  is  tiie  object  of 
Crystallography  to  point  out  the  nnmber  and  relations  of  these 
forms,  and  their  internal  structure;  and  thence  to  explain  the  man- 
ner in  which  the  study  of  them  is  available  in  science.  All  inor- 
ganic compounds — those  of  art  as  well  as  minerals — mayt-ake  on  a 
crystalUne  stracture;  and  hence,  this  subject  has  the  widest  bear- 
ing, for  it  is  the  science  of  structure  in  the  whole  inorganic  world. 
Even  the  shapeless  mass  has  a  regular  internal  structure  in  its 
minute  grains,  of  tlie  same  identical  character  with  that  of  the 
crystal  of  like  composition  and  species. 

In  ti'cating  of  the  subject  of  Crystallography,  we  take  up,  first, 
the  normal  forms  and  structure  o¥  siiimle  crystals,  di^ca^ins  (1)  the 
Systems  of  Orj/staUisaiion  ;  (2)  the  Mbdifcatiims  offm'm  in  Orys- 
ials ;  (3)  Clea/oage  or  internal  strucbwre  /  (4)  Distortions  <md  Irreftt- 
larities;  (5)  the  Modes  of  Measwvment  we  next  pass  to  abnor- 
tTud forms — that  is,  (6)  TSxiin  or  Chniyxywnd  Crystals  y  then  (7)  to 
Mineral  Aggregates  ;  and  (8)  to  Psmdomorphous  Orystals. 
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I.  SYSTEMS  OF  CRYSTALLIZATION. 

The  internal  atnictnre  of  crystals — especially  their  cleavage — 
led  eaily  crystallograplierB  to  the  recognition  of  thifieen  Prionary 
Forms.  There  are  crystals,  as  those  of  galena,  whose  internal 
sti-ucture  is  cvhic<d,  the  mineral  affording  cubes  on  dissection ;  there 
are  others,  as  flnor  spar,  that  afford  the  regulcm-  octahedron  in  a 
similar  manner;  and  there  are  others,  as  Uende,  whose  cleavages 
yield  dodecahedrons.  In  view  of  this  fundamental  character,  wliich 
18  one  of  the  most  nnvarying  and  profoundly  essential  of  a  species, 
all  of  these  forms,  the  cube,  octaliedron  and  dodecahedron  have 
equal  claims  to  be  regarded  as  primary  in  the  inorganic  kingdom. 
In  the  same  mannerwe  arrive  at  the  other  so-called  primaiy  forms. 

But  viewed  witliout  reference  to  structure,  several  of  these  forms 
are  essentially  identical ;  and  they  may  all  be  included  under  shs 
Systems  of  CrystalUzation.  In  many  species  no  internal  structure 
is  apparent;  and  in  many  others  it  is  ambiguous,  or  affords  two  or 
more  distinct  forms  at  the  same  time ;  so  that  often  a  primary  form 
cannot  be  recognized.  Whereas  the  syste)n  of  crystallization  is  in 
each  case  distinct  and  certain,  being  based  on  simple  mathematical 
relations  of  the  planes.  The  subject  of  Crystallography  is  much 
simplified  by  this  classification  of  crystalline  forms,  and  greater 
precision  is  given  to  the  description  of  species. 

In  bleating  of  the  subject  of  Crystallography,  tbe  parts  of  crys- 
tals especially  considered,  are  as  follows : — 

1,  Faces  oi'  plemes:  which  are  of  various  forms,  tricmgula/ry 
square,  rectrntgulm;  trapesoidal,  polygonal.  A  series  of  thi'ee  or 
more  planes,  malting  with  one  anotner  parallel  intersections,  is 
called  a  s&ne. 

2.  Edges :  formed  by  the  meeting  of  planes,  and  either  reokm- 
gular,  ottme,  of  acute.  Edges  are  said  to  be  similar,  when  the 
planes,  by  the  meeting  of  which  tliey  are  formed,  are  respec- 
tively equal,  and  equally  inclined  to  one  another,  unlike  or  dh- 
simua/i',  when  not  thus  equal. 

S,  Pla/ne  angles:  the  angles  of  the  faces, 

4.  JnteifadeH  ambles :  the  mutual  inclinations  of  two  planes, 

5.  SoU^  (mgles :  the  meeting  of  three  or  more  planes,  and  either 
iriheda-al,  tetrahedral,  polyh^al.  Solid  angles  are  said  to  be 
similan'  when  included  by  the  same  number  of  plane  angles,  equal 
each  to  each,  and  equally  inclined  to  one  anothei'. 

6.  Axes :  lines  coimectmg  points  diagonally  opposite,  as  the  apic^ 
of  opposite  solid  angles,  the  centers  of  opposite  edges,  or  of  opposite 
faces,  la  Oiystallogi'aphy  there  are  thiee  axes  employed,  (except- 
ing for  hexagonal  forms),  and  these  axes  are  either  at  right  angles 
with  one  anothei',  producing  oHlumietrie  forms,  or  obHque,  produ- 
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cing  eUnmnetric  forms,*  and  tliey  may  be  eitliej-  all  eq^nal,  or  but 
two  equal,  or  all  unequal. 

In  order  to  illuatrate  the  relations  of  the  six  systems  of  crystalli- 
zation, we  may  briefly  mention,  by  way  of  introduction,  the  char- 
acter of  some  of  the  simpler  solids. 

1.  Prisms  Tum/ng  a  4y^ide^>  hose. — When  the  base  is  square  and 
the  prism  erect,  as  in  f.  2,  the  form  is  a  Right  Square  I'rimi  ;f 
the  mir  lateral  planes  are  equal  rectangles,  either  longer  or  shortei' 
than  the  breadth,  according  to  the  height  of  the  prism,  and  the 
basal  edges  are  unlike  the  lateral.  If  these  lateral  planes  equal 
the  basal,  and  like  them  are  sqiiai-es,  the  fonn  is  a  ouhe,  (f.  1), 
hounded  by  six  equal  squares.  When  the  base  is  a  rectangle  in- 
stead of  a  square,  the  prism  is  a  Right  Redangulm'  Primn,  (f.  3). 
In  each  of   the  forms  mentioned   the  solid   angles   are   eight  in 
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number,  and  arc  eqnal  and  rectangi^lar.  The  edges,  which  are 
twelve  in  numher,  vary  with  the  shape  of  tlie  base  and  the  height 
of  the  prism.  In  the  cube  the  twelve  are  equal ;  in  the  square 
prism  the  eight  basal  are  equal,  (fonr  at  each  base),  but  they  difter 
from  the  lateral;  in  the  rectangular  prism,  two  at  each  base  differ 
in  length  from  the  other  two,  and  hence  there  ai"e  three  sets  of 
edges,  foiu-  in  each. 

Again,  the  base  may  be  a  rhonib,  a  form  in  which  the  sides  are 
equal ;  an  erect  prism  with  sneh  a  base  is  a  Right  RhymMa  Prism, 
(f.  4}.  As  two  of  the  angles  in  the  base  are  obtuse,  and  two  acute, 
the  solid  angles  cori'esponding  differ  in  like  manner,  two  at  each 
base ;  and  so  ateo  the  lateral  edges  are  two  obtuse  and  two  acute. 
But  the  four  lateral  faces,  like  the  basal  edges,  will  be  equal. 

If,  instead  of  a  rhomb,  the  base  is  a  rhonii/nd-,  a  figure  in  which 


*  Orthometrio,  from  DpSo(,  straight,  nud  p.cTfi 

f  Tlie  foOowing  figures  represent  the  forms  of  bnses  fllludecl  lo' 
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;  olinometrio,  from  iXiva,  U 
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two  Opposite  sides  are  luiequal  to  the  other  two,  tJie  fom-  lateral 
faces  will  correspoTid  to  the  basal  edges,  and  only  the  o'"""'''*'^"' 
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be  equal.  This  form  is  the  Eight  RJiombovdd,  Pnmi.,  (similar  to 
f.  4,  or  like  f.  5,  if  placed  on  one  of  its  lateral  plaiira). 

Again,  the  base  may  be  a  rhomb,  bnt  the  prism  stand  oblique  on 
its  base.  Tims  we  have,  as  another  form,  aii  ObU(fite  Mhomhic 
Pnsm,  (f.  6,  a  front  view,  and  7,  a  side  view).  As  in  the  right 
rhombic  prism,  the  basal  edg^  are  equal  in  length ;  but  from  me 
inclination  of  the  prism,  two  of  these  edges  at  each  base  are  obtnse, 
and  two  acute. 

Such  a  prism  may  be  longei'  or  ahoi'ter  than  its  breadth.  If 
equal  in  length  to  ite  breadth,  and  the  lateral  planes  just  equal 
the  basal,  the  form  is  bounded  by  sia;  emud  planes,  like  a  cube,  but 
having  (Mique  angles ;  it  is  called  a  Mh&imohedron. 

Again,  an  oblique  prism  may  have  a  rh/ymhoidal  instead  of  a 
rhombic  base,  ana  is  then  an  OhUque  Rhomboidal  Prism,  (f.  8). 
The  edges  of  each  base  are  of  four  kinds,  for  two  opposite  are 
longer  than  the  other  two,  and,  of  each  pair,  one  is  obtuse  and  the 
other  acute.  So  also  with  the  solid  angles ;  the  foiSr  are  different 
at  each  base.  In  this  solid,  therefore,  only .  diagonally  opposite 
edges  are  shmlar — ^that  is,  are  equal  in  length  and  in  the  included 
anglee;  and  'in  the  same  maimer,  only  opposite  solid  angles  are 
equal,  or  consist  of  equal  plane  angles  equally  inclined.  These 
particulate  are  readily  understood  from  a  model  of  the  form. 

2.  Prisrm  haivmg  a  sixasided  hose. — ^Wheu  the  prism  is  a  regular 
hexagon,  and  erect,  it  is  calfed  the  Skmgonal  Prism,  (f.  9  or  10). 

3.  Ociahedrons. — Octahedrons  are  ^  if, 
8-faced  solids, — as  the  tenn  implies, 
derivid  from  oxrawe,  8-iimes,  and  ^Sga, 
fme.  >  These  faces  are  triangles,  as  in 
f.  iyi2, 13,  and  the  form  is  like  two 
i^ided  pyramids  united  base  to  base. 

Holding  an  octahedron  with  a  solid  _ 

angle  uppennost,  the  upper  and  lower  solid  angles  are  called  its 
v&rtical  solid  migles ;  th&  other  four,  its  lateral  or  basal  solid  an- 
gles ;  and  the  horizontal  plane  m  which  the  apices  of  the  lateral 
plid  angles  lie,  is  tlie  hose  of  the  octahedi'on. 

/  In  the  Peg-idar  Octahednrm,  (f.  11)  the  base  is  square,  and 
jthe  eight  faces  ai'e  equal  equilateral  tiiangles.  The  edges  are 
jtwelve  and  all  equal ;  the  fac^  incline  upon  one  another  at  an 
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angle  of  109°  28'  16",  and  have  the  plane  angles  all  60".  The 
Bohd  angles  are  six,  and  mutually  equal.  Like  the  cube  the  solid 
is  every  way  symmeti-ical. 

Wlien  the  base  is  sqoare,  and  the  vertical  lieight  greater  or  less 
than  it  is  in  the  regular  octahedron,  (that  is,  the  distance  between 
the  apices  of  the  vertical  solid  angles  gi'eater  or  less  than  that  be- 


tween the  apices  of  the  lateralj,  the  form  is  a  Highi  &.^..-. 
dron,  (f.  12),  having  the  faces  isosceles  triaa^e^f  but  not  e<^ 
TTie  four  basal  edges  ai-e  equal  and  similar,  but  theydiiFerin  \i 
from  the  eight  equal  pyramidal  edges,  and  also  in  the  angle  of  the 
including  planes.  The  vertical  sohd  angles  also  diiFer  in  the  plane 
angles  ot  which  they  consist  from  the  lateral  or  basal. 

The  base  in  other  octahedrons  is  rhmniw,  and  in  this  caae  the 
form  is  called  a  Eight  Bhombic  Octahedron,  {t  13) :  the  length  may 
be  less  or  gi-eater  than  the  breadth.  The  basal  edges  are  alike  in 
length  and  other  respects;  but  as  the  plane  angles  of  the  base  are 
of  two  kinds,  two  obtuse  and  two  acute,  so  the  pyramidal  edges 
differ  accordingly. 

4.  Dodecahedrons.— A  dodecahedi-on  is  bounded  Ijy  f/wel/ue  faces ; 
the  name  is  from  Si^Sexa,  twelve,  and  hSfa,face.  In  a  commonkind 
of  dodecahedron,  called  the  Rhombic  Dodecahedron,  these  faces 
are  equal  rhombs,  as  shown  in  f.  14.  Like  the  octahedron  and 
cube,  this  solid  is  every  way  symmetrical.  The  interfacial  angles 
are  120^^ ;  and  the  plane  angles  of  the  faces  ai-e  109°  28'  16"  and 
70°  31'  44".  The  edges  are  twenty-four  and  similar.  The  solid 
angles  are  fourteen  m  number,  and  of  two  kinds ;  eight  obtuse, 
formed  by  the  meeting  of  thi'ee  obtuse  plane  angles,  and  six  acute, 


enclosed  each  by  four  acute  plane     ^, 

From  these  descriptions  of  the  tliu'teen  simplest  forms  among 
crystals,  we  pass  to  the  systems  of  ciystallization. 

Tlie  Systems  of  OrystalUzatiorh  are  based  on  certain  relations 
in  the  axes  of  these  forms.  In  forms  belongingto  the  same  sys-^fim, 
the  axes  are  alike  in  number,  and  in  their  mutual  intersections  and 
general  relations  as  to  length, 

1.  Monometric  or  Tesseral  Sy stein. 

In  the  Moaometric  system,  the  three  axes  are  rectangular  in) 
their  interaectiona  and  equal. 

The  cube,  regidar  octahedron,  and  rhombic  dodecahedron,  which 
are  here  included,  are  alike  in  their  perfect  symmetry:  the  height, 
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lengtii,  and  breadth  are  equal,  and  their  axes  are  equal  and  rectan- 
gular. In  the  ciihe  (f.  1)  these  axes  connect  the  centres  of  oppo- 
site faces ;  in  the  octahedron,  (f,  11),  the  apices  of  opposite  solid 
angles  ;  in  the  dodecahedron,  (f.  14),  the  apices  of  opposite  acute 
solid  anglra.  The  relations  of  these  forms,  and  the  correspondence 
in  their  axes,  will  be  understood  after  a  brief  notice  of  the  transi- 
tions between  the  forms. 

If  the  eight  anglee  of  a  cube  are  sliced  off  evenlj;,  keeping  the 
planes  equally  inclined  to  the  enclosing  faces,  we  flrst  obtain  the 
form  in  f.  15,  then  that  in  f.  16,  and  finally  a  regular  octahe- 
dron, and  tlio  last  disappearing  point  of  each  face  of  the  cube  is 


the  apex  of  each  solid  angle  of  the  octahedron.  Hence,  theaxea 
of  the  former  necessarily  connect  the  apices  of  the  solid  angles  of 
the  latter. 

By  cutting  off  as  &vGa\j  \\x&  hodve  edges  of  another  cube,  the 
knife  being  equally  inclined  to  the  faces,  we  have  the  foim  in 
f.  17 ;  then  £  18  ;  and  finally,  the  rhonibic  dodecahedron,  (f.  14), 
with  the  axes  of  tlie  cube  connecting  the   same  points  in   each. 

These  forms  are  thus  nmtnaliy  derivable.  Moreover,  they  are 
often  presented  by  the  sarne  mineral  species,  as  is  exemplified  in 
galena,  pyrites,  and  the  diamond. 

The  process  may  be  reversed,  and  the  cube  made  from  the  octa- 
hedron or  dodecahedron,  as  will  be  readily  underetood  from  a  com- 
parison, in  order,  off.  11,  16, 15, 1,  and  f.  14, 18,  17, 1. 

The  octahedron  also  is  changed  to  a  rhombic  dodecahedron  by 
removing  its  twelve  edges,  (f.  19),  and  continuing  the  removal  till 
the  original  faces  areoMiterated,  thus  producing  the  dodecahedron. 

The  name  Monmiisiiph  alludes  to  the  equahl^  of  the  axes,  and  is 
from  (iovoe,  one,  and  ^s^w,  measwr&.  Tesseral  is  fi'om  the  Latin  tea- 
sera,  for  cube  or  dice,  and  originally  from  the  Greek  word  for 
ftmr.f 

2.  .DintdHe  System. 

In  the  Dhuetric  System,  the  three  axes  are  I'ectangular  in  their 
nitei-seetions,  and  one,  c^led  the  vertical,  difi'ei-s  in  length  fi'ora 
the  two  lateral,  which  are  equal. 
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The  right  square  prism,  (f.  3),  and  square  octahedron,  (f.  12),  are 
of  this  system.     The  axes  of  the  prism  comiect  the  centi-es  of  oppo- 
site faces,  and  cross  at  right  angles.     The  octahedron  has  the  same 
relation  to  the  prism  as  the  regular  oetahedi-on  to  the  cube ;  the 
gfi  axes  connect  the  apices  of  opposite  solid  angles.     A 

replacement  of  the  angles  of  the  prism,  (f.  20),  con- 
tinued, leads  to  the  octahedron.  Tlie  veilical  axis  is 
a  varying  axis,  and  may  be  longer  or  shorter  than 
tlie  lateral.  The  name  of  the  system  allude  to  the 
two  kinds  of  axes,  and  iafi-om^is,  two-fold,  and(*ETpijv, 


s  ai'e  rectangnlar  in  then' 


3.  Tri/mtitfie  Hyi^ju 

In  the  Ttimetric  System,  the  thret 
intersections,  and  unequal. 

It  includes  the  right  rectangular  prism,  (tl  3),  the  right  rhombic, 
(f.  4),  and  the  rhombic  octaliedrou,  (f.  1^.  Tiie  three  axes  inter- 
sect at  right  angles,  but  are  miegwd.  In  the  reetangtdar  prism, 
■  the  axes  connect  the  centimes  of  opposite  faces ;  in  ttie  rhombic 
prism,  the  vei-tical  connects  the  centres  of  the  basal  faces,  the  late- 
ral the  centres  of  opposite  lateral  edges ;  in  the  octaliedron,  the 
axes  coimect  the  apices  of  opposite  solid  angl^. 

By  the  transitions  of  th^e  solids,  it  appears  that  these  positions 
of  the  axes  con-espond  throughout.  If  the  lateral  edges  of  a  rec- 
tangular prism  are  removed  parallel  to  a  veitical  diagonal  plane, 
the  form  becomes  finally  a  rhombic  prism,  as  shown  hi  f.  3,  21,  22, 
4 ;  and  so  if  the  lateral  edges  of  a  riiombic  prism  are  in  like  man- 
ner removed,  (f.  22,  31,  3),  the  result  is  a  rectangular  prism.  This 
relation  of  these  two  forms  is  also  shown  by  the  rhombic  prism 
within,  t  21 ;  tlie  lateral  faces  of  one  pi'isin  are  opposite  the  lateral 
edges  of  the  other ;  and  the  centre  of  tlie  face  ot  the   rectangulai' 


prism,  where  the  axis  terminates,  is  a  pouit  identical  ^vitli  tlie 
teimination  of  the  corresponding  axis  in  the  rhombic  prism.  It  is, 
hence,  apparent  that  the  positions  assigned  to  the  axes  are  not  b-x- 
bitrary,  but  depend  on  tlie  actual  relations  of  the  forms.  Eotli  (if 
tliese  prisms  occm"  often  in  the  same  mineral.  The  rhombic  octa- 
hedron, (£  13),  moreover,is  derived  from  the  rectangular  prism,  by 
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removing  the  solid  angles  of  the  latter,  a  process  hegim  in  f.  23 ; 
and  it  comes  from  a  rhombic  prism  by  removing  the  basal  edges  of 
the  prism,  as  shown  in  f.  24.  The  axes  are  the  same  points  pre- 
dsely  in  the  three  forma.  The  longer  lateral  axis  is  called  the 
inaorodiagoiKd,  (from  (tttKpos,  l<}ng);  and  the  other,  the  hrachydia^o- 
Thol,  (frem  Spax^s,  short).  The  name  Trknetnc  alludes  to  the  exists 
enee  of  axes  of  three  kinds,  (the  three  being  imeqnal),  and  is  from 
Tpif,  three-fold,  and  fASfpov.* 

4.  Monodiivio  ^y-a&m. 

In  the  Monoelinic  System,  the  tliree  axes  arenneqnal;  one, 
called  the  vei-tical,  {a\  is  inclined  to  one  of  the  lateral,  and  at  right 
angles  witli  the  other,  (c) ;  and  the  two  lateral  {b,  6)  are  at  right  angles 
wim  one  another. 

It  includes  the  light  rhomboidal  and  oblique  rhombic  prisma.  In 
the  obhqne  rhombic  prism,  (f,  6),  the  vertical  axis  connects  the 
centres  of  the  bases,  and  the  latei'al  tlie  centimes  of  opposite  lateral 
edges ;  the  lateral,  6,  e,  intersect  one  another  at  riglit  angles ;  the 
vertical  is  at  right  angles  with  e,  but  inclined  to  o.  The  axis  e, 
which  is  at  right  angles  with  the  other  two,  is  called  the  ortlwdiag- 
onal,  (from  opSof,  stremjhi);  and  the  axis  S,  which  is  inclined  to  the 
vertical,  is  the  clmodtagmal,  (from  xKiw,  to  ■mcline). 

In  the  right  rhomboidal  prjsm  the  axes  connect  the  centres  of 
opposite  faces.  But  they  have  the  same  I'elations  as  just  e^lained: 
they  are  unequal,  and  there  is  one  oblique  intei-section.     To  under- 
stand the  relations  of  these  soHds,  the  rhomboidal  35 
prism  must  be  placed  on  a  rectangular  plane  for 
ite  base,  as  in  £  5,  and  then  the  vei-tical  axes  in 
the  forms  eori-espond,  as  shown  in  f.  25,  in  wliich 
both  foi'ms  ai'e  combined.     The  removal  of  the 
lateral  edges  of  one  prism  produces  finally  the  other 
prism,  the  relation  being-the  same  as  between  the 
ri^t  rectangular  prism  and  right  rhombic. 

The  name  monocUme  is  from  (aovoe,  one.,  and  xXivw,  to  indme.^ 

6.  Trldima  System.^ 

In  the  Triclinic  System,  the  thi'ee  asee  are  unequal,  and  all 
the  intersections  {a  to  h,  a  to  c,  and  5  to  e)  are  oblique. 

It  includes  the  obU(fue  rhomboidal  rmem,  (£  8).  The  name  of 
the  system  is  from  vfn,  thr'e&-Umes,  and  xXivw. 


■f  Hemiyri^rtatie  aaA  Seirdovthotype  otyiohs;  Zvisi-imd-einqliedeTigeot'VImm ;  Mo- 
nocUnoke^al  of  Naanxmn ;  Kliaorhombie  of  Kobell  and  Haneinana ;  Aiigitic  of 
Haidinger ;  Ohliqne  oi  Miller. 

%  Titarto-priiTaalic  of  MoIib  ;  Ein-v,nd-eingliedenge  of  Weies ;  Triclinoh^al  of 
NaumBtm ;  Klino-rhonihoidiU  of  Kobell ;  Anorthic  of  Eaidinger  find  Miller. 
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The  Diclmio  system  haa  been  indicated  by  Naumann,  as  occui-- 
ring  in  an  artificial  salt.  It  differs  from  the  triclinic  in  having  two 
of  the  interaections  {as  a  to  J,  and  h  to  e)  oblique,  and  one  {a  to  c) 
rectangular.  The  prismatic  form  corresponding  would  be  an  ob- 
Uque  reeki/n^ulaT ^priam,  resembling  f.  8. 


In  tliis  system  there  are  three  eqnal  lateral  axes,  intersecting  at 
anglea  of  60°,  and  a  vertical  axfe  of  varying  length  at  right  angles 
wifji  the  lateral. 

It  includes  the  hexagonal  prism  and  rhombohedi'on.  In  the  hex- 
^onal  prism  the  vertical  axis  connects  the  centres  of  the  bases. 
Tie  lateral  axes  connect  the  centra  of  the  opposite  lateral  faces  or 
opposite  lateral  edges,  (f  9, 10) ;  in  each  case  {sa  is  seen  from  the 
character  of  a  regulai-  hexagon)  the  intersections  are  at  angles 
of  60°. 

In  the  rhombohedron  two  of  the  angles,  diagonally  opposite,  con- 
sist of  three  equal  plane  angles ;  the  Tine  coimecting  the  apices  of 
these  two  angles  is  the  vertical  axis  (a)  of  tlie  rhonibohedi'on,  and 
the  solid  \s  said  to  be  in  position  when  this  line  is  in  a  vertical  po- 
sition, (f,  26,  27,  28).  Tlie  other  six  solid  angles  ai-e  similar, 
and   are   called  the  lateral   angles.     Placing  the  rhombohedron 


in  positioL,  the  apices  of  the  six  lateral  solid  angles  are  at 
equal  distances  around  the  vertical  axes.  There  are  also  six 
lateral  edges^  alike  symmetrical  in  position,  around  this  axis ; 
and  there  are  three  tmriATKd  edges  meeting  at  each  extremity 
of  ihe  vertical  axis.  Ijooking  down  from  above  on  arhombohedron 
thm  placed,  the  symmetry  oi  arrangement  in  the  lateral  edges  is  at 
onee  perceived ;  and  itis  readOy  understood  that  lines  connecting 
die  centres  of  opposite  lateral  edges,  will  be  three  in  number,  like 
those  of  the  hexagonal  prism,  and  will  intersect  at  60°.  If  the  lat- 
eral edges  are  replaced  by  planes  parallel  to  the  vertical  axis,  a 
regular  hexagonal  prism,  terminated  by  a  three-sided  pyramid,  is 

*  Rhoinbohedral  oitirAm;  Seohsifliedridge  or  drei-imd  einuxige  ofWeise;  Hexago- 
nal of  JSauinann ;  Moiiotrimetriii  of  HBiiemnnn. 
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s  sJiown  in  f,  29 ;  and  if  tlie  lateral  angles  ai'e  venioved  in 
jous  manner,  another  similar  so  si 

form  is  produced,  (f.  30).     The  two         ,,--^K 
differ  in  the  form  of  the  plan^  _ff ,  at       i^b  •  W\  fi^^^i^^I^^iZ^ 

their  extremities,   "When  at  the  same      liL:ZJiYi        "'^~ll 
time  the  vertical  solid  angle  is  re-        \i\  '  I  ]fl         ■  I      ji     t 

moved,  the  terminal   plane  of  the      U        j M         ■         | 

hexagonal  prism  is  formed,  (f.  31).  \\(r"r — \J       H- ■J-C:^:  - 

A  hexagonal  prism  is  reduced  to  ^si---^  *— --cs^-j' 
a  rhombohedi-on  by  removing  alike 

three  alternate  edges  of  one  base,  and  three  edges  of  the  other  baae 
alternate  with  these,  (f.  31),  and  continuing  the  removal  till  the 
original  form  is  oblitei'ated ;  or  again,  by  removing  in  a  correspond- 
ingmanner  the  alternate  solid  angles. 

The  hexagonal  prism  and  rhombohedi'on  are  conseqnently  closely 
related  forms ;  both  are  presented  by  calc  spar  and  many  other  species. 

Rhombohedi'ons  ai'e  dbtiise  when  the  angle  at  the  terminal  edges 
is  greater  than  90°,  (f,  26, 27) ;  and  cKute  when  it  is  less,  (f.  28).  in. 
the  former  case,  the  terminal  solid  angles  are  made  by  the  meeting 
of  three  equal  obtuse  plane  angles,  and  the  latei'al  by  the  meeting 
of  one  obtuse  and  two  acute  plane  angles.  In  acute  rhomboh&- 
drons  the  terminal  edges  are  acute;  the  lateral  obtuse;  the  termi- 
nal solid  angles  are  made  by  the  meetmg  of  three  equal  acute  plane 
angles,  and  the  lateral  by  tlie  meeting  of  one  acute  and  two  obtuse 
plane  angles.  '  Tlie  cube  is  the  intemiediate  tbrm,  having  angles  of 
90° ;  when  placed  with  an  octahedral  axis  vertical,  it  has  a  position 
corresponding  with  that  of  the  rhombohedron ;  the  axis  «  in  ft 
rhombohedi'on  of  90°  (or  cube)  =V^=1  ■234745. 

Tinder  these  systems  of  crystallization,  and  the  forms  described, 
the  variety  of  possible  forms  or  dimensions  is  unlimited.  The  cube, 
regular  octahedron,  and  rhombic  dodecahedi-on,  are  of  unvarying 
rektive  dimensions.  But  the  right  square  prism  has  one  axis  (the 
vertical)  unequal  to  tlie  other  two,  and  it  may  be  longer  or  shorter 
in  any  proportions.  The  right  rhomljic  prisms  may  be  indefinitely 
various  in  the  angles  between  the  lateral  fac^;  and  the  oblique 
prisms  may  differ  in  other  angles  also.  Ehombobedi-ons  may  occur 
of  eveiy  angle  ;  and  the  hexagonal  prism,  like  tlio  right  square 
prism,  may  be  indefinitely  varied  in  the  relation  between  the  ver- 
tical axis  and  the  lateral. 

By  these  modes,  and  also  by  differences  of  structiire  hereafter  to 
be  explained,  the  actual  fundamental  forms  of  crystallization  be- 
come exceedingly  numerous,  although  they  belong  to  a  few  simple 
types.  However  numerous  the  kinds  of  substances  existing  in  the 
inorganic  kingdom,  there  is  no  limit,  owing  to  this  po^ible  variar 
tion  of  dimensions,  to  the  eryatallographic  distinctions  which  may 
exist  among  them. 

In  each  system  there  is  a  prism  whose  sides  are  pai'allel  to  the 
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planes  in  which  the  axes  lie,  and  whose  edges  eqnal  the  axes.  Such 
IS  the  square  pmm,  f.  2,  in  the  dimetric  system ;  the  rectangular 
prism,  f.  3,  in  tlie  trimetrtc ;  f.  5  in  the  monoclinic,  etc. :  such 
prisms  are  the  type-prKms  of  the  several  systems.  There  is  also  in 
each  system  (excluding  the  monometric)  another  prism,  like  the 
rhombic  prism,  (f.  4),  in  the  trimetric,  or  f.  6  in  the  monoclinic 
system,  ■wliieh  has  for  its  lateral  faces  vertical  planes  connecting 
the  extremities  of  the  lateral  axm :  these  are  distinguished  as  the 
axial  or  fundamental  prisms.  The  type-frisms  are  diagonal  to 
these,  and  are  calledalso  the  diagonal  prisms.* 


n.  MODIFICATIONS  OF  ORYSTALS. 

In  explaining  farther  the  laws  of  ei-ystallography,  we  might 
adopt  either  the  mathematical  method  oJ  refening  directly  to  the 
axes  of  the  forma,  or  the  less  atetract  mode  of  basing  the  statements 
of  the  laws  and  their  explanations  on  the  type-prisms.  The  latter 
mode,  as  it  affords  the  mind  distinct  solids  for  contemplation  and 
comparison,  is  much  more  simple  to  the  learner,  and  is  here 
adopted. 

Moreover,  as  the  edgts  of  such  prisms  have  the  same  directions 
and  lengths  as  the  axes,  their  relations  to  the  derivative  forms  are 
more  readily  apprehended,  than  those  of  an  aasnmed  octahedron,  or 
any  other  solia  that  might  be  taken  ^  the  type  of  the  system. 

As  the  number  of  forms  among  the  crystals  of  a  single  species  is 
often  quite  large,  there  is  at  first  much  apparent  diiScuUy  in  trac- 
ing their  connections,  or  distinguisliing  any  symmetry  of  arrange- 
ment. The  law  governing  these  modiiications  is,  however,  of  the 
utmost  simplicity.     In  its  application,  it  is  necessary  to  liave  iully 

*  Tlia  Fclatione  of  the  saveral  fonuB  of  crystaiB  are  elegantly  eshibited  by  meaiiB 
of  niodeU  made  of  glaae.  They  may  be  made  from,  common  -windo-w  or  plate  glaas, 
by  cutting  the  glaae  in  the  form  of  the  faces  of  the  solid  to  be  made,  and  then  miit- 
iog  them  by  means  of  glne.    Tlie  nnthor  has  generally  found  it  c( j  — -  .-  i 


a  small  oocd  between  two  adjacent  pieces  of  glass,  as  the  adhesion  between  the 
gljas  and  the  cord,  by  means  of  the  glua,  is  muen  stronger  than  between  two  pieces 
of  glass  and  glue  alone.  The  forms  Uins  far  finiehed,  may  be  rendered  much  firmer, 
and,  at  the  samejiime,  the  glne  and  cord  concealed,  by  eoTering  the  edges  With  nar- 
row strips  of  pimev,  out  for  the  purpose;  colored  glajied  paper  is  praferabla,  as  it  is 
less  easily  aoifai  The  primaries,  when  completed,  tnay  be  placed  within  a  seoond- 
arj,  which  afterwards  can  be  closed  up,  and  the  edges  papered.  In  this  way,  a 
primary  may  be  auclosed  within  any  of  its  secondaries  so  as  to  exhibit  clearly  the 
relations  of  the  two  solids.  The  plane  angles  of  the  faces  in  the  monometric  solids, 
are  given  in  the  following  pages;  by  laying  them  off,  a  plane  flgOre  maybe  dra^lfli, 
having  the  form  of  tJie  desired  face ;  by  men  placing  the  plate  of  glsas  over  the 
figure,  it  may  be  cut  with  a  diamond  and  a  rule.    Good  glue  is  neoesaary  for  uniting 
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in  mind  what  is  iiuderetood  by  svmila/r  edges  and  aiiglee,  as  ex- 
plained on  page  23.  In  the  cube  the  edges  are  all  similar  in 
length,  being  equal  and  rectangular.  In  the  right  square  priam, 
also,  the  edges  are  rectangular,  yet  the  lateral  ai'e  not  equal  to  tlie 
basal  in  length,  and  therefore  the  two  are  dissimilar.  In  the  right 
rhombic  pnsm,  the  lateral  edges  ai'e  of  the  same  length,  but  two 
are  obtuse  and  two  acute,  and  hence  they  ai-e  dissimilai- ;  the  basal 
edges  are  similai'  to  one  another,  being  all  rectangular  and  of  eqiial 
length,  and  also  being  included  by  planes  respectively  equal.  This 
simdarity  of  edges  and  angles  is  m  each  case  a  consequence  of  the 
similar  axial  relations  of  the  planes. 


I.    LAWS   Oir   SVMMETIiY   AXD  EESULTIKG   FOEMB. 

Tlie  modifications  of  crystals  talte  place  according  to  the  follow- 
ing simple  laws : 
I.  AU  tJis  smiLtiR^wrts  of  a  o-ryatal  may  le  simvitaneouely  amd 
'larly  Tnodijkd. 

.  Malf  the  simL.hs.vairts  of  a  crystal  may  be  mivUa/rhf  modified 
ym^Mi/Wy  of  the  other  hmf. 

e  forms  resulting  according  to  the  fiiBt  law  are  tei-med  Iwlo- 
(^  forms,  from  oXoe,  all,  B^a,  face.  AU  similar  edges  or  similar 
angles  of  the  type  prisms,  accordingto  this  law,  will  be  alike  in  the 
number  and  positions  of  their  planes. 

The  forms  proceeding  from  the  second  law  are  termed  hmdlie- 
dral.  According  to  it,  half  the  similar  parts  are  alike  in  theii"  mod- 
ifications, and  unlike  tiiose  of  the  other  half;  and  the  pai-ts  of 
either  half  thus  modified  are  alternate  or  symmetiically  related,  so 
tiiat  the  result  is  in  general  a  symmetrical  solid.  The  planes  of  one 
half  are  distinguished  by  tiie  sign  +,  and  those  of  the  other  by  the 
sign  — . 

The  examples  under  the  law  of  hemihedrism  may  be  classed  as 
follows,  refening  them  to  the  type  pi-isms  of  each  system. 

I.  Those  forme  in  which  half  the  Bimilfii'  angles  or  edges  are  modified  iudepend- 
eotly  of  the  other  half,  prodnoing — 

1.  In  the  uoNOUBTBio  and  dtuetric  eystems,  telraliedral  and  ^heJioidal  fomui,  by 
tJio  independent  replneement  of  the  alternate  nnglea;  their  opposite  faces  are  not  par- 
allel, and  they  are  lience  called  inclined  hemiliedraits  ;  as  in  Boraeite,  Copper  pyrites. 
The  replacement  in  file  dimetrie  system  of  two  opposite  basal  ed^es  at  oue  base, 
and  the  other  two  at  the  opposite  bHse,  is  of  the  same  kind ;  as  in  Edingtonite. 

2.  In  the  TRiMETEio  system,  mtmoclmie  forma,  hy  the  replaoement  of  half  the 
sjinilarparts  of  one  base  and  tjia  diagoHally  opposite  of  the  other,  unKke  the  other 
Iialf;  as  in  Datholite,  Humite. 

3.  In  the  rBiMETEie  and  eexagojtai.  systems,  AemimorpAie  forma,  by  independent 
I'eplaoements  at  the  opposito  extreinitiea  of  the  crystal;  as  in  Topas,  Calamine, 
Tourmalina.' 

4.  In  the  BHOMBOHEDBAL  System,  by  tliB  replacements  of  the  alternate  basal  edges  or 
angles  of  the  rhomhohedron— forms  usually  called  Uiartohedral  or  quarter  forms,  on 
theground  that  mnthematieally  the  rhombohedron  is  hemihedral  to  the  hexagonal 
prism,  which  is  the  type  of  the  hexagonal  systam. 
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•r  edges  we  modified,  but  hy  half 


II.  Thoee  forms  in  which  all  the  similar  a 
the  full  or  nonnal  nuinbei'  of  planee,  produoi 

1.  Li  the  MOKoaEiiao  aystem  pyritoliedrai  fomiB,  by  a  replfteement  of  the  edges 
or  angles;  as  in  Pyritaa.  Sneh  forms  have  opposite  faces  parallal,  and  are  often 
Balled  parallel  hemihedrima. 

2.  In  the  DiMETBia  syatein,  pyramidal  and  lealenoidal  forme,  by  ft  replacement  of 
the  eight  solid  angles,  according  to  two  methods. 

3.  In  the  hexagosal  system,  pyramtidal  and  gproidal  forms,  by  a  replaoemeut  of 
the  solid  angles  of  the  hexagonal  prism,  or  the  six  lateral  angles  of  the  rhombohe- 
dron,  according  to  two  methods;  as  in  Qnartz  and  Apatite. 

Explanations  of  these  Idncls  of  Iieiiiihedriani  ai'e  given  in  the  re- 
marks which  follow  on  the  forms  of  the  several  systems  of  ei-ystal- 
lizatioii. 

!.  Moiimmtno  Si/idi-m. 

1.  Ilotohedral. — In  accordance  witJj  the  fiiBt  law  of  symmetiy, 
if  a  single  edge  of  a  cube,  octahedixiii  or  dodecahedron,  be  ttnin- 
cated,  aU  will  be  simultaneonely  tnmcated,  (f.  17,  19,  43),  for  all 
are  similai-.  If  on  an  edge  there  is  one  plane  inclined  nneqnally 
to  the  adjoining  faces,  tliere  will  he  two  such  planes,  one  inclined 
towai-ds  each  face  with  like  angles,  as  in  f.  32 ;  such  edges  are  said 
to  be  leveled ;  moreover  all  the  edges  of  these  solids  will  be  simi- 
larly beveled.* 

a.  Tet/ralmoahedrGr).-\.—A-  bevelment  of  the  edges  of  a  cube  is 
represented  in  f.  Z%  and  the  result  of  a  continuation  of  the  procew? 
in  f  33.     This  form  is  bounded  by  twenty-fonr  to'iangular  faces. 


Figure  34  is  a  simiki'  solid,  proceeding  from  a  difterent  angle  of 
bevelment.  The  above  name  indicates  the  general  resemblance  to 
the  cube  or  hexidiedron,  and  at  the  same  time  expresses  the  num- 
ber of  its  faces.  It  is  derived  from  -rsTpaxiej/ow  Umes,  it,  mse,  and 
JSpa,  face  ;  the  4x6-faced  solid. 

The  planes  «3  in  t  35,  which  are  observed  to  replace  the  BoHd 
angles  of  the  oetahedi'on  inclining  at  the  same  time  on  its  edges, 
when  extended  to  the  obliteration  of  the  pi-imaiy  faces,  produce  the 
same  form  as  above,  (f.  33).     The  replacement  of  the  six  sicute  solid 


*  An  edge  in  beneled,  when  replaced  by  two  plan 
clined  at  eijnal  angles  to  the  adjsuent  faces. 
+  Called  Flnoroid,  by  Haidinger. 
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angles  of  the  dodecahedron  by  four  plan^  resting  on  its  faces, 
(f.  36),  if  continned,  resulls  in  the  same  soHd,* 

By  varying  the  angle  of  hevelment  of  the  cube,  tetrahexahe- 
drons  of  different  angles  may  be  prodnced. 

h.  ?Ws(wtoAe<?r(Mi.—'nie  angles  of  the  cube  are  represented  as 
replaced  by  three  planes  in  £  37  and  47 ;  in  one,  they  inchne  on 
the  primary  faces ;  in  the  other,  on  tlie  edges  of  the  cube.  The 
completed  forms  obtained  by  these  replacements  ai-e  seen  in  f.  39 
and  49.  Fig.  38  is  an  intermediate  fonn,  between  37  and  3&, 
having  also  octahedral  planes,  (1).  Tlie  resulting  solids,  tliough  con- 
siderably unlike,  have  a  general  resemblance  to  octahedrons,  with 
a  three^ided  pyi-amid  substituted  for  each  octahedral  face.  Like 
the  octahedron,  they  are  fonned  on  die  angles  of  tlie  cube  by  a  re- 


placement by  tln-ee  planes  instead  of  one,  which  accomits  for  their 
general  resemblance  to  this  solid.  Tlie  name,  tiisoctahedron,  is  de- 
I'ived  from  rgig,  thre&imbes,  oxrw,  eight,  and  S^pa,  face,  3x8-faced 
solid.  The  fac^  of  one  of  these  solids  ai-e  four-sided,  or  Utragioiial, 
those  of  the  other,  three-aided,  or  trigonal ;  they  are,  therefore,  dis- 
tinguished by  the  names  tet^'agonal  t-i-isodaihsdrmi  and  trigonal  tris- 
octahsdron.  The  usual  name  of  the  tbnner  is  tra/p^ohswi'mi. 
The  tetragmial  tri-sodaheAron  or  tra^i,o}ted/p<m\  (f.  39)  may  be  de- 


rived from  the  octahedron,  by  replacing  its  angles  by  four  planes, 
incHuing  on  its  faces,  (f.  41  or  42) ;  from  the  dodecahedron,  by  a  trun- 
cation of  its  twenty-four  edges,  (f.  43,  44),  or  by  replacing  fiie  solid 
angles,  obtuse  or   acute,  by  planes  mclined  on  uie  edges,  {f.  4i5, 

*  Tha  syatem  of  iiotiitioiv  iitied  in  the,  figui'as  ia  explaiiiad  on  a  following  page.  It 
may  be  oiiserved  hei'e  that  the  expressions,  22,  33,  and  the  like,  ave  to  be  read  aaif 
ivritteu,  2-2,  8-3;  that  i  standa  for  infioity ;  anil  that  there  is  thus  a  corrcspODd- 
enoe  batween  the  matiieraatioal  Bymbols  fcr  the  planea,  and  the  lettering. 

^-  Iiericitoid  of  Haittingei',  refemug  to  its  being  the  form  of  Lenoite. 
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which  represents  planes  of  the  ti'apezohedron,  33.)    Tlie  planes  33, 
on  f.  41  andiS,  result  in  tlie  trapezohedron  off.  40  ;  and  theplanes 


22,  off.  43  and  43,  in  that  off.  39.  Tlie  tnuication  of  the  shorter 
edges  of  tetrahexahedrons  prodnce  trapezohedrons,  {f.  46,  33 
being  tlie  ti-apezohedral  planes  on  tlie  teti'ahexahedi-on  i  f ) ;  and 
othere  proceed  from  planes  on  the  angles  inclined  on  the  same 


^  TrisootaJiedron  (f  49)  has  heen  observed  to  pro- 
ceed from  a  cube  by  a  replacementof  the  angles  by  three  planes,  as 
in  f.  47.     It  proceeds  from  an  octahedi'on  hy  beveling  its  twelve 


edges,  (f.  48),  and  from  a  dodecahedron  by  a  replacement  of  its 
eight  obtuse  solid  angles,  by  three  planes  inclining  on  the  faces. 

e.  HeteoetaJie^ori,.* — Figure  50  represents  a  cube,  with  six  planes 
on  each  angle,  and  consequently  foi-ty-eight  in  all.  The  resulting 
solid  is  completed  in  f.  61.     Here,  for  each  face  of  the  octahedron 


is  substitnted  a  low  aix-sided  pyramid,  Tlie  name  of  this  soHd  is 
derived  ii'om  the  Greek,  i|axis,  siai-dtiies,  otTa,  eig/it,  and  iSfa^Jace, 
the  6x8-iaced  solid. 

A  replacement  of  the  angles  of  the  octaliedron  by  eight  planes, 
produces  a  similai'  soHd.     A  bevelment  of  the  twenty-fovr  edges  of 


toid  of  Hnidiiiger,  alluding  to  ita  lining  a  form  of  the  dinmoiid. 
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the  dodeealiedron,  (f.  52),  also  iiecesaarily  product 
faced  solid.  Others,  differing  in  their  angles,  may  reaitit  from  a  re- 
placement of  the  six  acute  solid  angles  of  tlie  dodecahedron  by 
dght  planes,  or  the  eiffht  obtuse  by  s^  planes. 


The  exemplifications  of  the  law  of  hemihedrism,  are  of  frequent 
occurrence, 

Figiu'e  53  is  an  example  of  the  fii-st  land  of  hemihedriem,  in  which 
half  the  angles  of  the  cube  are  modified,  while  the  remaining  half 
are  immodined. 

Figm-e  67  is  an  instance  of  the  second  kind.  All  tlie  edges  ai-e 
similarly  replaced,  bnt  by  one  of  the  two  beveling  planes  represent- 
ed in  t  32.  The  plane  *2  is  enlarged  in  f.  68.  From  this  last 
figure,  it  will  be  observed,  that  the  suppressed  planes  are  those 
which  were  alternate,  and  that  two  planes,  e2,  incline  on  each  face, 
0.    Tlie  crystals  have  therefore  a  symmetrical  character. 

Another  instance  is  observed  in  f.  73,  in  which  each  angle  of  the 
cube  is  replaced  by  three  out  of  the  six  intennediaries  in  f.  50  ; 
tliat  is,  by  half  the  number  of  planes  which  the  first  law  would 
require. 

A.  Tetrahedrcd  JwmiJieArons. 

a.  Tetrahsdron,  or  JIeiiv!rodahedron.—i.i  half  the  angles  of  a  cube 
are  replaced  by  a  single  plane,  (f.  68,  54),  the  resulting  form  is  a 
tetrahedron  or  hemi-octahedron,  (f.  55,  56,  one  (+)  resulting  from 


the  angles  modified  in  f,  53,  and  the  other  ( — )  from  a  replacement 
of  the  other  set  of  angles.)  The  same  form  may  proceed  from  an 
octahedron  by  an  extension  of  one  half  of  its  faces  to  the  oblite- 
ration of  the  other  half,  (f.  57). 

The  plane  angles  of  the  tetrahedron  are  00° ;   the  interfacial 
70°  31°  4A-. 


Figure  58  represents  a  combination  of  the  faces  of  the  tetrahe- 
dron with  the  faces  i,  (or  those  of  a  dodecahedron). 
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■m^s. — ^The  planes  22  in  f.  37,  when  occuring 
1  but  half  the  angles,  produce  the  solid  in  f.  59,     Tlie  faces  are 
;,  and  the  solid  is  called  a  civproid. 


The  planes  3  in  f.  47,  when  oceui'ing  ou  bvit  half  the  angles  of 
the  cnbe  and  enlarged,  fonn  the  solid  in  f.  60  ;  its  feces  are  tetrago- 
nal.   It  is  the  deltohe3ron  of  Haidinger. 

Figure  61  represents  the  cnproid  combined  witli  tlie  teti-ahe- 
dron ;  f.  62,  the  same  with  planes  of  a  tetrahesahedron,  «3  ;  f.  63, 
with  planes  of  a  dodecahedron ;  f  64,  with  planes  of  a  deltohedron, 
similai'  to  f.  60. 

e.  Inelw.eA  or  tet^ah^firal  He-  ar  „k 

rmrh^ootahe(k-o-n. — A  solid  of  this 
bind  is  represented  in  f.  66.  It  is 
foi-med  by  a  replacement  of  half 
the  angl^  of  tlie  cnbe,  by  six 
planes,  similar  to  those  in  f.  50. 
As  the  opposite  faces  ai-e  not  par- 
allel, it  is  an  mcUned  hemi-hexoctahed^on.  Ji^gnre  66  represents 
the  same,  with  the  feces  of  the  tetrahedron, 

B.  Pyritoheda-al  hetmhedrons. 

d.  Memi-tet'i'ahexahediron,  or  Pe^iia^onal  Dodecahed/ron. — A 
cnbe  is  represented  in  f,  67,  with  biit  one  of  the  t^vo  beveling 


planes  on  each  edge,  given  in  f.  32.  The  same  planes  are  enlarged 
m  f.  68 ;  f.  69  represents  the  completed  solid  ;  and  f.  70  is  the  sup- 
plementai-y  or  —  form.  The  second  of  the  above  ]iames  is  com- 
monly  applied  to  this  solid.     It  is  the  pyritoid  of  Haidinger. 
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Figures  71,  72,  exhibit  the  planes  on  the  octahedron,  which,  ex- 
tended, give  rise  to  f.  69. 

h.  Parallel  oi-  Pyritohedral  Rem/i-liexoetahedran. — ^When  ail 
tlte  solid  angles  of  the  cube  are  replaced  by  three  alternate  planes 
out  of  six  intermediaries,  (£  73),  a  form  like  that  in  i.  74  is  pro- 


duced.    If.  has  fm'ulUl  opposite  faces.     It  is  the  (lipoid  of  Hai- 
dinger.     Figure  75  sliows  the  same  planes  on  an  octahedron. 

2.  D'vmek'ic  System. 

The  modifications  of  the  basal  and  lateral  edges  of  a  square 
prism,  take  place  independently,  owing  to  their  dissimilarity. 
The  lateral  edges  are  mduded  by  equal  planes,  and,  therefore,  may 
be  tmncated  or  beveled,  (f.  76,  78).  The  basal  edges  are  similarly- 
replaced  ;  but  being  the  intei'sections  of  uneqnal  planes,  they  are 
never  truncated  or  beveled.  A  plane  on  these  edges,  ther^ore, 
inclines  unequally  on  the  adjacent  fac^,  (f  SO,  83). 

The  similai'  intemiediaiy  planes  on  each  angle  can  be  but  two 
in  nnmbei-,  (f.  88). 

The  production  of  a  scpiai-e  octahedron  from  the  replacement  of 
the  angles  of  the  square  prism,  is  explained  on  page  28,  (£  20,  13). 
By  giving  different  inchnations  to  the  plane  on  the  angles,  othei" 
octMedrons  are  obtained  of  longer  or  shorter  vei-tieal  axes. 

A  truncation  of  the  lateral  edges  of  the  iymoal  square  prism, 
mves  rise  to  another  square  prism,  (f.  77),  the  axial  prism. 
Bevehnent  of  the  same  lateral  edges,  (f  78),     ""    ' 


■ding   to  the   angle  of 


prisma,    {£    7D),    of  different  angles, 
bevelment. 

The  fundamental  octahedron  (f.  12)  proceeds  fmm  the  axial 
prism,  by  a  replacement  of  the  basal  edges,  (f.  80,  81) ;  the  basal 
edges  of  tliis  square  prism  corresponding  to  the  angl^  of  the 
other ;  (compai-e  f.  80  and  20).  Another  series  of  octahedrons  is 
foi-med  on  the  angles  of  tlie  axial  square  prism,  {£  82),  or  the  basal 
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edges  of  the  diagonal  square  prism,  f.  83 ;    f,  84  represents  the 
octahedron  li  of  f.  83,  and  aJao  within  this,  that  of  ^i.    The  oetar- 


ff 


hedrons  of  one  aenea  replace  the  pyramidal  edges  of  the  other, 
{f,  85),  or  are  situated  on  the  angles  basal  or  vertical,  and  iaclme 
on  these  edges,  {f.  86),  IJ  or  f-  '^' 


t,  being  octahedral  planes  of  one 


,  and  1  of  the  other.     Figm-e  87  represents  the  octahedron 
1,  combined  with  the  lateral  faces  of  the  diagonal  or  type  prism. 

Two  planes  on  each  angle  of  a  square  prism,  (as  in  f.  88),  give 
rise  to  a  double  eight-aided  pyramid,  (f.  89), which  may  be  of  various 
proportions,  according  to  the  inclination.  Tlie  same  planes  on  the 
octahedron  1,  either  bevel  the  edges,  (f,  90),  or  replace  the  angles 


by  two  planes  cori-esponding  to  each  tcnninal  edge.  In  this  solid 
the  terminal  edges  are  of  two  hinds,  one,  the  axial,  (X),  terminating 
in  the  poles  of  uie  latei'al  axes ;  the  other,  tlie  diagonal,  ( J^),  inter- 
mediate in  position. 

The  ke^nihedral  forms  ai'e  as  follows  :— 1.  The  sphenoidal,  con-es- 
ponding  to  the  teti"aliedral  of  the  monometric  system,  the  alternate 
angles  being  replaced  alike.  Half  the  planes  1,  off.  20j  produce 
the  scalene  pyi'amid  represented  in  f.  91 ;  and  the  other  half,  that 
of  f.  92  ;  and  two  planes  on  half  of  the  angles,  afford  the  form  in 
f.  93.  Figure  94  represents  the  sphenoid  with  the  vertical  planes 
of  the  diagonal  square  prism  ;  and  f,  95  shows  the  combination  of 
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f.  93,  with  the  octahedron  1*.     2.  Pyramiidal^  produced  by  the 
occurrence  of  one  of  the  two  planes  on  each  angle,  (see  f,  88),  the 


occurring  plane  at  eacii  extremity,  abont  the  edge  of  the  prisiM, 
being  on  the  same  side  of  the  edge,  or  in  the  same  vertical  line— as 
in  f.  96.  Tlie  resnltant  foim  ia  a  scraare  octahedron ;  occm^  in 
Tungsten.  Another  kind  of  hemihedi-ism  may  occiu-,  which  is 
like  the  last,  except  that  the  plane  at  each  extremity,  aliont  each 


edge  of  the  prism,  is  on  ditferent  sides  of  the  edge,  as  in  f.  97 ;  tlie 
resultant  form  is  represented  in  f.  98.  In  96,  the  plane  is  tlie  left 
of  one  base,  and  (the  prism  being  inverted)  tlie  ngkt  of  the  other, 
(or  the  reverae) ;  m  f.  97,  the  plane  is  the  ngJit  of  each  base,  (or  tiie 
left). 

?,.  T't^mei/rie  Byntem. 

The  edges  of  the  right  rectangular  prism  ai-e  of  three  kinds, 
(being  diiierent  in  length),  and  tliose  of  each  kind  are,  according 
to  the  law  mentioned,  independently  modified,  (f.  99,  103, 105), 
Moreover,  none  of  tliem  can  be  trancated  or  beveled,  in  conse- 
quence of  the  inequality  of  thei}-  inclndhig  planes. 

Planes  on  the  angles  incline  uneqiKMij  on  tlio  tliree  adjacent, 
vnequdl,  planes.  The  angles  are  similai',  and  therefore  will  be 
motfiiied  simultaneously,  (f.  23). 

Tlie  lateral  edges  of  the  i-ight  rhombic  prism  admit  of  trnnca- 
tion  and  bevelment,  because  of  the  equality  of  the  lateral  planes. 
Tlie  obtuse,  however,  ai-e  modified  independently  of  the  acute, 
^f.  101,  102).  Tlie  obtuse  soKd  angles,  and  the  acute,  are  also 
mdependent  in  their  modifications,  (f.  107,  108).  The  replace- 
ments of  the  basal  edges  are  siniilar  and  simultaneous,  (f.  24). 

On  page  28  it  is  shown  tliat  a  replacement  of  the  lateral  edges 
of  the  I'ectangular  prism,  (f,  21,  22),  produces  a  right  rhombic 
prism.     By  varying  the  inclinat'ion  of  the  replacing  planes,  differ- 
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ent rhombic  prism  are  obtained.  In  f.  99,  «2,  /,  and^a,  are  planes 
of  three  such  pnams  /  being  the  piiiim  lepresented  in  f  4,  and  in 
the  interior  of  f  100  liavine  the  same  txnB  as  the  rectangulii 
prism;  ii  coiie'*pitndin^  to  me  pn'sm  i"  il   m  t    100- — (thit  i-. 


leaving  tlie  same  angle  between  the  planes,  is  u  «2  in  f  99) 
I'a  correspondnig  to  the  ]ni''m  il  42  m  t  100  Fignie  101,  lep 
resents  the  rhombic  priam  /,  with  tlie  same  planes  n,  and  f.  102, 
with  tJie  planes  ia. 

A  replacement  of  the  basal  edges  prodneee  other  rhombic, 
prisms,  which  are  horizontal  in  position,  and  ai'e  called  domes, 
fe-om  5d[mi,  or  dorrma,  bouse,  or  placed  like  the  roof  of  a  house). 
Figure  loi  represents  the  dome  coiTesponding  to  the  planes  li  in 
f.  103 ;  it  is  parallel  to  the  Itrngea^  lateral  axis,  and  is  called  a 
iTiacrodome,  (from  naxpos,  la/rge  and  dome).  Figure  105  contains 
plan^  (li,  %)  of  two  domes  parallel  to  the  shorter  lateral  axis, 


which  are  called  J;yw7iy(tof7j€s,  (from  ^a-xui^sliortsiaAdome).  Tliese 
liracbydomes  are  presented  completed  in  f,  lOG,  the  outer  being  2*, 
and  the  innei"  It.  The  former  has  tlie  veilical  axis  twice  tliat  of 
the  latter.  In  f.  lOY,  the  planes.  1*  and  1«,  {t  103,  105),  are  repre- 
sented on  a  rhombic  prism,  the  angles  of  which  they  replace. 
Tlieproduetionof  a  rhombic octaiiLdi on  bi  iqdiunftln    niglci 


of  a  rectangular  prism,  or  basal  edge'?  oi  J,  ihonibn ,  i    mentmned 
on  page  28 ;  (compai-e  f.  23,  2^,  with  ^  3}     Otliei  plane  on  tin. 
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anglea  produce  otlier  octahedrons.  Tlte  planes  la,  in  f.  108,  cor- 
respond to  the  octahedi'on  of.t'  109 — (that  is,  have  the  same  mutual 
inmnatione  as  the  faces  of  tlie  latter) ;  the  longer  lateral  axis  is 


twice  that  off.  13,  or  that  of  tlie  dotted  ligure  iii  J  09.  The  planes 
2a,  in  f.  1 10,  in  the  same  manner  correspond  to  the  octahedron  in  f. 
Ill,  in  which,  hoth  the  verlacal  axis  and  one  of  the  latei'al  ai-e 
twice'  the  same  in  f.  13,  The  planes  2*,  in  f.  110,  belong  to  a 
inacrodome  different  from  that  in  f.  103,  104. 

Seimhed/nsm,  ia  the  trimetric  system,  produces  two  kinds  of 
forms,  1.  MonofJmvio,  when  the  lower  extremity  of  a  ciystal  in 
front,  and  the  diagonally^opposite,  differ  in,  their  modifications 
from  the  upjjer  exb-emity  in  front ;  the  forms  roaemble  those  of 
the  monoclinic  system,  but  differ  Jn  having  the  angle  between  the 
vertical  and  latei'al  axes  90".  An  example  is  shown  under  datho- 
Ute  and  hiunite.  2.  Hemiinorphic,  when  all  the  similar  parts  of 
one  base  are  modified  alike,  but  hnlifee  the  cori'esponding  pai-ts  of 
the  other,  as  in  calamine  and  topaz,  {q.  v.) 

In  this  system,  the  angle  between  0  and  the  vertical  prismatic 
planee,  is  90°,  and  m  :  M=r90". 

4.  Monoclinic  System,. 

In  the  Monoclinic  System  the  obliquity  of  the  crystals  (or  of 
the  vertical  axis  towards  the  elinodiagonai)  makes  the  upper  and 
lower  pai"t8  in  front  differeutr,  one  ohtnse  and  the  other  acute,  and 
they  ai*  independently  modified,  as  in  f.  112, 113.     But  the  angle 


of  the  vei'tical  axis  with  the  ortliodiagonai  being  right,  and  there- 
fore alike  on  opposite  sides,  the  planes  on  the  tour  lateral  angles 
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of  the  obliqae  j-bombic  prism  are  alike,  as  in  f.  114.  The  four 
planes  H,  in  the  laet  mentioned  fignre,  make  a  clinodiagonal 
prism,  or  clmodojne;  the  plane  1*,  in  f.  113,  is  a  hemi-orthodome ; 
and  the  same  with  -1«,  f.  113. 

The  lateral  edges  ai-e  replaced  as  in  the  trimetric  system.  Tlie 
relation  of  the  two  fonnB,in  £  5  and  6,  is  shown  in  t  2S.  Octahe- 
drons may  result  in  this  system  as  in  the  trimetiic ;  but  they 
consist  of  two  sets  of  planes,  or  hemi-pyramids,  as  shown  in  f,  115, 
in  which  1,  I,  are  on  the  obtuse  aiigles  of  the  outer  pmm,  or  cor- 
i-espond  to  the  obtuse  basal  edges  of  the  inner,  while  -1  are  on  the 
acute  angles  or  edges.  The  completed  obliqne  octahedron 
coiTesponds  to  the  planes  1,  1,  -1,  -1,  as  in  f.  115, 116.  The  ver- 
tical axis  a  is  oblique  to  b,  the  clinodiagonal,  but  at  light  angles 
116  with  0,  the  orthodiagonal.     The  angle  of 

obliquity  is  called  the  angle  y  or  C 
Other  octahedrons  ai'ise  from  planes  of 
different  inclinationB. 

In  this  system,  the  angle  between  the 
plane  0  and  ii,  (f.  5),  is  90° ;  0  on  other 
prismatic  planes  is  an  oblique  angle ;  ii 
on  the  fac^  of  different  clinodomes  is 
obhque ;  ii  on  ii,  and  all  hemi-orthodomes,  =90°.  The  paiiacalai' 
plane  to  be  taken  as  0,  or  as  /,  may  be  a  question  for  particulai- 
species ;  the  0  will  always  be  one  of  the  planes  in  the  clinodi- 
agonal section;  while  any  prismatic  planes  not  parallel  to  either 
diagonal,  or  any  octahedral  planes,  may  be  taken  as  /-  When 
there  is  no  very  distinct  cleavage  to  guide  to  a  decision,  (and  even 
when  Gueh  cleavage  exrats,)  it  is  common,  though  not  always  best, 
to  assume  those  plan^  as  liie  fundamental  form,  which  will  rendei- 
the  calculations  and  symbols  of  the  planes  most  simple. 

0.   Triclinic  Syst&m. 

Aii  only  diagonally  opp<^te  odgts  or  angles  (f,  8)  are  similar  in 
the  Triclinic  System,  tiiei-c  can  be  hi  a  tnclinic  crystal  but  two 
planes  of  a  kind,  via  in  f.  117, 118.     The  inclination  of  '>  on  I^ 


differs  from  0  ois  /'.  The  prifiin  fornietl  by  plimosi  im  llic  })via- 
matic  edg«s  "f  f.  S,  parallel  Iw  the  diagonals,  hiis  (he  !<aino  relation 
to  the  ibrm  in  il  8,  as  tiiat  of  f.  5  to  f.  %  of  tJic  iiionoclinic  system ; 
but  nnhke  the  prisms  of  the  monoclijiic  system,  O  does  not  malie 
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a  right  an^le  with  any  of  the  lateral  plaiiea ;  tliere  are  no  vight 
angles  in  tnclinic  forms.  The  replacement  of  the  basal  edges  of 
the  prism,  in  f,  8,  by  homoloeous  planes,  may  produce  an  octa- 
hedron ;  but  it  will  be  included  by  four  sets  of  planes,  two  of  a  kind, 
as  reoriented  in  f.  119.  These  planes  occur  independently  on 
crystals,  and,  owing  to  their  independence,  actual  octahedrons  are 
not  met  with  in  nature. 


6.  Hexagonal  Sijstein,. 

1.  Holohad/ral. 

a.  In  the  hexagonal  prism,  (f.  10),  the  basal  edses  are  alilieand 
have  similar  modifications,  and  the  same  ia  true  of  «ie  lateral  edges, 
aiid  the  solid  angles.  "When  a  aimilar  plane  occurs  on  each  basal 
edge,  (f.  120),  or  each  basal  angle,  {f.  121),  the  resulting  solid  is 


ass^ 


^ztx7 


a  double  Bix-tiided  pyramid,  (f.  132")  cillt  laui?  sc^J  6  k  I  J  At  an, 
or  a  dUijexa^qnal  pyramid;  it  is  tlie  QitarUo  f  t  Tliiduigor. 
Figure  121  represents  planes  of  thiee  iiileient  miimids  n  tlie 
anglee,  viz.,  12,  |-2,  22,  which  diffei  in  the  length  1  tht,  ^  ertical 
axis. 

Each  solid  angle  of  the  hexagDnil  pi  m  iit'v  be  rejUcel  by 
two similai' planes,  (as inf.  123),  i  i  14 

and  the  extension  of  snch  planes 
produces  a  double  twelve-sided 
pyramid,  (t'.  124)— the  hcryUoid. 
The  beiylloid  has  two  kinds  of 
terminal  edges,  one,  X,  the  aai- 
ial ;  the  other,  Y,  the  diagonal. 

The  tnuication  of  the  lateral 
edges  of  the  hexagonal  prism 
leads  to  a  secondary  hexagonal  priam,  ({'.  0),  anc[  (t  121)  diagonal 
to  tlie.fii'st;  and  bovelment  leads  to  different  twehe  sided  piisiuB 

In  (Jie  rhoinhohedmm,  the  vertical  solid  angles,  aa  they  are  toirapd 
by  tlie  meeting  of  tliree  eqitul  phuies  and  equal  plane  angleo,  may 
be  tiMincaUid,  or  nijilacod  by  three  or  six  similar  planes  Tht. 
edgtffl,  tor  a  simiiai-  reason,  may  be  either  inmxLtul  01  hmded 
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The  teruiiiial  edges,  however,  ai'e  replaced  independently  of  the 
lateral. 

The  lateral  angles,  six  in  muiiber,  ai'e  replaced  Bimultaueonsly. 
Two  like  intermediaiy  planes  may  occiu'  on  each. 

The  derivation  of  two  six-aided  piisnis  from  a  rhombohedrou, 
has  been  explained  on  page  30  ;  one,  by  a  truncation  of  the  six 
lateral  edg<^,  (f.  29);  the  other,  by  a  replacement  of  the  six  lateral 
angles,  by  planes  pai'allel  to  the  vertical  axis,  (f.  30).  The  remain- 
ing parts  ot  the  primary  faces  on  the  first  of  me  above  prisms,  ai'e 
rhomhio;  those  on  the  second,  &tg  pentagonal. 

A  truncation  of  the  terminal  edges  of  the  rhombohedron,  is 
observed  in  f.  125,  Since  these  edges  are  six  in  munber,  three  at 
one  end  of  the  crystal,  alternating  with  three  at  the  other,  t!ie  solid 
formed  by  the  extension  of  these  planes,  must  be  an  obliqne  solid, 
contained  under  six  equal  faces :  or,  in  a  word,  a  rhombohedron. 
Moreover,  because  ^elat&ral  cmglea  are  six,  and  three  alternate  are 
nearer  the  lower  estremih'  of  the  axis,  and  the  remainhig  three 
near  the  upper  extremity,  the  planes  on  these  angles,  if  not  parallel 
to  the  vertical  axis,  hicUne  alternately  above  and  below,  (f.  ISfS) ; 
and,  therefore,  by  their  extension,  will  give  rise  to  I'liombonedi'ons. 
These  rhombohedrone  will  differ  in  the  lengths  of  their  vertical 
axes,  as  thtsie  planes  vary  their  incliiiation.  The  nearer  they 
approach  to  parallelism  to  the  vertical  axis,  the  longer  the  axis  of 
iJie  rhonibohedi-on ;  and  the  six-sided  prism  fonued  on  tliese 
angles  may  be  considered  a  rlnmibohedi-ou,  with  an  intinite  axis. 
Uoreover,  other  rhombohedrons  may  be  Ibrmed  by  replacing  the 
terniinal  angles  by  three  planes  inclined  on  the  feces  or  temiinal 


edges;  and  as  the  pUncs  of   such  o(,«)udaiy  ihjnibohedrons  ap- 
proach horizontdlity    tlioy  appio'cim  itt.  tj  the  teniiinal  or  ti'uiica- 
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ting  plane,  0,  which  plane  may  be  viewed  as  a  rhnmhohedron  with 
the  axis^O. 

In  f.  127,  the  lateral  edges  of  a  rhombohedron  ai'e  beveled ;  an 
extension  of  these  beveling  planes  prodnces  tlie  solid  r 
in  the  dotted  lines  of  this  figure,  which  is  called  a  scA 
It  is  a  solid  inehided  by  twelve  scalene  faces.  Tlie  twelve  edges 
are  of  three  kinds :  1,  the  longer  terminal,  Y ^  %  the  shorter  tei'- 
minal,  X;  3,  the  basal,  Z.  By  other  beveling  planes,  (f.  128), 
otlier  scalenohedrons  are  formed ;  and  as  the  vertical  axis  increases, 
they  pass  into  the  diagonal  hexagonal  pmm,  i%  {f.  9),  This  pram 
may  hence  be  considered  a  scalenohedron  with  an  infinite  axis. 

Bevelments  of  the  terminal  edges  (f.  139)  give  rise  t«  other  - 
similar  solids;  and  replacements  of  tlie  lateral  angles  by  two 
planes,  (f.  130),  afford  still  otlier  scalenohedrons.  Again,  the 
replacement  of  tlie  terminal  edges  of  scalenohedi'ons,  or  of  tlic 


angles,  by  planes  inclined  on  these  edges,  gives  rise  to  different 
rhombohedrons.  In  f  131  tliere  are  planes  of  the  rhombohedron, 
45;  inf.  132,  planes  of -55;  in  f  133,  planes  of  |-5;  in  f.  134, 
planes  of  -25.  A  Levelment  of  the  tenninal  edges,  or  a  replace- 
ment of  the  angles  by  two  planes  inclined  against  each  terminal 
edge,  produces  other  scalenohedrons,  (f.  133, 184). 

When  a  rliombohedren  has  its  lateral  angles  replaced,  as  in 
f.  126,  and  the  plane  is  inclined  to  the  vertical  axis  at  the  same 
angle  as  5,  a  diliexagonal  pyramid  or  qnai'taoid  i-esnlts.  Such  is 
the  oiigin  of  the  pyramids  of  crystals  of  quartz. 

In  crystallograpliic  calculations,  the  rhombohedron,  scaleno- 
hedron, and  related  forms,  ai'e  regarded  as  hemiliedral  modifica- 
tions of  the  hexagonal  prism,  and  m'c  proceed  now  to  speak  of 
them  in  tliis  relation. 


As  the  rhombohedron  results  fi'OTn  a  hexagonal  prism  by  a  re- 
placement of  the  alternate  basal  edges  (f.  31)  or  angles,  it  is  in 
this  relation  hemihedral ;  and  since  either  set  of  alternate  edges 
of  tlie  prism  may  give  rise  to  a  series  of  rhombohedrons,  it  is  usual 
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to  distingiiiah  one  set  by  the  aign  +,  and  the  other  by  the  sign  -, 
In  the  double  pyramid  of  quartz,  as  just  explained,  we  have  a 
form  in  which  both  of  these  rhorabohedrons,  +Ji  and  S,  are 
combined,  producing  a  symmetrical  solid. 

The  scalenohedrona  have  the  same  relation.  To  comprehend 
this  form  and  other  hemihedrons  more  fully,  the  holohedral  form, 
in  f  123,  may  be  again  referred  to.  It  is  a  hexagonal  priam  wi1:h 
two  planes  on  the  angles  at  eifchei'  base,  inclined  on  each  face,  one 
the  right,  (r),  at  the  right  upper  angle  of  each  face,  the  other  the 
left,  (A    Inhemihedral  forms,  half  of  these  plan^  are  suppressed. 

1.  If,  as  in  f.  135,  the  suppressed  planes  are  tliose  below,  for  the 
left  face  J,  (f.  123),  those  aoove,  for  the  middle  I,  those  below,  for 
the  right,  and  so  on,  alternating  ai-ound,  the  resulting  forms  are 
scalenoliedi'ons ;  for  each  occurring  pair,  Z,  r,  corresponds,  as  is 
seen,  to  a  face  {J^  of  the  rhombohedron.  This  kind  of  hemihe- 
drisra  is  called  the  rhombo/tedral,  by  Nauraann. 

If  the  faces  that  are  suppressed  in f.  135,9hould  be  tlie  occurring 


faces,  and  the  others  were  suppressed,  the  same  solid  would  result 
in  an  inverse  position.  If  tlie  rhombohedral  plane  B,  in  f.  135,  is 
talren  as  -i-S^  then  the  scalenohedron,  in  the  same  figure,  will  be 
+,  and  tlie  inverse  one,  ■— ;  for,  in  f.  135,  the  planes  I,  li,  r,  belong 
to  the  same  axial  sector;  while  Ji  would  not  be  in  the  same 
sector  with  the  planes  of  the  inverse  scalenohedron.  Where  vari- 
ous scalenohedrai  planes  occur  together,  tliere  may  be  among  them 
botli  -f  and  — ,  with  -f  or  —  rhomboheilral  planes. 

2,  In  another  kind  of  hemihedron,  the  oceuriing  planes  of  tlie 
two,  r,  I,  in  f.  123,  may  be  the  r  on  each  an^  at  one  base,  and 
the  I  on  each  at  tlie  otlier  base,  as  in  f.  136.     This  variety  is  exera- 

?lifled  in  apatite.     It  is  called  the  pyra/imd<il  hemihedi-ism  by 
[aumami,  the  resulting  solid  being  a  six-sided  pyramid. 

3.  In  another  kind  of  liemihedi'on,  tlie  occurring  planes  may  be 
the  T  of  botli  bfffies,  as  in  f  137,  or  the  I  of  both  bases.  This 
occurs  in  quartz,  (see  under  that  species},  and  is  called  the  ia-ape- 
zoh£&r(A  by  Naumann,  the  resulting  solid,  made  up  of  such  planes 
extended,  being  a  trapezohedral  double  pyramid.  It  is  also  called 
gyroidal  hemibedrism,  the  planes  gyrating  to  the  right  or  left  at 
each  base. 
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A  triangular  prism,  a  hemihedral  foiin  of  tlie  hexagonal  pi'ism, 
and  also  lieiniHedrons  of  twelve-sided  prisms,  are  of  frequent 
occurrep.ce  in  Tourmaline. 

3.  TetaHoJtedral  Fottm. 

Tetartohedral  foiToe  ai-e  tnie  hemihedral,  if  the  rliomhohedron 
under  which  they  occar,  is  talcen  as  the  type  of  the  crystal ;  but 
refen-ed  to  the  hexagonal  system,  as  is  conveniently  done  in  calcu- 
lations, tliey  are  tetartohedral  forms,  or  contain  only  one-ftmrth  tlie 
number  of  planes  occnmng  under  complete  symmetry. 

1.  In  one  kind  of  tetartohedrism,  the  occnrring  plan^  are  tlie 
alternate  of  tliose  on  the  angles  in  £  136 — that  is,  only  tlie  alternate 
*^9  of  one  base,  and  the  alternate  ?s,  at  the  other.  A  foim  of  tliis 
kind  consists  of  six  planes,  Mid  being  oblique,  is  a  kind  of  in-egular 
rhombohedron.  It  is  found  in  Titanic  Iron,  and  is  called  rliombo- 
hedral  tetartohedrism. 

2.  In  a  second  kind — the  trapesohedral  tetaiioliedrism  of  Nau- 
mann,  (also  gyroidat), — the  occnrring  planes  ai-e  the  alternate  r's 
at  both  bases,  (f.  137),  (or  the  alternate  ?s).  It  is  observed  in 
Quartz.     (See  under  that  species).' 

3.  There  is  also  a  thwd  kind,  m  which  tlie  opposite  exti-emities 
of  a  rhombohedrally  modified  prism  are  unlike  in  their  modifica- 
tions, as  seen  in  Tounnaline.  It  is  an  exampln  of  lieniimnriihic 
tetartohedrism. 

II.   LAW  OF  NUinOLSiaVJ,  I'KOl^ETION,  IN  Tilli  MODIFICA'I'IONS  OF 


This  law  gives  a  mathematical  basis  to  tlie  science,  adding  to 
symmetry  of  arrangement  a  numerical  relation  in  tlie  position  of 
the  planes.     It  is  as  follows : 

The  posiMmi  of  plcmes  is  'related  in,  smne  dingle  ratio  to  the 

'  "     '       ''''£  of  the  aa^es  of  a  crystal. 


For  example. — Li  a  cube  the  axes  are  equal.  A  plane  on  an 
edge,  if  extended  to  meet  the  axes,  would  cut  two  of  these  axes  at 
some  distance  from  tiie  centi-e  of  tlie  crystal.  Now  this  distance 
for  these  axes  will  either  be  as  1  :  1,  {i,  f.  17),  that  is,  a  ratio  of 
equality — a  ti-uncating  plane ;  or  a  i-atio  of  1  :  2,  (like  *2,  f.  82,  33), 
I  :  3,  (t.  34),  2  :  3,  or  some  other  simple  ratio.  There  is  no  hap- 
haz^:^  scattering  of  faces,  but  a  complete  subserviency  to  this  sim- 
ple law.  If  the  axes  are  unequal,  as  in  a  ti-imetric  form,  then  tlie 
ratio.is  of  tlie  same  character,  except  that  the  relative  lengths  of 
the  axes  come  into  the  consideration.  'Yhm  if  «,  l,  are  flie  axes, 
the  ratios  will  be  la:  IS,  (li,  f.  103,  or  1j,  f.  112),  or  la  :  9J,  la  :  36. 
and  BO  on. 

To  explain  more  precisely,  let  AA,  B£,  CO,  f.  138,  be 
fliree  axes  crossing  at  right  angles,  as  in  tlie  monometric, 
dimetric,  and  trimeti-ic  systems;  a,  J,  c,  may  stand  for  tlie 
halves  of  these  axes,  or  for  AS,  SS,  OS,  respectively.  All  ]ilanes 
of  a  crystal  meet  (or  will  meet  if  extended)  one,  two,  or 
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Again,  a  plane  may  p 


tliree  oi'thcise  axea.     A  plane  may  pass  tlirongh  A,  and  be  paral- 
lel to  -BJ5,  00,  or  throngh  B,  and  be  parallel  to  AA,  00  :ov 
jgg  through  6',  and  be  parallel  to  AA,  BB. 

Such  planes  meet  one  axis,  at  a  distance  1, 
and  the  others  only  at  an  infinite  distance, 
which  is  equivalent  to  being  parallel  to 
thena.  Hence  the  expression  X  :  oo  :  c& 
describes,  in  a  general  manner,  the  position 
of  such  planes ;  and  it  becomes  more  spe- 
cial by  adding  the  letters  marking  the  par- 
ticular axes  tliat  are  meant  in  eacn  case,  as 
la  :  cc5 :  ooc,  when  parallel  to  h  and  c,  <xa ; 
ooj  ;  ic,  when  parallel  to  a  and  i,  etc.  The 
faces  of  a  cube,  square  prism,  and  rectan- 
gular pi'ism,  are  of  this  kind.  See  also 
£5. 
__  ^  H  through  the  points  JB  and  C,  and  be  par- 
allefio  AA'\  or  througli  A  and  C,  and  be  parallel  to  BB',  or  through 
A  and  B,  and  be  parallel  to  CO'.  Such  planes  meet  two  axes  at  a 
distance  1,  and  are  parallel  to  the  third ;  and  hence  1 : 1  :  tn  is  a 
general  expression  for  them  ,  (that  is,  for  the  lu-st  case,  when  the 
plane  is  parallel  to  AA,  Ih-.lc:  cca,  or  what  is  the  same,  coo :  IS  : 
le  ;  and  so  for  the  others).  Or  the  plane  which  is  parallel  to  AA, 
and  cuts  BB'  and  OO,  may  meet  BB'  at  a  distance  trom  the  centre, 

Sual  to  26  {='ABS)  while  it  meets  CCat  tlie  distance  1g,{=WS). 
len  the  expression  ooa :  2i :  Ic  indicates  the  plane-  If  tlie  ratio 
of  J :  e  equaiB  3 : 1  instead  of  2 ;  1,  tlie  expression  becOmes  ecu ;  36 : 
Ic.  In  tlie  same  manner,  3m  :  oo6  :  \c,  would  imply  that  the  plane 
is  parallel  to  BB',  and  meets  AA  at  a  distance  Za,  while  OO  is 
met  at  a  distance  le. 

Again,  if  the  plane  passes  through  the  points  A,  B,  O,  it 
has  the  parameters  la :  16 :  le  y  or  if  a,  b,  c,  are  equal,  it  becomes 
1:1:1.  But  if  A  bo  removed  to  twice  its  distance  from  /?,  then 
the  ratio  would  be  2a;  16:  Ic;  or  if  Bhe  removed  to  twice  its 
distance  from  S,  the  ratio  would  be  la :  25 :  ley  or  if  both  A  and  C 
be  so  removed,  it  wonld  be  2a :  16 ;  2o.  Thus,  in  all  cases,  what- 
ever the  position  of  the  plane,  the  ratio  admits  of  being  expressed 
in  simple  niimbere.  The  planes  may  not  actually  meet  the  axes, 
but  would  meet  them  in  each  case,  (when  not  parallel  to  them),  if 
the  plane  and  the  axes  were  extended ;  and  thus  meeting  them,  the 
ratios  of  the  parameterswould  be  as  indicated;  forthese  ratios,for 
a  plane  of  given  inclination,  ai-e  the  same,  whether  the  intersections 
are  nearer  to,  or  farther  from  S,  on  the  principle  that  a  hne  paral- 
lel to  the  base  of  a  triangle  cuts  the  sides  proportionally. 

ma  :nb:rcisa  general  expression  for  all  planes,  in  wlueh  m,  n, 
T,  may  have  any  value,  from  unit  to  infinity. 

Figure  106  shows  the  relations  to  the  axes  of  the  planes  li  and 
2*  off  105.    Figure  109  is  made  up  of  the  planes  of  f.  108,  and 
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has  the  axes  la:lh:  2o,  the  octahedron  within  being  the  fundamen- 
tal octahedi-on,  with  the  ratio  lailb:  le.  Figvire  IH  corresponds 
to  the  planes  Sa  of  f.  110,  and  has  the  axes  2a  :1b:  2c.     In  f.  100, 


the  inner  prism  has  the  ratio  c 


:l&:lc; 


_  a  is  the  form  ti  of  f. 
101 ,  having  the  ratio  a.a ;  15 :  2c;  and *2 U is  the  form  ia  of  f.  103, 
having  the  ratio  ooa :  36  :  Ic,  as  the  drawing  of  the  axes  shoM^. 

The  annexed  figure  (f.  139)  will  further  aid  in  elucidating 
the  principle  above  stated.     It  repre-  isH 

sents  a  rnombie  prism  with  three 
planes  on  its  basal  edges;  and  for 
further  illustration  there  ai'e  four 
planes  on  the  angle  to  the  right,  be- 
sides two  vertical  planra,  (the  corres- 
ponding planes  on  the  left  side  are  not 
mdieated).  Within  the  rhombic  prism 
there  are  the  three  ax^,  aa',  ho',  cc', 
crossing  at  S,  the  halv^  of  which  axes 
we  call  a,  i,  c,  as  above ;  h  is  the 
shorter  lateral  axis,  and  c  tiie  longer. 

1.  It  is  obvious  that  the  vertical 
planes  of  the  rhombic  prism  meet  two 
of  the  lateral  axes  at  the  distance  lb, 
ic,  and  are  parallel  to  tlie  vei-tical 
axis.  Hence  the  expression  for  them 
is  Goff :  15 :  Ic. 

3.  The  terminal  plane  is  pai^allel  to 
the  lateral  axes,  and  meets  onlj  the 
vertical ;  or  what  is  equivalent,  it  correspondt 
plane  of  the  lateral  axes,  in  which  the  vertical  axis  is  aero.     Hence 
it  is  designated  la ;  ooj :  <»o  ;  or  0« :  15 :  Ic. 

3.  The  plane  m  is  parallel  to  a,  the  vertical  axis,  and  also  to  5, 
the  shorter  lateral  axis,  and  meets  the  axis  c.  Hence  the  expres- 
sion coffl :  <xib :  Ic.  The  parallelism  to  ih'  is  apparent  in  the  fact  that 
tlie  upper  and  lower  edges  of  the  plane  are  parallel  to  this  same 
axis  55'. 

4,  Consider  next,  -J,  1,  2,  which  are  planes  of  as  many  octahe- 
drons. These  planes  are  inclined  towards  the  three  axes ;  and 
being  on  the  edges  of  the  rhombic  prism,  they  have  the  sau 
for  the  lateral  axes  as  that  prism,  that  is,  15 :  Ic,  and  tliey  d 
.the  length  of  the  vertical  axis,  towards  which  they  vary  in  inclina- 
tion. 

From  5,  o  (which  are  connected  by  a  dotted  Hne)  lines  are  drawn 
to  points  in  the  vertical  axis ;  viz,  to  }a,  a,  2a  ;  ^  bisects  the  axis  »/ 
a  is  the  exti-emity  of  the  axis ;  and  2a  is  at  double  the  distance  of  a 
Irom'S  Hence  of  these  triangular  plam^,  the  plane  5*5  c=^:  15: 
Ic/  abo=^a:i:o;  Qabc=2a'^ic.  These  three  planes  coiTespond  to 
tlie  three  planes  on  the  left  basal  edge  of  the  prism,  being  parallel 
to  them.     So,  also,  the  three  triangular  planes  having  M  at  base, 


*  in  position  to  tlie 


3  ratio 
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and  ^,  a,  3«,  respectively  as  tlie  apic^,  coi'reapoiid  to  the  three 
planes  on  the  otlier  basal  edge.  Hence  the  expressions  for  the 
planes  are, 

For    ^,     ^  :  IJ  :  Ic. 

1,    la  :  Ift  :  Ic. 

3,     3»  :  1&  :  Ic. 
All  those  tbrrns  which  have  for  the  lateral  axes  the  ratio  of  nnity, 
are  described  as  belonging  to  Gieyimdatrwjital  series, 

5.  Take  next  the  planes  Vi,  1*,  3*.  These  planes  are  all  parallel 
to  the  sliorter  lateral  axis  65',  because  their  mntnal  intersections,  as 
well  as  the  intereection  of  the  last  with  u,  are  parallel  -to  tliM  axis, 
for  all  are  horizontal.  Tlie  line  ««.  is  drawn  through  the  exti'emity 
of  tlie  axis  cc',  pai"allel  to  Si*/  and  pai"aUei  to  wn  or  ib'  we  draw 
00,  ■pp,  qq,  thrangh  \a,  a,  '•la  /  and  from  rni  we  nm  parallel  lines  to 
oojppi  W-  The  planes  Jiawo,  twbpp,  ivnqq,  are  parallel  to  the  axis  6, 
and  eaen  consequently  eon-esijonds  to  a  plane  of  the  same  series 
with  M,  IJ,  3t ;  moreover  they  ai'e  respectively  pai"allel  to  ^,  IJ,  2t, 
and  therefore  represent  tliese  pai'tieular  planes,  2*  heii^  parallel 
to  imqq,  li  to  nttpp,  ^l  to  mioo.  The  expressions  for  the  planes 
(horizontal]  prisms  or  domes)  are  therefore, 

For    J?,     ^  :    a>5  :  le. 

1*,    la  :   a>&  :  le. 

M,  2a  :  -xh  :  Ic. 
The  fact  of  paralleliem  to  these  pai-tictdai'  planes,  in  an  actual 
crystal,  would  be  shown,  in  tliis  as  in  other  cases,  by  a  measure- 
ment of  tlie  inclinations  of  Uieae  feces.  Calculation,  the  axes  being 
given,  would  affoi-d  the  inclination  to  the  plane  of  the  lateral  ax^ 
of  the  planes  mwo,  imm,  etc.,  and  the  correspondence  with  the  ob- 
seiTed  inclinations  would  prove  the  identity ;  or  from  the  observed 
inclination,  the  position  of  the  plane  rnioo  could  he  determined, 
or  -what  is  equivalent,  tlie  length  of  the  vertical  axis. 

But  this  pai-allelism  of  the  planes,  in  the  figm-e,  is  obvious,  &om 
the  paraUehsm  of  certain  lines.  The  planes  mvpp  and  «Je',  whicli 
have  the  same  vertical  axis,  meet  in  tlie  line  oso',  and  this  line  is 
parallel  to  -np.  Moreover,  a  plane  cS>'e'  has  the  same  intersection 
with  impp.  Conseqniently,  the  mutual  inclinations  of  the  planes 
oJe',  v/npp,  ab'c',  wiU  be  parallel  to  one  another.  Now  ahcf  is  the 
plane  1 ;  and  aJ'c'  another  1  on  the  hack  side  of  the  crystal,  meet- 
ing It,  And  if  li  coiTCSponds  to  vamm,  it  must  make  parallel  inter- 
sections with  the  two  planes  1,  wnich,  in  fact,  it  does.  There  is 
the  same  evidence  that  ^  and  3t,  are  planra  coiresponding  to  mnoo 
an<i  WW?)  as  above  represented, 

6.  There  remain  the  plan^  2a and  *2.  We  extend  the  axis  ih' 
to,  twice  the  distance  iS,  (to  36)  ;  then  connect  35  with  &,  and  both 
with  Sw,  The  plane  thus  ouwined  has  the  vei-tical  axis  2ffl,  one 
lateral  25,  the  other  It)  /  and  consequently  is  expressed  by  2« :  36 : 
Ic  /  and  this  is  the  plane  Sa. 
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The  triaiigulai' plane  3»  26  c' intersects  nntiq,  in  tbe  line  c' 2a  ; 
and  so  also  does  the  plane  2a fie*.  The  same  coui'se  of  reasoning 
as  the  above,  shows  that  the  intersections  of  tjw^  or  2?  with  2abc' 
or  2,  most  be  pai-al!el.  Consequently,  if  2  a  coiTesponds  to  2a 
2hc',  it  must  make  parallel  intersectioDS  with  2  and  2t,  which 
it  does.  Tlie  same  parallelism  would  happen,  whatever  the  lenefli 
of  the  axis  h,  and  the  above  reasoning  otuy  determines  tlie  vertical 
axis.  That  the  lateral  axis  1>  is,  in  this  ease,  2b,  is  sliown  by  a 
correspondence  between  calculation  and  measurement. 

The  plane  «a,  is  parallel  to  the  vertical  axis,  but  not  to  eitliei"  of 
the  lateral  axes.  By  doubling  J*?,  extending  it  to  25,  and  connecting 
26  with  c',  we  have  the  position  of  the  plane,  it  coiTesponding  to 
»«  :  26  :  Ic.  The  intersection  of  the  plane  2«  26  c'  with  a  vertical 
plane  passing  through  26  e',  would  be  parallel  to  26(i',  and  therefore 
horisrantal,  (m  a  right  pnsra).  Hence  the  intersection  of  Sa  with 
a ,  if  2'a  coiT^ponds  to  2a  26  c*,  shoxdd  be  hoi-izontal  or  parallel 
to  26  c';  and  as  it  is  thus  parallel  and  hoi-izontal,  25  is  correct  for 
tliat  plane. 

Zones.— a.  ObUque  or  Transverse  iZofte*.— In  f,  lid,  AA'{a), 
BB'Qi),  CC'{g),  are  tlie  three  axes  of  a  crystal.  By  coimectmg 
the  extremities  of  these  axes,  the  plane  ^.36"' is  fonned,  which 
corresponds  to  a  ratio  of  equality  for  the  axes — ^tliat  is,  lo  :  15  :  3c. 
iTake  CD,  J}E,  each  equal  00 ;  and  connect  A  and  B  with 


n  and  E.     Then  the  planes  ABC,  A  BD,  ABE,_  are  alike  in 
the  ratio  of  the   axes  a  and  6,  but  differ  in  the  axis  c,  they  cor- 
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responding  respectively  to  la  :  lb  t  Ic,  la  :  15  ;  2c,  loj :  15  :  3e, 
01)  being  equal  to  20G,  and  O^to  SOO.  So  tbere  maj  be  any 
mimber  of  planes,  in  which  the  axis  o  shall  increase  until  it  reaches 
infinity ;  and,  in  this  last  case,  the  plane  will  be  parallel  to  tlie 
axis  c,  as  A£U"V.  RefeiTing  all  these  planes  to  the  octahedron 
of  the  figure,  the  fundamental  octahedron,  thei/  replace  the  edge 
AB  at  different  inclinations,  and  all  ai'e  alike  in  having  the  inter- 
section with  the  face  ABC,  pwrdUd  to  the  edge  AB,  or  to  the  edge 
of  the  vertical  section  through  the  axis  o.  Hence  flows  the 
following  law : 

I.  AU  plaiieSy  whose  interseetions  with  <m  octahedral  plaave  are 
XmraUel  to  the  edge  AB,  in  that  octahedron,  have  the  saane  roMo  of 
atoi  ;  or  if  parallel  to  the  edge  AC,  they  ha-oe  tJie  saime  raMo  of 
ato  c. 

If  the  oetahedi'on,  instead  of  being  the  fundamental  octahedron, 
is  that  expressed  by  the  ratio  2(i :  IJ  :  If,  which  differs  from  the 
fundamental  octahedron  in  having  the  vei-tical  axis  twice  as  long, 
tlie  ratio  still  holds ;  and  the  planes,  if  making  parallel  intersec- 
tions to  AB,  would  be  2ffl  :  lo  :  Ic,  2«  :  15  :  2c,  2a  :lh:  3c,  and 
80  on  to  2tf :  15 :  <yic,  the  last,  the  truncating  plane,  or  that  parallel 
to  axis  G.  Or  if  they  make  parallel  intersections  to  A  G,  so  that 
the  ratio  a  to  c  is  constant,  they  may  be  2ffl  :  15  :  lo,  3«  :  25  :  Ic, 
2a  :  35  :  le,  and  so  on  to  2a  :  cab  :  Ic,  in  which  the  last  is  parallel 
to  the  axis  5. 

Making  OF  half  of  0  C,  and  connecting  A  and  B  with  ^  we  have 
the  plane  AJ''B  corresponding  to  Iffl  :  15  :  ^  ;  or  makhig  01  a 
quarter  of  (^(7,  we  have  AIB,  corrraponding  to  l(t :  15  :  Jc/  and 
so  till  c  becomes  zero,  when  the  plane  is  identical  with  tiie  axial 
plane  ABA'B',  or  fe  a  plane  parallel  to  it,  and  its  ratio  is  la  :  15  : 
Oo.    This  last  plane  is  a  lateral  plane  of  a  rectangular  or  squai-e 

mes  indicated,  lying  between  la  :  15  ; 
Oc,  on  one  side,  ana  la  :  16  :  Oc,  on  the 
other—tliat  is,  in  the  trimetiic  system 
for  example,  between  a  vertical  plane 
parallel  to  axis  5  and  its  opposite. 
In  like  manner,  there  is  another  zone 
parallel  to  the  edge  AC,  between  la  : 
05  :  Ic,  on  one  side,  and  la  :  05  :  \g, 
on  the  opposite,  or  between  the  other 
vertical  plane  of  a  rectangular  prism 
and  its  opposite.  And  whatever  the 
lengtji  of  the  axes  of  the  octahedron, 
each  edge  may  have  its  con^esponding 
zone  of  planes.  Li  tlie  annexed  figure, 
(f.  141),  one  of  the  zones  of  planes  is 
represented:  it  lies  between  n,  (the 
smaller  lateral  plane  of  a  rectangular 
prism),  and  its  opposite ;  it  is  the  same 
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ilhistrated  in  the  preceding  figure,  (£  140),  la  being  plane 
ABE;  U,ABD;  1,  plane  ABO;  Sa,  plane  ABF;  44, plane 
A  BL     11  istiie  horizontal  prism  at  the  middle  of  the  zone. 

The  fraction  in  la  :  IJ  :  ^,  is  avoided  by  doubling  all  the  tei-ms, 
making  So  :  2J  :  le,  in  which  there  is  the  same  ratio  for  the  axes. 
The  plane  GCH,  (f.  140),  is  drawn  to  correspond  to  the  expres- 
sion 2a  :  2i  :  lo,  OG  being  equal  to  2«,  (or  WA),  and  OiTto  36, 
(or  WB);  and  it  is  seen  that  GOB  and  AFB  ai-e  parallel  planes 
in  the  figure,  and  therefore  identical.  So,  in  place  of  la:lh:  ic, 
we  m^  write  it* :  4S  :  Ic,  this  being  equivalent  to  la  :  IJ  :  ic, 
the  dirorence  being  that,  while  h  is  the  unit  axis  in  one,  c  ie  so  in 
the  other,  and  this  difference  is  to  be  carefully  observed.  These 
planes  on  the  octahedron,  in  f.  140,  replace  the  angle  C,  and  have 
the  intersection  with  ACB  parallel  to  AB.  Hence  tlie  above 
law  extends  not  only  to  planes  about  the  edge  AB,  with  parallel 
intersections,  but  to  all  planes  making  intersections  parallel  to  tlie 
edge ;  and  the  same  as  to  edge  A  C. 

The  expression  la:  lb  :  Oc,  is  equivalent  to  v>a  :  qdJ  :  Ic,  (a  re- 
sult of  dividing  each  term  by  0) ;  and  this  last  is  the  one  usually 
einployed  for  such  vertical  planes. 

The  zone  (B)  making  intersections  parallel  to  the  edge  AB,  or 
the  hrachi/thagonal  section,  in  the  octahedron  la  ;  Xb  :  Ic,  will 
hence  be,  beginning  with  1*  and  pacing  to  ■H,  (f.  141),  1  : 1  ;  oo .  . 
1:1:3..  1:1:2. .l:l:l..l:l:i..l:l;J.. 1:1:0; 
or  the  equivalent,  l:l:co..  1:1:3..  1:1:2.  .1:1:1.. 
2:2:1.. 4:4:1..  or>:(o:l.    The  latter  is  the  Ibira  adopted. 

In  the  same  manner,  there  may  he  a  zone  for  any  octahedi'on, 
7na:li:lG;  and  the  series  (the  second  of  the  above)  becomes,  under 
this  general  expr^ision,  m  :  1  :  oo  .  .  .m:l:S  .  .  .  m, :  1 :  2  .  .  . 
m:l:l  .  .2ot:2:1  ...4m;4:  1  ..  .(»;(o:l.  Any  other 
values  may  be  substituted  lor  3,  2, 4. 

A  corresponding  zone,  (C),  m^dng  pai'allel  intersections  witli  A  0, 
wilibel:«.:l.  .  .1:3:1  .  .1:2:1.  .1:1:1  ..2:1:2 
.  .  .  4  : 1  :  4  .  .  CO  :  1  :  CO  ;  or  for  any  octahedron  ma  :  Ifi  :  le,  it 
becomes  m:  m:!  .  .  .m:3:l  ...m:2;l  .  .  m:l:l  .  .  2m : 
1  :  2  .  .  4771 :  1  :  4  ,  .  CO  :  1  I  oo.  When  m  beeoines  infinite,  the 
two  zones  form  a  single  series  of  vertical  prisms,  as  for  example, 
co:1:qo..co:1:3..od:1:2..  a.:  1:1..  co:2:l..<»;4:l 
.  .  00  :  CO :  1.  "Wben  axis  i  is  infinite,  the  zone  B  becomes  a  verti- 
cal series  of  horizontal  planes  parallel  to  axis  J  ;  and  when  axis  c 
is  infinite,  the  zone  C  becomes  a  similar  vertical  series,  parallel  to 
axis  c.  The  basal  plane  falls  into  each  of  tli^e  series.  These  ver- 
tical zones  are  two  out  of  the  many  series  tliat  may  exist  in 
ciystals. 

b.  Veriiced  Zones.— The -plaji^  ^ahc  and  aSc, inf.  139,  are  parts 
of  a  vertical  series  having  intei'sections  parallel  to  le,  and  varying  in 
the  vertic^  axis.  This  series,  as  the  vertical  axis  diminmhes,  finally 
terminates  in  the  top  plane  Oa:lb  :  le  /  and  as  it  increases,  ends 
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in  the  vertical  plane  cca  :1b  :  !<;,  or  the  vertical  plane  i.  This  ie 
a  sone  of  planes,  having  the  general  expre^ion  m» :  IS  :  Ic  /  if 
includeB  tiie  terminal  plane,  and  the  feces  ^,  1,  2,  i. 

The  planes  3  s  and  H  are  in  another  zone.  Tlie  faet  of  a  liori- 
zontal  uitereection  between  them  is  proved  as  ah-eady  explained, 
and  it  follows  that  all  planes  having,  in  like  manner,  the  ratio  for 
the  lateral  axes  25  :  le,  will  have  norizontal  intei-sections.  Tliis 
series  is  the  zone  m  :  H..:  1,  (or  ma  :  2S  :  le.) 

It  follows  also,  tliat  whatever  the  ratio  of  h  to  o,  all  planes  of  like 
ratio  will  have  horizontal  intersections,  (the  planes  of  the  axes  h  : 
c  being  assumed  to  he  horizontal),  and  consequently  tlwre  vnU  he 
wi  'mamy  veiidaal  zones  m  there  maiy  he  vaktes  ofl'.c. 

Again,  the  planes  A*  1*,  2*,  i%  (f.  1S9)  are  in  a  similai*  zone  paral- 
lel to  axis  h,  in  which,  therefore,  5=qd  ;  the  general  expression  in 
m:  rx  :  1,  (or  ma :  oab :  !<;).  As  the  vertical  axis  increases,  m  in- 
creases, and  when  m=  oo,  the  plane  is  vertical,  mtoo,  wnfpp,  wnqg, 
im-ify,  illustrates  the  series ;  the  last  corr^ponds  to  the  plane  m.  A 
siroilar  series,  on  tlie  other  edge  and  soKd  angle  of  the  rhombic 
prism,  would  have  the  general  expression  m  :1  :  go,  (or  mw. : 
Xb  :  ooe.) 

Hence,  the  second  law  :— 

n.  Plames  wMeh  Jtame  thevf  irvuMal  mieraeoiions  horieontal, 
{the  pUme  of  the  lateral  oases  Im/ng  horisortta^,  are  ideniicat  m  the 
ToMo  ietioem,  their  lateral  oases  f  cmd  the  eomoerse. 

A  tabular  view  of  these  vertical  zones  is  here  presented.  The 
0  stands  for  the  basal  plane,  in  which  each  zone  terminate  above. 
The  firat  column  corresponds  to  a  vertical  zone  parallel  to  axis  c  ; 
the  second,  to  other  zones  with  15  :  »c  as  tiie  ratio  of  the  lateral 
axes,  in  which  n  has  a  different  value  for  each  possible  zone ;  the 
third,  for  the  ftrndamenlal  aeries,  in  which  the  ratio  of  the  lateral 
axes  is  1 J  :  Ic  ;  the  fourtli,  for  other  zones  having  the  ratio  of  the 
lateral  axes  iih  :  lo  ;  tiie  fiftli,  for  tiie  zone  parallel  to  axis  b.  We 
liave  used  I  for  any  fraction  lera  than  a  imit,  m  and  n  for  numbers 
greater  tiian  a  unit. 
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MBpresm^MS  fm' planes  in  the  differeiyi.  l..^ g.^j. —   ._j- 

imm. — ^l^ie  several  systems  of  cryst^lization,  since  they  diifer  i 
their  axes,  reqnire  each  some  peculiarity  in  tiie  expr^eions  used 
for  their  planes. 

In  the  Mmiomstfic,  system,  as  tlie  axes  are  all  equal,  tiiere  is 
con'ectly  no  vertical  axis,  and  a=h'=c.    Either  of  the  faces  of  a 
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cube  is  hence  expressed  by  oo :  1  :  co ;  the  ti'uneatioii  of  an  edge 
(face  of  a  dodecahedi-on)  by  co  :  1 :  1 ;  the  tnmcation  of  an  angle 
(face  of  an  octahedron)  by  1  : 1  :  1 ;  and  m. :  1  ;  1;  m. ;  rn  :l,m:v 
:  1,  for  other  plaiies. 

In  the  Dvmetric  aystera,  ihQvertical  is  a  vaiying  axis;  but  5=c. 
The  vertical  faces  of  tlie  prism  (f.  3)  will  be  expressed  by  the  aaine 
symbol  as  the  faces  of  the  cube,  oo :  1  :  ao ;  the  fii«t  teiin  being 
considered  here  and  elsewhere  aa  refening  to  the  axis  a.  The  ter- 
minal plane  is  more  conveniently  considered  as  having  the  vei-tieal 
axis  reduced  to  zero,  (0),  aa  above  illuati'ated.  A  jjrism  diagonal 
with  the  prism  just  alluded  to  (or  that  tnincatiiig  its  edges,  t  77) 
will  have  tlie  ratio  oo  :  1  : 1,  Planes  parallel  to  either  axis  J  or  c, 
(on  the  basal  edges,  as  in  f  83),  will  have  alike  the  geileral  expres- 
sion, m  :  CO  :  1. 

In  the  THmettriu  system,  the  lateral  axes  differ  from  one  another, 
as  well  as  from  the  vertical.  Hence  one  vei-tical  face  of  the  rect- 
angnlar  prism  (f.  3)  has  the  expression  w  :  IJ  :  coe,  and  the  other 
00 :  ooj  :  Ic.  Tliis  expression  is  made  more  concise  by  naing  in 
place  of  tlie  lettere,  the  mark  -  for  the  longer  lateral  axis,  and  — 
lor  tlie  shorter.  Tluis,  considering  5  alioi'ter  tlian  c,  tlie  expre^n 
00 :  li :  ooe  becomes  qo  :  T  :  oo ;  and  oo  :  coj  ;  lo,  becomes  oo ;  oo  ; 
1,  -whaeh  last  means  simply  that  the  plane  is  parallel  to  tlie  shorter 
lateral  axis,  tliis  beiiig  ■mfindte,  (oo).  So  in  aU  other  cases,  the  gen- 
eral formula  ina ;  nb:  re,  becomes  th  :  n  :r,  signifying  tliat  the 
plane  has  for  its  pai'ameters,  m  times  the  vei'tical  axis,  n  times  the 
shortei'  lateral,  and  )■  tunes  tlie  longer  lateral,  whatever  in  any  case 
may  be  the  values  of  m,  n,  r.  The  lateral  planes  of  the  rhombic 
prism  have  the  ratio  oo  :  1 :  1. 

In  the  MojtocUmc  system,  one  of  the  lateral  axes  is  incluied  to 
tlie  vertical,  and  the  other  not.  Tlie  expi'ession  ma  :  nl :  ro,  in 
this  system,  is  abbreviated  by  using  au  accent  for  the  inclined  axis ; 
tlius  the  ratio  becomes  )«. ;  ^ :  r.  In  the  prism,  f.  5,  t!ie  right 
hand  lateral  plane  has  tlie  expression  co  :  co  :  1 ;  and  tlie  front 
plane,  the  expression  oo :  i  :  oo ;  while  the  planes  on  tlie  edges,  or 
the  lateral  plane  of  6,  have  the  ratio  oo :  1  ;  1,  the  same  as  tor  the 
right  rhombic  prism,  Agaui,  the  planes  on  the  angl^  of  f,  114,  as 
they  ai-e  parallel  to  the  chuodiagonal,  come  undei-  tlie  general  ex- 
;  00  :  1,  Owing  to  tlie  inclination  of  tlie  vertical  axis, 
in  front,  above  the  plane  of  the  axes  BB,  CO,  differ 
fi-om  tliose  below ;  and  the  two  ai-e  distinguished  by  the  signs  for 
pins  and  minus,  as  in  f.  112, 113. 

The  THclmic  and  Hexagonal  systQius  will  ha  the  subiect  of 


m 


System  of  IfotoMon.~-^G  ratios  above  given  are  inconveniently 
long  for  use  in  the  d^ciiptions  of  ciystals,  and  have  been  abbrevi- 
ated by  Naumann.  In  all  cases,  one  of  the  last  two  tenns  in  these 
ratios  may  be  a  unit.  Thus  the  ratio  6  :  3  :  2  is  equal  to  3  :  | :  1. 
"We  may  therefore  indicate  tlie  ratio  of  S  to  e  hy  simply  a  single 
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figure.  Tliiis,  |,  in  this  case,  is  as  explicit  as  ^  :  !>  when  We  wish 
only  the  general  expression.  Hence,  3  :  %  wonld  express  aceit- 
rately  the  plane.  Namnann  writes  the  3  (ov  number  refening  to 
the  vertical  axis)  before  a  .P,  and  the  other  figm-e  after,  thus,  SjPf ; 
so  also  c»P« ;  coP,  (for  a>Pl,  the  nnit  being  inaplied) ;  SP,  (for  SPl, 
as  in  the  last) ;  and  generally  tnPn,  for  any  plane.  In  the  mono- 
metiic  system,  the  letter  0,  (initial  of  Octahedron),  is  adopted  in 
place  of  P.  The  letter  has  no  special  meaning,  and  tlie  expression 
is  as  exphcit  and  more  concise,  when  written. wltliont  it,  tlins,  3-f, 
istead  of  SPf;  3  instead  of  3P;  <»-■»,  instead  of  oopcc;  ■j'/mi, 
instead  of  mPn.  In  some  cas^,  however,  the  use  of  the  letter  is 
convenient,  and  especially  for  hemihedral  crystals. 

In  the  Triwstrie  system,  the  expre^ons  become  co :  Si,  corres- 
ponding to  OD  :  00  :  1 ;  3-a,  con'esponding  to  3  :  a  J  1 ;  W'-n  for  m  : 
1  :  B,  or  m-n,  for  m  :  «  :  1.  Naumaim  writes  mpn,  or  Tiipn.  It 
is  preferable  to  place  the  long  or  shoi^t  mark  over  the  fignre  refer- 
ring to  the  longer  or  sliorter,  respectively,  of  the  lateral  axes,  as 
mPn,  or  tnP^. 

In  tlie  MbnoeHnic  system,  mt :  1  :  n  becomes  m-^i,  (or  mPn)  y 
and  m  :  ™  :  1,  becomes  m-n{mPn)- 

The  symbol  for  a  plane  is  used  for  the  whole  fonn  whicli  tlie 
planes  of  a  kind  constitute.  Tims  the  general  symbol  for  a  plane 
of  the  regiilar  octahedi-on  {0  or  1)  is  used  to  designate  tlie  octalie- 
dron;  the  general  symbol  of  a  face  of  the  cube,  (c»(?co,  or  a>-co), 
indicates  the  cube  as  a  whole. 

Tlie  Z<me^  alluded  to  on  a  preceding  page,  are  well  exhibited 
through  these  symbols.  Thus,  if  we  write  I  for  any  nnmber  less 
than  a  unit,  and  m  and  n  for  any  numbers  gi'cater,  the  series  in 
tlie  dimehic  and  ti'imetric  systems  will  be  as  follows : 


Dimetric  8ystei)i 


Trimetric  S^Hein. 


I         l-n         l^ 


0 

d5         l-n  1  l-»         1-S 


In  the  table  for  the  d/mnetric  system,  the  column  1  is  a  series  of 
octahedrons  ending  below  in  a  square  prism ;  2,  different  series  of 
8-sided  pyramids,  m-?i,  one  for  each  possible  value  of  n-,  and  ending 
below  in  corresponding  S-sided  prisms;  3,  series  of  octahedrons  d:- 
agonal  to  tiiose  of  column  1,  and  eiiding  in  tlie  diagonal  prism. 
Tfie  basal  plane  0  is  the  upper  termination  of  each  series  or  zone. 

Tlie  table  includes  an  eighth  of  an  upper  half  of  the  crystal,  the 
same  planes  occuri'ing  in  eacli  of  the  eight  sections. 
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In  the  table  for  the  irhihet/ri-o  syetem,  eohuuii  1  is  the  zone  par- 
allel to  the  macTOdiagonal,  consisting  of  macrodom^,  and  ending 
below  in  the  vertical  plane ;  3,  the  tundamental  zone ;  5,  tlie  bra- 
chydiagonai  zone ;  2  and  4,  zones,  iiy^i,  either  side  of  tlie  tundamental 
zone.  The  table  inclndes  a  fourth  of  an  upper  half  of  a  crystal, 
the  same  being  repeated  in  each  fourth  ai"ound. 

The  monoclinic  system  ia  similarly  presented  in  the  following 
table: 


0      

i-ffl         l-n            I  l-n         t-^ 

-l-a>     -l-n         -1  -l-n       1-5= 

~l-^      -l-n         -I  -4-n       l-"^ 


Column  1  is  the  ortliodiagonal  zone,  or  series  pai'allel  to  the  or- 
thodiagoual ;  3,  the  fmidamental  series  of  oetaliedrons,  the  ratio  of 
tJie  lateral  axes  being  H  :  Ic,  and  containing  also  the  fandamental 
rhombic  prism ;  5,  the  clinodiagonal  aeries ;  2  and  4,  zones  between 
the  fimdamental  zone  and  tlie  oi-thodiagonal  series  on  one  side,  and 
the  diaodiagonal  on  the  other,  each  having  its  rhombic  prism.  The 
middle  horizonal  line  of  planes,  cd-qo,  cc-n,  co,  &c.,  is  a  series  of 
vertical  prisms ;  tlie  planes  above  it  ai-e  +,  those  below  are  — ,  ex- 
cepting m  the  5th  column,  in  which  those  above  and  below  ai'e 
alnie  as  they  ai-e  clinodom^,  (see  page  43).  The  table  comprises 
a  fourth  of  uie  ciystal,,  including  the  pai-ts  below  as  well  as  these 
above  the  middle  section. 

The  varioiis  secondary  planes  of  crystals  often  have  a  general  re- 
lation among  tliemselves,  which  is  woi-thy  of  more  study  than  it 
has  yet  received.  Under  Hiiraite,  figures  ai'e  given,  (taken,  with  a 
change  in  the  notation,  irom  a  paper  by  M.  Scacchi),  which  show  a 
remarkable  arithmetical  progi'eaeion  in  the  series  or  planes.  Thus 
in  one  zone,  there  are  the  octahedral  planes  ^,  ^,  |,  }j  j ;  in 
another  figure,  the  planes  ?,  f ,  f,  f ;  in  a  third,  tiie  senes,  ;^,  ^^j, 
Ai  B )  71  ^1  3 1  T  j  ^™-d  other  examples  of  similar  character  are  seen 
in  the  same  figm'es.  It  is  evident  that  the  planes  of  each  type  be- 
long together  m  one  sj'stem  and  have  a  mutual  dependence. 

In  ouier  species  similai-  series  may  be  observed,  although  they 
have  not  hithei-to  been  as  cleai'ly  made  out.     Among  the  concur- 
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rent  crystals  of  the  same  tocality,  maiiy  different  fomis  often  occui", 
which  are  due  to  a  simplification  merely  of  a  epeciflc  type,  by  a 
di-opping  of  one  and  another  plajie ;  and  snch  forms,  however  va- 
rions,  constitnte  therefore  hwt  one  system.  At  other  localities  there 
is  often  a  very  diffei'ent  series  of  plan^,  many  of  which  are  pe- 
culiar to  the  place,  or  ocenr  only  in  the  combination  there  ob- 
sei-ved.  The  miitual  dependence  of  tlie  planes  is  snch  that  they 
essentially  belong  togetli,er  as  much  as  the  different  pails  of  a  cnrve 
of  a  given  eqnation.  It  is  cnstomaiy  to  mention  the  known  com- 
binations of  fonns  of  a  species,  emnnerating  even  those  which  ai-e 
mere  simplifications  of  a  given  Ijjie,  and  giving  the  whole  eqnal 
importance.  The  distinction  of  tlie  vaiions  ibnns  of  each  species 
into  separate  typKt  of  dependent  series  reniains  to  he  studied  ont. 

Tiie  fact  that  the  axes  of  ciystals  have  specific  dimensions,  is  at 
the  basis  of  the  relation  by  multiples  nponwliich  the  aiTangement 
of  the  planes  depends.  In  tlie  monoineti-ie  system,  as  the  axes  ai'e 
equal,  tlie  positions  of  the  planes  are  independent  of  any  given 
leiigtli.  lima,  if  we  find  a  plane  on  an  edge  of  a  cube  inclined  to 
its  face  at  an  angle  of  153°  36',  as  lib  on  Fa,  {{.  142),  tiie  ratio  of 
Pb  to  Pa  (eqnivalent  to  tlie  ratio  of  the  axes 
of  tlie  plane  «J)  will  be  found  to  be  1  :  2,  m- 
dicating  that  the  plane  has  the  ratio  1  :  2 :  oo. 
In  the  triangle  jPS«,  the  angle  7'ffli=153o  26' 
—900^63°  26' ;  and  then  tlie  ratio  Pa  (=1) 
■.Pl::I2:t!aiG3°2&=l:2. 

But  ill  the  dimeti'ic  and  other  systems,  tlie 
inclinations  of  the  jilanes  afford  the  ratios  not 
simply  of  m  :  n,  aa  in  tlie  monometi-ie  system, 
bnt  of  'Jim  :.  «.J,  (or  iiia  :  n,  making  b=l),  etc., 
the  lengths  of  one  or  more  of  the  axes  being 
incinded  in  the  ratio.  In  deciding  upon  the 
planra  to  be  considered  those  of  the  fundamental  series,  in  a 
dimeti-ic  or  trimeti-ic  crystal,  and  pai-ticulaa-ly  upon  the  plane 
that  will  give  die  length  of  the  fimdaraental  vertical  axis,  or 
of  the  lateral  axes,  we  may  be,  at  times,  guided  by  an  octalie- 
dral  cleavage,  in  which  case  the  cleavage  plane  will  be  the  face 
1:1: 1, — or  1 : 1 :  oo.  In  the  ti-imeti-ic  system,  there  is  often  a  ver- 
tical cleavage,  parallel  to  the  faces  of  a  rhombic  pi-isni,  which 
rhombic  prism  would  he  therefore  the  fundamental  prism  oc  :  1 ;  1 ; 
and  when  tliat  is  the  case,  the  angle  of  tlie  prism  indicates  at 
once  tlie  ratio  of  the  lateral  axes.  If  this  angle,  for  example,  is 
100°,  we  have  tliis  angle  of  a  rhomb  to  determine  the  ratio  of 
the  diagonals,  (the  lateral  axes) ;  the  diagonals  divide  the  rhomb 
into  four  right  angled  tiiangles,  each  havinganglesof  S0°and40°; 
and  hence  uie  ratio  b  (=1)  :  o::B:  tan  50°,  which  gives  the  value 
oft,'. 
In  the  majority  of  cases,  for  one  or  more  of  the  axes,  some  plane 
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mnst  be  enipineally  assumed  to  be  tliat  based  on  the  ratio  of 
unity ;  and  in  deciding  upon  wliieli,  we  may  be  giiided  often  by 
finding  so:ne  plane  more  frequent  tlian  otbera  in  occiuTence ;  or  fay 
detecting  analogies  witli  some  otlier  species ;  or  by  the  desii'ablc- 
ness  of  having  such  a  plane  as  will  give  tlie  most  simple  expres- 
sions for  the  ratios  of  the  otlier  planes,  an  arbiti'ary  criterion  oftoii 
convenient,  rather  tiian  con-ect  "We  aii-ive  in  any  case,  at  a  ratio 
for  the  axes,  upon  wliich  the  whole  structureoftheciyatal  is  based, 
if,  for  example,  we  obtain  as  the  axial  ratios  of  « :  5,  for  a  series  of 
planes,  24  : 1, 1-3  : 1,  0'6  :  1,  it  matters  little  which  plane  is  as- 
sumed as  fimdamental.  If  the  first,  tlien  a=^-i,  J— 1 ;  and  tlien 
the  planes  will  be  in  order,  1 :1:  co,  ^:l:a>,  J:l:  »,  Eut  if  we  take 
tlie  second  as  the  fundamental  one,  (as  would  probably  be  done), 
then  ffl=l'2,  b=l,  and  the  ratios  for  the  planes  will  be  3  ;  1  :  c», 
1  : 1  :  CO,  |- :  1  :  GO.  Both  indicate  tlie  same  general  relation 
among  the  planes.  The  calculation  of  the  axes  in  such  a  case,  by 
iphme  tiigonometry,  would  be  similai-  to  that  above.  Tlie  inclinar 
tion  of  the  plane  on  the  base  of  a  crystal,  subtracted  fi-om  180°,  (or 
diminishedTby  90°),  gives  tiie  angles  of  the  tiiangle  Pia,  andttien 
worldng  the  triangle  by  the  eqtiation, /*«(=!) :  J.^li-.-.R  :  tan_P«:5, 
we  have,  as  the  residt,  a  ratio  like  one  of  the  above.  Pni'sningthB 
same  with  anotiiei'  plane  as  a  o,  another  ratio  will  be  obtained, 
whicli  is  some  multiple  of  the  first. 

In  the  tiimeti'ic  and  tricHnic  systems  eitlier  of  the  three  axes  may 
be  called  tlie  vertiocd,  and  autiiors  ai'e  not  aU  agreed  on  this  point 
with  regard  to  pai-tieular  minerals.  So  also  in  the  luonoclinic  sys- 
tem, whei'e  there  is  no  cleavage  to  detei'inine  the  plane  0/',  or  that 
of  the  lateral  axes,  this  plane  must  be  assumed  from  analogy  or  ar- 
bitrarily as  the  case  may  be.  Still,  in  comparing  tlie  aiiglo  of 
different  specie,  it  is  necessaiy  to  ascertain,  by  some  facts  or  analo- 
gies, which  ai"e  actually  the  hJnnoloffiyns  axes,  as  only  such  ai'e  pi"op- 
ei'ly  related. 

It  is  convenient  to  remember  tliat  when  liPQ  is  a  right  angle, 
the  sum  of  the  angles  lica,  Qac,  ie  270°;  or  vmateverthe  tmgle, 
IiPQ,Jica.+Qac=lSO°+JiFQ.  Ifi?P§islO0<',tlicni?c»+§fflt! 
=280°.  Anotlier  elementaiy  fact  in  geometiy  of  fi'equent  use  in 
crystallography  is,  that  the  sum  of  the  two  angles  cPa  and  caP  of 
the  triangle  cPa,  equals  the  external  angle  Pea.  So  that  Pea 
being  known,  Pae  is  found  by  subtracting  (tPe,  tiie  angle  of  the 
edge,  from  Pea. 

Plane  and  spherical  trigonometiy  may  be  used  also  for  deter- 
mining the  axes  from  aiw  given  planes,  and  for  ascertaining  the 
angles  from  the  axes.  But  tlie  calculations  by  means  of  equations 
derived  from  analytical  geometi-y  ai-e  the  most  complete,  and  moat 
general  in  their  application ;  and  to  these  we  now  proceed,  pre- 
senting more  in  detail  many  points  "barely  glanced  at  in  the  pre- 
ceding pages. 
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T.  OETliOMETKTG  SYSTEMS/'" 

I,    GENERAL  FORMULAS. 
1.  Inclinations  iKtwaeih -planus  tf  different  forms^  or  vynlikeplm 

1.  The  paranietei'S  of  aiiy  plane  have  been  stated  to  be  an 
■eseion  of  the  position  of  this  plane  with  reference  to  the  a; 

_-iiiB,  in  f.  40,  the  parametera  of  a  plane  j1_5C,  wq  AO,  BO. 
CO,  or  a;h  :  c,  AA\  BB',  00  being  three  rectangulai'  axes, 
eadi  bisected  at  0.  The  plane  ABO  is  aitnilar  in  its  parametera, 
except  that  the  axis  G'O  is  on  tlie  opposite  side  of  O.  Hence  the 
ratio  is  a  :  h:-—a. 

For  a  liJiC  reason,  the  iiarainetei-s  ofAOB' 

AB'O 

A'BC 

A'BO 

A'CB' 

A'B'G 

In  the  oiiiploynient  of  general  tbniinlas,  and  snbstituting  tlie 
values  of  the  paraiuGtoi"s  in  the  equations,  tlie  signs  should  be 
carefidly  regarded.  In  most  cases  that  come  up  for  calculation, 
tlie  planes  are  in  the  same  octant  and  are  then  of  the  same  signs. 

2.  Kepresenting  the  paranietere  of  any  plane  hy  a:h:  c,  and 
also  of  any  other  plane  by  a!  -.V  :  d,  and  placing  iVfor  tlie  supple- 
ment of  tneir  mutual  uiclination, 

Cos  17= 


e   a 

—b 

—c. 

a 

—h 

c. 

— o 

b 

G. 

— a 

h 

(!. 

■ — a 

-^-h 

. c 

— a 

-^ 

G. 

a'+bb'i< 


In  using  this  equation,  the  actual  valnra  of  the  pai'ameters  ai-e 
to  be  substituted  for  the  lettei-s.  For  the  planes  «i-n,  m'-n',  in  the 
same  octant,  in  which  the  pai'ameters  would  be  ma  :  i  :  n/i,  and 
m'a  \  h  :  n'c, 

ma,  h,  nc  are  substituted  severally  for  a,  &,  g. 

m'a,  1),  n'c  "  "  "   a',  h',  g'. 

3.  Eqtuiiions  for  detenmninff  tJie  Pwrmrheters  of  planes  hy  thmr 
int&rsedMns. 

3.  When  in  a  zone  of  planes,  a  plane  'm":n"  :  r"  makes  parallel 
intersections  between  two  planes  m'  •.n':¥  and  m-.n'.r,  the  re- 
lation of  m.,  n,  r,  for  either  one  of  thi^e  plan^  may  be  ascertained, 
if  dieir  values  for  the  other  two  planes  ai-e  known,  by  means  of  the 
etpiation 

iii'y  elaborate 
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la  using  the  equation,  the  values  of  m  and  n,  (or  m^  n,  r),  in  two 
of  the  planes,  are  to  he  substituted  for  the  lettei-s,  (not  neglecting 
to  note  tlie  aigna  as  above  explained,  when  tlie  planes  belong  to 
different  octants),  and  the  equation  then  reduced.  lir,r',r",  each 
equals  1,  the  equation  becomes  for  the  planes  m-n,  m"-n.",  m'-ii-'i — 

This  equation  is  simplified  for  other  forms  in  the  following  ta- 
ble :  the  plane  of  which  the  relation  for  m"  and  n"  is  required,  is 
supposed  to  make  pai-allel  intersections  between  a  plane  mentioned 
on  the  margin  of  the  table  and  another  over  the  column  of  formulas. 
For  the  lii-st  of  the  equations,  tlie  simplification  consists  in  substi- 
tuting m'  for  the  n'  in  tlie  general  equation,  since  m'-m'  is  sub- 
stituted for  m'-n' ;  in  the  third,  1  is  substituted  for  «.'/  in  the 
fourth  CO  for  n\  and  so  on,  the  equation  beuig  reduced  after  the 
substitution.  Several  of  tiiese  equations  ai-e  deducible  from  the 
explanations  on  pages  53  to  56. 

Wlien  00  entere  into  the  equation,  on  reducing  it,  all  the  terms 
not  containing  ot>  as  a  coefiieient  are  expunged,  a  result  that  follows 
necessarily,  from  dividing  the  whole  equation  by  infinity ;  and  if 
00*  occurs,  all  but  the  tenns  containing  co*  are  for  alike  reason 
di'opped. 

a.  Form  m-ra. 

m'.  («.'-!)  3.  m"»."(m'..-ni>f,n"(™-n*')n+«"(«-l)m'.*'-:a 

m'-os  4.  m"  (m-~m')  n-j-n."  (m'—m")  m=t). 

zD-n',  (in'=  0=)  6.  m"  («"—«')  «-f-n"  (m'— »)  )ic^. 

00-2  6.  m"  (2— ii")  n— »"  (2— >()  »n=rfl. 

1.  m"(n"-l)«-?,"  |«-1)H,=0. 


(bifflnl  plane) 

h.  TDrm,  in  which  «,— m. 

a.  m."  («"—«')  +n'-  (»'— i-i)  —0. 
4.  m"  («"—!>-.."  (w-1)  =0, 

0.  >n"=n",  m"y^n. 

c.  m.-%  in  wliicli  n— 2. 

-!)-«' 

h 

2.  2m"  (oi— m')  -|-»"  {m'— ih")  w=M). 
8.  2m"  (»"—«')  -»"  i2— «')  J»r=i). 

"'"'"0 

4.  ,"  (!.."-,»)- 
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(i.  ?ff.,  iu  wliich  ii-:=l. 

r 

1.  m"  (iw— ni')  -1-™"  (m'— m">ii=ril. 

2.  ,«"{»"_»') +«"(»'-l)„,=0. 
R.  an"— «"  (in"+«()=n, 

4.  «."=!,  m">iH. 

C.  "^=(11. 

e.  m,-oo,  in  which  ■n='Xi. 

Z'"' 

1.  »"(m"^.0-"''V=n. 

/.    co-«,,  in  which  m=  co. 

1 

1,  m"  («•'-«)+«"  {«-i)=o. 

^.  l*^^'  (in  the  Monomctiic  System.) 

2 

,p"n"  (,„'„+,„,>')-,«':  (,«+™')  „«H-«."  («'-,,)  «™:.^, 

{iii'i 

,„">,■'  {,.>■„.+>;>)  ^,.,"  (,.+,»')  „-«"  («^1)  ,«,„'=0. 

0) 

)«"»■'  (m+")  -"'"  ('"+!)  "-""  0'  -1)  '"^ri. 

(m-)fl) 

('"'-'"') 

2m"«"_„"  („,+™')-|-„/'  („/-,„)-f). 

(™:i 

,«"«■■  (,„■+!)+,»"  («,+«,')-«"  (,«-l)  ^<'.-^l 

*i) 

2,»"«"-«."(™+1)-»"0«-l)=0. 

3.   Om-ernl  Telatmi  of  Planes  of  OHItOTnetnc  fonn«, -in  th£  mnnf 
verUefd  sort's. 

i.  The  angles  between  the  planes  of  any  vertical  zone,  {m-n,m  or 
mrt/i),  and  the  hasal  plane  (0)  of  tlie  tjpe-pi-ism  being  given,  snb- 
ti-act  each  from  180° ;  then  tlie  tangente  of  tlie  resultant  angles 
will  vaiy  as  the  values  of )«-  in  the  zone.  That  is,  calling  this  an- 
gle for  ??i-?i,  -Z,  and  for  m'-n  ia  the  saine  zone,  T,  then — 

Tan  J:  tan  I'=m  :  m' ;  or  if  «i=l,  tan  I'=m'  tan  /. 

The  law  holds  fot  the  h&mgmial  system,  as  well  as  the  jnono- 
metric,  dbnetric,  and  teimetiie.  . 

Either  face  of  the  fcype-prisin  in  tlie  rectaiigiilai"  8yate]ns,  maybe 
tjiken  as  the  basal ;  and  the  planes  of  the  zones  which  in  this  new 
position  become  vertical,  (or  their  intersections  horizontal),  liave 
essentially  the  same  relation.  In  tliis  ease,  tlie  angle /is  tlie  in- 
clination on  the  iKsnmed  base,  and  m.  is  the  coefficient  of  the  axis 
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tt'liicli  axin  becomes  foi'  the  time  the 


JI,  MOKOMETRIC  SYSTEM. 

1.  Inc^Miaiiotis  hetwe&n  ^Ki/nes  of  Mffereiiifonnn* 

5.  In  the  raonoraeti-ic  Bystem,  since  tlie  axes  are  equal, 
(«— 6=0=1),  tile  vahies  of  m.,  n,  in  equations,  slanii  for  the  fixes. 
■m-n.  is  a  general  ex^iression  for  liolohedral  ]}laiies  or  forms ;   ^^' 

ibr  inchned  hemihedrons,   (as   in   f.    53  t<i  66),  1^^  for  parallel 
hemihedrons,  (as  f.  67  to  75). 

6.  Tlie  general  equation  for  the  mutual  inclination  of  two  jjlanes 
m.-n,  mi,'-?!.',  is 


Cos  Q= 


-VK  {«'+!)+"')  V('n"  («"+i)4 


■") 


7.  Tlie  following  table  contains  this  equation  simplified  for  par- 
ticular cases : 

M=v,n^  ("'+1)  4-"',  and  (next  page)  J/'^v,^" (^/a+Tf+S^s 


i            «.-» 

1 

m-ii'                            m'-vx' 

;                  im, 

'"■(»+!)+" 

m  (m'«+l)  > 

JfV(™"-l-2) 

'"""    v,<.+i 

vav(»'-i-i) 

V(,l'+1)   t™'>+i) 

The  angle  between  m-n  and  co-j),'  is  obtained  by  means  of  the 
equation  opposite  m.-n.  and  under  <x-n' ;  and  by  making  »'=!,  this 
becomes  tJie  expression  for  m.-9).  onoo,  or  the  face  of  the  dodecabe- 
ilran. 

From  this  table,  tlie  inclinations  of  any  fonn  on  a  face  of  the 
cube,  octahedron,  or  dodecahedi'on,  may  be  calculated. 

8.  For  iiuiHiied  h^wlTied/Fww,  when  me  planes  are  botli  phut  or 
both  iitdnuK,  tlie  fonnnla  ia  tlie  same  as  for  hololiedral  forms ;  but 
when  one  is  plus  and  tlie  otlier  minus,  the  fonnnla  becomes  for 
(m-«)^„       (m'-»') 


Cos  (J^- 


*  Besides  the  logarithaiB  usually  given  in  published  tablra,  tlie  following  are 
required  in  using  the  formulas  beyoncL  Log.  V3=0-2385GnC  :  log.  V)r^B''Jfil4394  ; 
log.  V2=O-lS0B15fl ;  log.  ^^=9  ■8494850. 
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,-^ora  tetraliedal  face, 
Cos  (g^_'"(«+i)^ 


9.  Ill  parallel  hemihedrmis,  fov  planes  of  like  signs,  tiie  fovinnla 
is  tile  same  as  for  holohedral  foriiis ;  for  analogona  plaiiOM  of  unlike 


Cos  (?  =  — - 


MM' 
For  [!:^]oii— l^-!i^5  Cos  Q 


MV{n"+\) 

For  [^  on  —  fel'-'-]  Cos  Q  -  — ™'-_-- 

2-  Inclinaiims  iehvem  planes  of  t/te  sameforvi. 

10.  For  m-7i,  using  the  letters!  ^^(7 for  the  edgeson  wliicli  they 
are  placed  in  figure  51,  and  iV"  for  m^if-i-m^+^i", 

Cos  ^:^-'""<'""+^)  Cos  _S-^"^iI^i'- 

Cos  6'=  —  — jf— 

For  a;-«,  (f.  34),      Coii  ^=  — ^^         Cos  (7=  —  ^-|J^ 

Tan  iC'=^iJ 
For  WMH,,  (f.  39),       Cos   _B=—-^        Cos   C--— ~;ti 

Tan  ^_e-=vw'-hi 
Form,  (f.  49),  Cos   ^.-— '|±g       Cos   -&=■— 5^ 

Tan  ^Il-r,m'2 

11.  In  ■mdined  he^mkedrojis,  as  *'"—',  f.  65,  A'  and   6",  are  de- 
determined  hj  the  same  formulas  as  ahove. 

13.  In  pantUel  hmnihed/rons,  ss  E!^l,  f.  74,  _fi"  is  determined 
by  tlie  same  formnla  as  above. 
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For  Qo-n,  as  in  figure  69, 


Cofl  C"-.- 


3.  Determinat/lon,  of  ra  and'  ii  by  mspection. 

13.  The  following  tatle  gives  data  tor  detei-mining  the  parame- 
tei-6  of  planes  in  monoraetric  ci'vstals  by  inspection.  The  ni«t  line 
would  read,  if  wiitteii  out  in  fnll,  m-n  has  edge  A  truncated  by 
oi'-OT'whenOT'=  ^  and  if  «i^=4-3,  then  ot'=^^^  =  1^=1 


for  the  rest  of  the  table.* 
».  i:t--i,   {{.  31).  !.  Ede«  A  ti 


it«d  by  m 


Edga  C  truiiontad  l>y  m',  tn'=^    \^^  I 

Edge  B  tnmeated  by  ■»-«',  ii'=" 
Solid  angle  a  truno«ted  by  I'houihic  pIhiip  -a,  (f.  Sa),  "  =  -3^. 

Solid  Bngle  4  triincftt.ed  by  1,  11^=  --- 

I,  (f.  89).  S-A.  a  repl.  by  4  jil.,  I-E.  parallel  to  Bymmetri-  .   ,__^ 

liai  diagonal  nf  fftiit,  ' '      m--{-h' 

a.  Edge  C  tmnuated  by  rii',  ju'r^'-^^ 

3.  9-A.  a  repl.  by  2  pi.  m',  itiiil.  011  edge  C,  1-R.  par,  to 

edge  B  of  wi-iit,  iiC^^n 

4.  Edge  B  td-UQcated  by  tn-n'  n'=im 

6.  S-A.  a  papl.  by  a  pi.  "-n',  inul.  on  edge  B ;  I-S.  of 

opposite  pi.  with  the  snme  fime  of  m^m  pai'allal, 

(f4B),  n'=im 

e.  S-A-  c  repl.  by  4  pL  »-»',  inul.  on  B;  I-E.  pai'.  to  C,  !i'=j".-f-l 

7.  a.A,  a  tmiiunted  by  00 ;  I-E.  of  opposite  pi.  with 

saniB  fiiue  of  ns-m.  parallel ;  t  43, 14,  pknta  I,  111=1 


3.  Edge  A  tiimtated  by  vt'-m',  m'—'^—— 

i,  H-&.  c  ]'epl.  by  4  rbo.  pi.  ia'-»i',  inci.  on  A  of  m,  m':=m 

6.  S-A.  e  repl.  fey  4  rbc.  pi.  to-!!'  inul.  on  B,  f=- — 

*  The  following  abbreviations  are  used  in  this  and  aimilnr  tablos:  Tnim:.  trnn- 
.tated;  Jiepl.,  ropliioed;  Sm.,  beveled;  A.,  ungie;  8-A.,  solid  angle;  £!.,  edge; 
IS.,  edge  of  intersection  of  two  plmies ;  -Par.,  parallel;  jPi.,  planes;  /«;.,  inoliaed ; 
Jibe,  rhombic;  Jhlii.,  tenoinnl. 
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6,  S-A  u  repl.  by  i  pi.   o^-j.'  inul.   on  B;  1-E.  wiHi  .-, 

face  of  111  pa!',  to  edge  A, 
t.  Edge  B  ttuiiuated  by  m. 

d.  «.«.   (f.  33,  Si).  I.  S-A.  i  cepL  by  6  pi.  »['-«';  I-E.  of  pi. 

inoL  on  Sftine  faue  of  cn-ii  pm-aUel, 
3.  Edge  A  trimonted  by  m'-m',  incl.  on  edge  A, 
S.  S-i  6  i'epL  by  3  rbc.  pL  m'-in.',  ind.  on  aSgee  A, 

e.  »      (t  14).  1.  Edgoe  bevelled  by  m'-n'. 

3.  Edge  tcuiWMited  by  ot'-?«',  (f.  iS), 

3.  Obtase  S-A.  repl.by  3  pi.  tii',  in«l.  on  fallen  of  =0. 
£     I.       (f.  11).  1.  S-A.  repL  by  8  plftnaa  i«'-«'. 

3.  S-A,  repl.  by  4  pL  m'-jn.',  inuL  on  fiwMis  of  1,  {f.  41). 
g.  a>-m.  (f.  1).  1.  S-A.  i'apL,by6pL!n.'-7i',  {f.  50). 

2.  S-A.  repl,  by  3  pi.  m'-m',  incl.  on  0,  (f.  87). 

3,  3-A-  repl.  by  3  pi.  m'.inel.  011  edge,  (f.  41). 

h.  ^^'  (f.  59).  1.  Edge  C  trnnc.  by  -i~-  (f.  W),         '"'— ^ 

3.  Auiite  S-A.  by  6  ill.  so-ii';  1-E,  par  to  orfge. 

C,  (£  63),  H-=^,.+ 

S,  Aonto  B-A.  I'opl.  by  B  rhv.  pi.   « ;  IE.  of 

two  pkiies  oiirai;eof !— -lpiiiTillel,(f.  H'i).    ih^^2 

4.  Edge  B'  tiilne,  by  m 


6,  Obtuse  8-A,  tmuu,  by  -1-^  (f  (il). 


.-.by 


_1L) 


■i  (f.  74).  i.  Edge  B"  beveled  by  — 5— " 

2.  Edge  A"  beveled  by  do. 

3.  Edy«  B"  tr,m..  by  i^ 


i.  Edge  A"  Irunc.  by  —  '-    „..J 

5,  Evige  A"  beveled  by  m'-ni', 

6.  Edge  C"  repl.  by  ,it'-,;>\ 

J  (f  6U),  i.  IneqiulaWcfll  S-A.  c"  by  pi.  — '"- 

Inul.  on  E^ge  A" ;  I-E  par.  to  trana 
diagounl, 
i.  Equilnt.  S-A.  tvune.  by  1  (£  'Jl,  'J'i). 


4.  Determmation  of  m  tswt^  u  ^^  caloidaUov,. 
14.  In  the  tbllowing  ibniiuias, 

"=half  the  inclination  of  £1  <ja  Ji  over  angle  0,  {iig,  51), 
S=half  the  inclination  of  H  im  B  over  anirle  a. 
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&'=-ih&  inclination  of  Con  the  horizonal  basal  section. 

«"the  inclination  of  G  on  the  diagonal  connecting  S-A.  h  and 

ite  opposite.    Tans—  — ^Xj""- 

1.  In  ni.n, 

a.  CoBv=""'^-'^y^+"'"^^;  *i-itan«;  m=tan  iS  ein  v. 
Bin  -Jif 

5.  Cos  -.~i^lM±l°l^-  a'=144=44'— e;  tanS-sinS'tan  AC; 
w-^tan  (135°— 6);  ';*^)=::tan  &■  v2. 


From  ff(angle  between  face  uf  cube  and  the  i'orm  m^ii)  and  A., 
B,  01-  C, 

am  V— -—■ -^ ;  )i,  tan  v;  m— tan  ^-ORnn'-    ~;;""~""';;;;rj^' 

,      uot  H  ,        , 

sm  A= ;  iib—n  tan  A. 

Fi'om  0  (angle  between  tace  of  octidiedron  and  ibrin  m-ii)  and 
A  or  B, 

CosM— 33oi6')^4^^;  cot/3=^^;    -^;^|;,^; 

Cob ^-'-^^^5^^ ;  "=tan  (45"H-.i5) ;  /;t_ tan ^.5 sin (45"+^). 
3.  In  iiMfi, 

Cos  "—cot  g^/  wi=tanii;  ^A~'.)i)°. 

CoS6-=cos4CVj;  5'=1440  4t'— e;  m+l-tan  6V^. 
AIbo,  )ft=cotifV3;  j«=tan  (<9+35°16')  V2. 

3.  In  jft, 

m^\m.^BV^.        ^C=!)0° 

Cos  £=2  cos  \A^h  ;  5'=144°  44—^;  wi-tai.  5Vf 

Cot  ^=aiu  /(,  and  ^/t^^tan  A.         w-— tan  (0+54"  44')vf 

4,  In  co-?i, 

Cos  v=::cus  |J.va ;  w^tan  v^tan  (ISS'^ — ^C). 

«.=  cot  .S".         Cos  CV-l^^cos  5j  and  n=^tan  (i+45°)- 
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15.  The  following  ai-e  angles  of  many  of  the  known  monomet- 
ric  fonns.  A,  S,  0,  stand  tor  the  angfe  named  A,  B,  0,  (or,  in 
some  cases,  2  j4,  3  .S,  3  G) ;  H,  O,  ai'e  the  inclinations  of  the  fonns 
on  the  face  of  a  cube  (hesAedron)  or  octahedron. 


I.— 

H<..1X)HK11RAI. 

FORMS. 

A. 

B. 

/\ 

H. 

0-, 

^-»(f.  1) 

90 

12fi  16 

1  (f.  11) 

100  28 

125  16 

«.  if.  H) 

135 

144  44 

167  ly 

141  20 

144  15 

Perofskite. 

rj,  i 

'129  +7 
,133  49 

163  44 

US     8 

143  66 

Diamond,  Parofekite- 

"■■1 

157  23 

146  19 

143  11 

Di  anion  d,Perolskite,  Blende. 

c^-3(f  31) 

143     8 

153  26 

140  16 

KlHor,  Snlt,  Garnet,  Magne- 
tite, Red  Copper.  Gold. 
Percy  lite.  Copper,  Silver. 

^-l(f,  Mi) 

,148  33 

133  36 

158  12 

138  38 

FliioL-,  Copper, 

161  34 

136  54 

Fluor,  Gray  Copper,  .Aiiinl- 

gam. 

118     4 

165  58 

134  36 

Silver. 

^-a 

IH  H 

112  37 

168  41 

132  48 

Red  Copper  Ore. 

II  (t.., 

121   53 

160  lo 

136  85 

168  41 

Galena. 

146  27 

144  44 

160  82 

time,     Sodnlite.    Leuoite. 

Pyi-o«hlore,   Pyrites, 

Franklinite,  Dnfronoyaite; 

\ 

Amalgam. 

135  48 

110  38 

147  15 

157  25 

PoroMite,  Gaienn. 

a-s(f.  40) 

144  54 

129  31 

154  36 

160  30 

i-odilore,  Pyrites,  Magne- 

tite. G»lenu,  Gold,  Silver. 

i 

162  39i 

ViO  31 

U5  15 

169  49 

Gwnet. 

2  (f.  i9) 

■1B3  44 

141    :i-i 

109  28 

164  12 

Diamond,  Fluor,  Spinel. 
Fi-auMinite,       PorofaMt*, 

Magnetite,  Cube  Ore.  Py- 

rites, Haiierite.  Rod  Cup- 

per,  Amalgnni,  SknttevB- 

dite.  Galena. 

3 

142  8 

153  m 

103  16 

168 

Fluor,  Red  Copper  Ore,  Ga 

s-l  (f.fi) 

158  13 

14!) 

158  13 

148  18 

157  47 

Diiimond,    Garnet,    Magne- 

tite, Red  Coppar,   Amal- 

gam. 

4-2 

1B3  15 

164  471 

144     3 

160  48 

151  52 

Fluor,  Gold. 

?-! 

!i6a  ao 

160  32 

153  3D 

147  41 

161  36 

Magnetite. 

158  47 

165    a 

136  47 

156  42 

146  46 

Fluor. 

y-v 

loe  57 

lea  7 

UO     9 

152    4 

151  47 

Flnor. 
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J'T 

AME    ANGLES 

50  ]4 
48  11 
46  31)i 
82  15 
81   26 

IIT     2 
118     4 

T9  31i 

85  37 

86  59 
78  38 
84  iO 

i8(j  56 
;8o  61) 

56  15 
54  21^ 

3C  48i 
19  48 

1, 

MllIiCD 

KAL   FOEMS. 

1.    Tetmlitdrnl 

1  (f.   66,  6C) 

I 

■1  {f.  GO) 


2,  Pyritohedral. 
»-2<f,    69) 


§(f-'^4) 


136  52 
143  8 
161   66 


lenje,  Tenuantite,  Gray  Copper,  Bova- 


Teiiiiiiiitite. 

Botacitp,  TennniitLte,  Gray  Copper  Bia- 

itiulh  B]oii>]». 
Qfay  Copper, 


Pji-itea,  Coboltine,  Revatltuffite. 
Pyritea,  HaiVivitp, 
Coljaltine. 

Pyrites,  Hauei'ite,  Cobalt  iae. 

Pyrites. 

Pyrites. 


III.  DIMETRTC  SYSTEM. 

8.  TnoHnatM/n  hebween pkmes  of  d/lfferentformn. 

16.  Ill  the  dimeii'ic  system,  for  the  inclination  of  vn-n  on  m'-n', 
ill  wliicli  {(IS  the  axes  J,  c,  are  equal,  and  may  be  taken  each  as  1) 

a:7>:  0  ^  respeetiveiy  m«  :  n  :  1, 
a':l) :  c  ~-  "  m'a:n' :  1, 
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/-I      y^/.l      ■      T      ,•  1  :i  mm' a'(mi.'-\-l)A-nn' 

Cos  ^(fJte  meluiation  80iig]it)= — ^,„i.rt./,,iij.f)xl!.)-\>/„,^a'^„«Xi)jrvJ) 

17.  By  sitbstitiitiiig  1,  co,  or  0,  for  ?n-  or  »  in  difterent  fonns,  we 
have  the  following  more  simple  fonnulas  for  certain  cases.  In  t]ie 
tahle,  J/=V[m=ffl^(m2+l}  -]-n,2]. 


0         1 

"    "   «-«' 

,H/o. 

™""            M         1          ~M' 

.,      1            1            1             ""f                         ™a(^i'+I) 

,™„'«'+i 

|l/(2mV+l)]    V(2™V'+1)    v(amV+l}v(«'+'l) 

V(2m'a"+l)v()n''a'+l) 

„„  „  j           1           1            )na                         n>N.'n 

,«,«'«-+i 

1  V'(m'«''+l)|V(i»V+l)t/2 

VOnV+l^ni/Cfl'+l) 

II                    H 

"■"1                  I      V{«'+1), 

vK+iM^^+i) 

18.  The  inclination  of  to-w.  on  0  (or  basal  plane)  will  be  ob- 
tained by   making  cos  ^=^^:  soin  other  eases. 

2.  fn^dinaHon^  heiAOe&n  planes  of  the  naine  fo^'m . 

19.  In  the  dimetvic  system,  the  tbi-msm^-Ti  are  double  8-sided  pyra- 
mids, (f  89) ;  m,  and  ■m-f-o  are  octahedrons,  like  f.  13  and  84 ; 
<»-)!  are  8-siaed  prisma,  (f  79) ;  'y>  and  co-^  ai'e  4-sided  pn'sms, 
(f.  77  and  2). 

JPor  X,  J\  Z,  in  in-n,  (see  f.  89,  in  which  tlie  edge  Xis  tltat 
connecting  the  vertical  axis  and  a  lateral  axis), 


Cos  \X= 


Tan  JX^'^^^) 
Tan  hZ- 


™«V(«"-|-1) 


Cos  J^-;^ 
20.  Tlie  formnlas  become  for 

,  ;         Till!  P'-r^'^'"''"'ti'  ir-^ao"  Tiiii  iZ=^«(aV2. 


Tan  iF— 


«+l 


21.  Putting  7"  tor  the  angle  of  inclination  of  two  planes  of  in-ii, 
)ver  the  axial  angle   of  the  base,  (-P  on  P",  t  89),  and    U  for 
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the   inclination   of  twii  pianos  over  tlie   next  basal    iuiiflc,   {F" 
onP"),  '  "       ' 

"""'  Tan  i,fl—  '""("-H) 


3.  DetefmmatWTt  of  m  and  n  hp  mspeciifm. 

32.  Under  this  head,  it  should  be  noted,  tliat  ^jlanes  witli  Jiori- 
zontal  intereections  (the  lateral  axes-  being  in  a  horizontal  plane) 
have  «— jt'. 

That  planes  truncating  or  heveling  the  terminal  edges  of  any 
form  m'P,  or  the  edge  X  of  any  m'Pn',  have  m=m'. 

We  again  refer  to  the  general  laws  nn  pages  53  to  56,  which 
include  many  of  the  particular  equations  below. 

The  following  table  reads  in  the  same  manner  as  that  under  the 
monometric  system ;  the  first  line,  for  example,  is,  m^,  has  its 
edge  J^trnncated  by  the  plane  m',  when  «?■'— ■^-^j — ' 


(f  89).  1.  Edge  rtrunoftted  by  plane  m-,  when 
2.  Tevm  A,  vepl.  by  i  rbe.  pL  m',  inol.  on  edge  Y, 

2ji 

S.  Baaal  A.  at  Frepl.  by  2  pi.  m%  iiicl.  on  Y;  IE.  pai-, 

toX,(f.80),      ^      '     ''        ' 
i.  Edge  X  trune,  by  m'- ». 

m-—«i 

5.  Term-A.  repl  by  4  I'bc.  pi.  m'- «,  iiicl.  on  A'. 

.y-^'i"-!) 

6.  Baaal  A,  at  -V  vopl  by  a  pi.  m'-  oj,  inel,  on  X.  I-E.  piir 

■ _™  ("+1) 

7.  Basal  edge  truiie.  by  =-«.',  n' 

{f.  62).  1.  Term,  edge  bav.  by  m'-ii',  {f,  9(h).  m 

a.  Basal  A.  repl  by4pl.  ra'-n',  I-E.  pur.  to  term,  edgea,  ™ 

S,  Term,  edge  truno.  by  m'-  oe,  (f.  8S),  m 
4.  Baaal  A.  repl.  by  2  pi.  m'- »,  incl.  on  Term.  E..  I-E.  of 

two  pi.  with  same  face  of  m  parallel,  (f.  86),  ui 

1.  Term.  E.  bev.  by  m'-rt',  (aim.  to  f.  90>  ™ 

2.  Basal  A.  rep.  by  3  pi.  m'  inol.  on  Tevm-E. ;  I-E.  of  E 

pi.  with  same  face  of  m-  co  par.  (aim.  to  f.  B6).  w 

3.  Term-E.  tmne.  by  m'P,  (f.  86>  n 

4.  Basai  E.  bav.,  or  Term-A.  repL  by  4  pi.  m'-m  witli 

horizontal  interseetions. 

(f.  91,  92).  1.  Middle  edges  bev.  by  ±  ('"'"')  '! 

a.   Angle?  rep,  by  o  pL  — '-^'  I-E.  par.  to  middle  edgea,  i 
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4.  AnglearepLbjM. 

5.  Middle  edges  trniicnted  by  oj-2,  (f.  94). 

4.  Dd&nnmaUon  of  m  cmd  n  ly  OalculaMon. 

.  Let  v'=  the  inclination  of  X  on  Taase  of  pyramid  rrv-n. 

V  =  half  the  angle  of'tlie  base  wliicli  edge  jl^  meets. 
«=    «  «  "       «       "     r    " 

,)  =i».     Tan  S  (angle  i  Fof  a-»)=^ 
Ta„».=Ml) 


Tanv 

'  (angle  ^X  of  oo-ji^ 

Tan> 

''=77i«. 

a.  In 

.  wm, 

Cos  iX            1 

Sia^Z      V-('t'+l) 

Cos^F_           - 

siir5z~  ^^^  "■ 

Cob  12                  ., 

Cob  i7v2             ^ 

Tan  (J+45°)  -n. 


CoBiX  ■ 

atiiig  the  incHnation  of  m^i  on  face  of  the  fundamental 
prism  (co )  by  p  ;  anil  on  that  of  the  diagonal  prism  (co  -  oo)  by  q, 
we  have 

fi+l      cos  p  1/2  cot  o  „         i  ioi  Q 

-^~=—£- —  01'  - — ^--^^am  p,  and  ina=  -t-^ 

n  COB?  n  '  aiiiS 

n=iM\  V  )««=tan  ^Z  sin  v. 

"'^n  cof.  ^.,V    «M.=tan  v'. 


Sinv  = 

^ 

«.+!  =  ; 

ET 

H— 1      o' 

Sr 

I. 

In 

WrW, 

CosV= 

--7i  cot  ^X 

Cosv  = 

=«  cot  ^Z. 

m  =  tanJTx  cot  i?*,  T-,  (and  in  the  following  cases,  TJ'  and  Z% 
being  the  coiTesponding  angle  of  tlie  fimdamental  octahedron,  1. 

c.  In  m-^, 

Cos  ^'^icot  ^ 3V2.  2  m— 1  ^-  tan  -JVf. 
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Cos  S=aVi  cot  iZ.  ^-£^-^  tan  (5+45°). 

d.   Ill  m, 


?na=  cot  s. 
ma  tan  ^Zv^. 


nm=  tail  ^2. 


(JOS  e—  cot  -^JT. 

_t.»n-iZ. 

COS  e  =  COS  I  rV2. 


/   In  <^-n,  n=ta.n  iX.  '{_.i=^'^^- 

The  angles  of  the  different  vertical  prisms,  in  the  dimetric  sys- 
tem, are  Sie  same  as  those  of  the  forms  oo-n  m  the  monometnc 
system,  as  given  on  page  70— {forms  co^  to  co-5). 

IV,  TllIMETRIC  SYSTEM. 
1.  Inclmatiom  Ictwo&n.  plcmea  of  digercnt  fm-iiis. 
24'  In  the  trvmeta-ic  sj-stem  the  forms  mPn  are  octahedrons ; 
that  is,  for  any  pai-ticnlar  plane  mPn  on  a  crystal  there  will  be 
eight  in  all,  and  these  extended,  prodnee  an  octahedron  like  t.  Id. 
TTie  uiclination  of  a  plane  mPn,  on  anotlier  rra'Pn',  may  be  as- 
certained by  means  of  the  general  formula,  p.  62,  by  substituting 
(6  being  the  longer  lateral  axis)  when  the  forms  are 
in-n  and  m'V,        ma^  ^  .  ^o^  ">  \ 

■m'n,  n%  c       for  a',  o ,  &. 

inrn  and  m'-^,        rna  no      for  a        c. 

m'a,  h,    n'c    for  a\  o\  c . 

inrn  and  m'-7i  ■>"^         '"'"      f'^''  **    ,    "■ 

m'a,  n'b  e        ior  a',  t-',  c . 

25.  a.  For  »ft-^  on  J/i'-5) ,  having  the  parameters  «  :  S  :  c  and 

a' :  m:  o',  the  formula  becomes 

6(00'+*!.'} 


Oosr= 


MVia-'+e")' 


>£, ,  the  formula  becomes 

oos-r-^. 


cosir=-^-. 


h-  plane  nv-n  may  also  be  designated^-— the  two  expres 
icing  equivalents,  {p.  55) ;  and  in  calculating  the  relations  of  one 
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plane  with  aiiotlier,  or  theii- intei^faeial  angles,  it  is  otten  convenient 
to  make  the  change  from  one  expression  to  the  other,  in  order  ttt 
have  the  saine  lateral  axis  referred  to  in  both. 

%.  InaUnaUons  hstween  plrnies  of  the  saiiwform. 

ae.  The  form  iii-n  ui  the  trimetiic  syBtom  is  represented  in  the 
octahedi-on,  1".  13,  {except  that  we  here  make  S  the  longer  lateral 
axis).  Placing  X,  Y,  Z  for  the  angles  at  the  edges  so  raai'ked, 
and  writing  as  above, 

if  for  ^((j^  S2 +(,2^2 +5  2  ^2). 

CosiX=5  Ooa  i-T-^-  Oo5iZ=|. 

Tan  iX=:^-^.  Tan^r-^l^-igt£).  Tan  ^Z^"-^X 

^^—snpplement  of  ni-n,  on  oo-w ,  and  ^1^=  supplement  of 
mrn  on  oc-i» . 

27.  Simplityjng  for  the  particular  cases  tbllowing: 

«.  In   a.,  Tan4X'=:-l  TaniF'-- ^ 

h.  ^-n.  Tan  iX^!^  Tan  iT=^ 

0.  ^-7i,  Tan  iX=;^  Tan  iT=^ 

d,  rnrij,,  Tan^F--^^  Tan    ^2=^^" 

e.  l-oo,  Taiiiy  =  -^  Tan  42*=-|- 
/.  w-«  Tan^X— ;^  TaniZ='-^- 
g.  1-5:  Tan^X— ^  TaniZ'=-"- 

3.  .DiMensicy/w  of  f onus. 

28.  Let  (X  =:  the  inclination  of  the  macrodiagonal  terminal  edge 
on  the  vertical  asia ; 

Let  ^  =the  inclination  of  the  brachydiagonal  terminal  edge  on 
the  vertical  axis ; 

Let  7  ^=  tho  inclination  of  a  basal  edge  on  the  jnacrodiagonal ; 

{1 :  tan  a  :  tan  ^, 
cot  a  :  1  :  km  f, 
cot  &  :  cot  7  : 1. 

29.  Tlie  angles  a,  (1,  y  are  determined  by  the  following  equa- 
tions : 

Cos  «=^^J.  Cos  ^-'^J^. 
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Si..  .=5S. 

o«r=^. 

«..^=Sf 

Si..  r=^ 

1  /3==tan  >>Xsm  «  ; 

taila^COtiFtaii  /3. 

Cot  a— tan  ^2  sin  y. 

Sin  a— cot  ^Xtan  /3;     cos  a=cot  i  Xtany. 

Sm/3=cot  ^  J'tau  a;     cos  /3=cotiy  cot  y. 

Sin  Y=  cot  ^2'  cot  a ;     cos  7^eot  ^  Y  cot  ^. 

30.  B;;,-  eoiivparing  the  angles  a,  /3,  y,  with  the  copespondine 

angles  of  the  fundamental  form,  by  means  of  the  relations  of  a,  h, 

c,  to  these  angles,  the  i-elative  valura  of  wi  and  n  for  that  form  may 

he  determined. 

Distinguishbig  »,  /3,  y  and  X,  T,  Z,  of  t!ie  derivative  forms,  by 


(».)In  the  tbn!iJ?i,  abehig  determined  hy  one  of  the  above  equa- 
tions, both  for  m  and  the  fundamental  form  P,  then  j(i=cot  a.'  tan 
a;  30  from  ^,m=(iot  .S'tan  13  •  or  from  Z,  m=tau  ^Z'  cob^Z. 

(5.)  In  1-n,  TC=tan  ^X'  cot  ^X=tan  ^'  cot  )3=tan  y'  cot  7. 

(«.)  In  1-n,  «.=tan  a'  cot  a=tan  J  Y'  cot  J  3'=cot  7'  tan  y. 

(d.)  In  9rt^,  5w— cot  J-X'  tan  ^X=cot  /3'  tan  /3=^cot  7'  tan  7, 

For  deteiinining  m  and  «,  we  dednce  from  the  equations, 

(e.)  Tor  the  forma  <»  and  and  r»-n  (§  37  a,  h),  71— tan  JX-i-tan 
iX';  )i=tan  5^  T"'-^tan  ^  Z". 

(y.)  Ftir  the  forms  00  and  «>-,t,  ji^^fcan  JX'-^-tau  JX,  «.=tau 
^X-t-tan^i^,  in  which  the  accented  lettci-s  pertain  to  the  form  cc. 
Also, 

(ff.)  From  the  equations  tor  tii~s>  and  1-5;, 

7»^r:tan  i  l^'-*'tan  ^  Y,        m=tan  ^Z-i-imi  ^Z'. 

(A.)  From  the  equations  for  ni-w  and  1-*, 

?;7.=tan  ^X'-^tan  ^X,        )/i.=tau  ^2-f-tau  ^Z'. 

i.  OombinaiMms  in  ths  Trimetric  System. 

31.  On  tliis  subject  see  tlie  general  laws  on  pages  53  to  56,  which 
contain  many  of  tile  specific  eases  below. 

In  this  system,  as  in  the  preceding,  forms  wltli  a,  horizontal 
intersection  have  n::=n.  In  a  rhombic  octahedron,  i}iP  planes 
truncating  or  bevelling  the  terminal  edges  have  ntb'—7)i;  but 
as  one  edge  is  colmected  with  the  macrodiagonal,  arid  the  other 
with  the  brachydiagonal,  the  planes  differ, — those  of  the  ujacrodi- 
agonal  .edge  being  vtrn  or  m-w,  and  those  of  the  brachydiagonal 
iro^  or  ifh-?h. 

In  tiie  following  table,  forms  are  said  to  be  of  the  same  kind. 
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when  connected  witli  the  same  axis,  and  cousequeud}'  lia\iiig  the 
same  mark,  ■-'  or  — ,  placed  above  tlieir  signs. 

1.  !«'-«',  bev.  juiiorod.  teniuiiitl  edge  of  m-^,  when   i  iit\ ^ 

2.  in-'-a',  bav.  braohyd.  terminal  edge  of  ot'h, when  f  ,^      ,i ' 

3.  ni'-S',  bev.  braoljd.  terminal  edge  of  jn^S,  ■when  )  '^,i,,. 

4.  m'S',  bay.  maerod.  tarminnl  edge  of  m-n,  wHeu  )  "' 

5.  in"-~  ,  vepLA-of  eombinQtiojibetwoenforuiBmaQdm'byrbo.  pL  ni"t= — '_l-,i' 

6.  "  I'ejil.  A.  of  eombinotdon  between  forms  m  and  w  by  rbo.  pL  m'=am 
1.  ■'  repL  A.  of  combination  between  «i-^  and  ira-^  byrbe.pl.  m"=i«,tt 
8.       "      repl.  A.  of  comb.  betw.  m  and  cb-h  by  rbo.  pi.,  when  the 

furnL  is   r-in'+l)-^.  oi-   J^^^-^,  tile  one  veplaeaa 

the  upper,  tlie  othei"  the  lower  I-E. 

ft.   1.  tii'-ft'  repl.  1-E.  of  foi-ni  a>  and  vt  ■  ^,  when  M'=i~j 

3.      "     ti'tuio.  I-E.  of  ia  and  oc-g,  ,     m'=iiiii' 

3.     "    bev.  longer  ol-  Bhortei'  term  E.  of  foi"ui  ?«,  fn'=»» 

V.  IIEXA(!ONAL  SYSTKM. 

32.  In  tlie  hexagonal  system  there  are  throe  lateral  axes  inter- 
secting at  60°.  The  fonn  )?Mi  completed  is  a  double  twelve-sided 
pyramid  or  herylloid,  (f.  124) ;  m  and  «!^2  are  double  six-sided 
pyi-amii^  or  cLtiartzoids,  (hlse  £  122  in  foi-m),  the  series  m-3  inter- 
mediate to  the  series  m,  (see  f.  121);  oo  and  oo-2  are  hexago- 
nal prisms,  respectively  correspondine  to  the  pyramids.  co-n,  ex- 
cept when  11=2  represents  twelve-sided  prisnM.  inH  (equivalent 
to  form  —■')  stands  for  rhomhohedrons,  (R,  fig.  126,  and  other 
rhombohedrons  of  the  same  seri^).  The  use  of  the  signs  +  and 
-  for  rhombohedi'ons  and  scalenohedi'ons  is  explained  on  page  48. 
The  scalenohedron  has  the  general  sign  ±^^'.  Designated  with 
reference  to  the  axis  of  that  rhombohedron  from  which  they  are 
derived,  they  come  imder  the  expression  mH"',  in  which  m 
equals  tlie  semi-axis  of  m-Ji,  and  «.  is  a  coefficient,  which  multiplied 
into  mwiU  give  the  semi-axis  of  tlie  form  mjR".  The  expression 
■^~  is  reduced  to  the  fonn  in'S^ '  by  making 

,_m{2--n)  ,        ,_     n 

and  eonvevBely  the  latter  is  reduced  to  the  fbiinur  by  makiTig 
m=7/i'n,  ana  ^i'=-xrT, 

33.  For  each  vt-Ii  there  is  a  series  of  scalenohedrons  iuli", 
con-esponding  to  a  replacement  of  the  latei'al  edges  of  the  rhom- 
bohedron m£,  in  which  n  may  have  any  value ;  when  this  value 
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is  infinite,  the  form  is  the  prism  mJita,  and  tliis  is  equivalent  to 
00-2,  since  the  prism  is  necessarily  a  pmm  diagonal  to  the  funda- 
mental prism.  The  latter  sign  ia  the  one  ■wTiich  is  commonly 
used  for  the  prism. 

The  pyramidal  hemihedral  forms,  represented  in  f.  136,  p.  48, 
have  the  symbol  I  '■^'  or  \  —^ ,  ,.  or  ^  bemg  used  according  as 
the  planes  are  to  tbe  left  or  right  above.  The  gyroidal  hemihedral 
fonns,  analogous  to  f  137,  p.  48,  have  the  aymbolr  ~^'  or  I  '^' 
Tlie  corresponding  tetartohedral  forms  have  the  same  symbols, 
except  that  4  is  written  for  3 ;  or  else  tlie  equivalent  —y~  ■>  ^'^^^^^  ^ 
or  I  preiixed. 


1.   rnd-maiimis  hetwe&n,  plcmes  of  different  fotr/i^. 

34.  The  formula  for  mrn  on  m,'-n'  is  as  follows — ^making 
M=V{4m^a^{n^^n+l)+dn^)  and  M■=^/{4m"'a\n'^-^'+l)+Sn'^). 

Cos  0= —im' — ■ — 

35.  The  following  table  contains  the  same  for  more  simple  cases. 


0 

«..„ 

»^2                    1 

«.'.„ 

n'VS 

... 

I 

m'imVS 

™™'«»+l 

v'(«.''«''Xl) 

V(m-'o'+l)V(«'— ^+1) 

V(«*V+l)VKa'+l) 

»-»/ 

0 

2""'-— ''+3 

avK— «'+i)v{«''— "+1) 

! 

36.  The  formidas  for  the  rhombohedral  forms  vary,  as  tlio  forms 
ai'C  of  lilte  or  unlike  signs.     In  tlie  following:— 

W=V{m^a'{3n^+t)+S)  and  jr'r=v(m'2«2(3H'Hl)-|-3). 

37.  The  cosine  of  the  inclination  of 

+mJi^  on  -\-m'Ji"-' 
— mS"'  on  — m'Ji^ ' 
-\-mJi^  on  — m'H^' 
— mH^  on  -{-m'B^' 
tbe  upper  sign  being  used 


■m/in'a^{Snn'±l)±3 
WW'      ~ 

WW 


I  of  these  and  the  following 
nations,  for  the  angles  between  jjlanes  inclined  to  the  same  pole 
of  tbe  vertical  axis,  and  the  lower  for  the  angle  between  plan^ 
inclined  towards  different  poles. 
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38.  These  aimplified,  become  for 

+mJi"  on  -fm'_S )  ^_mm'a^{3n±l)±S 
-^nR^  on  — m.'^  i  Wvi-kn-'^a^+S)  ' 

-fm-^'  on  — m'li  \ ^Jvm'a''{Bml);t3 

— mB^  on   -f7ft'^  (  ~'      JTv{im"'a^+Zy 

39.  Also  when  fJie  forms  '^^'^'"^"  are  of  tJie  same  sign, 


Cos    /-'=- 


40.   Wh  on  of  different  signs, 


>wi'T»^T"^±2)±3)W(' 


Cos    P=- 


_  2mm/a  ^  {nn'  ±n±yi'  T  3)  ±  3ra«/ 


2.  /•ndiiiaiioii  hehoeeiv planes  of  the  same  fm^v. 

41.  For  the  form,«vn  (f,  124)  we  have  for  the  inclinations 
between  the  planes,  Jf  having  the  value  on  the  preceding  page— - 

Cos   ^Z-— y-'.-Oos   \Y^       M       ■    CosiZi=-^. 

42.  ce.  Representing  the  inclination  of  two  planes  over  the  axial 
basal  angle  {that  to  which  the  edge  X  extends)  hy  T,  and  tliat 
over  the  adjacent  basal  angle,  {to  wliicli  I^  extends),  by  P, 

(>.  Tor  m'-,£^  ;  writing  A*  for  V(4o!2(m.2— )??.+l)+3. 
Cos  ^X-'!^^.  Cosir=^.  Cos  Vi=^- 

t'.  For  m,  in  which  Zr=  JJ, 

TaniX=ifi!itl)il.     Tan  i2-2m,rVj.      Tanjr-^^. 
il.  Fonu-2,in  wliich  ^=2", 

6.  For  CO-))., 

T»nJX=g.  T„,iJ=,£ii;. 

,/.  For  —  (p-.+6),  in  which  Xis  the  ^shorter  terminal  edge, 
P'the  longer,  2  a  basal  edge  (— ?^of  m-w), 
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^       ,  -^     mays  £,.      1  y^   wimv'3 

Cos  -4^:=— ^.  bm  gZ-  — ^r—  . 

Sin  ^2=Co8  iX+C08  i  r=2  Cos  J  { T+X)  Cos  i(  F^A'). 
For  cos^Y,  tlie  sanie  formula  as  in  m-n. 
g.    For  ±^'or  ±m_ff,  in  which  Z=180°, 

•^■^  ^=S;v+-3=-eos  2.  Tan  ^X=  ~^-^~^ [ 

Ini?,TaniX=^:^^±^;  and  if  a==-|-,.X=90°,  aiidtherhom- 

bohedron  is  a  cube. 

Deaignating  the  inclination,  in  rrvE,  of  the  inclined  diaeoiial  on 
the  vertical  axis,  liy  «,  and  that  of  a  terminal  edee  on  U»e  same 

Cot  a.=%ma^h  Cot  ^=maVj. 

The  plane  angle  A  (angle  at  vertex)  in  mR,  and  the  vohmie  V, 
may  he  fonnd  hy  the  eqiiations, 

F=4maV4. 


Tan  ^X= 


h.  For  mR"',  in  which  X,  Y,  Z,  are  used  as  above, 
_y(mV(3it-i)'+ia) 
«  («+i>  V3       ■ 

See  also  §y,  above. 
*:.  For  O.S", 

^        1^      3»i.'— S« — 1  ,-,         -tr     3n'+6!i — 1  ^        r,      3!i' — 1 

3.  Dete/rmvn,aiwn  ofm.  cmd  n  5y  mspecUon. 

43.  «.  As  in  otliar  systems,  foims  wrn  and  m'-n',  or  mJ?*  and 
m'S'^',  making  horizontal  intersections,  have  n=n',  (f.  121). 

i.  Two  forms  «i-n  and  m.'-«.'  making  intei-sections  pax'allel  to  a 
diagonal  edge,  have  m=m',  (f.  128). 

G.  Two  forms  mH^  and  m'H^',  whose  lateral  (called  also,  basal) 
edges  are  parallel,  have  m— m',  (f.  128). 

a.  For  each  scalenohedron  in^,  (f.  127),  there  is  (1)  an  inscribed 
rhombohedron  on'R  of  like  sign,  (4-  or  — ),  whose  lateral  edges 
coincide  with  those  of  the  scalenohedron ;  having  «!=m'. 

(2),  A  rhombohedron  'nh"R  of  like  sign,  whose  terminal  edges 
coincide  with  the  shorter  tenninal  edge  {X)  of  the  scalenohedron, 
having  wi"=j7ft{3«— 1),  (4,  f.  131  ;  a  rhombohedron  having  its 
terminal  edges  coincident  with  X,  would  have  its  faces  parallel  to 
planes  4  in  fliis  tigm'e). 
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(3).  A  rhombohedron  mfR  of  unlike  ^^,  wKose  terminal  edges 
coincide  witli  the  longer  terminal  edge  (  j)  of  the  scalenohedi'on, 
having  7«,'"=M3n+l),  (5,  f.  133). 

e.  The  rhombohedron  tti'R  trancating  edge  Y  of  m/^,  has 
m'=4m(3»H-l),  (f- 133). 

The  rhombohedron — m"B^  truncating  edge  X  of  mS",  .has 
m'  =im{3«^l),  (f.  134). 

m",  in  the  table  below,  ia  equivalent  to  mff". 

,  ™_„  ,     T..i„«  Y  tnin«.  by  plane  m',  "''='-^^' 


Y-basal  angle  repl.  1 


I-E.  p«r.  t 


Tei'm.  angle  repl.  by  in',  fac&3  rhombs 

Edge  X  ti'une.  by  tn-a, 

S'baaftlA.  rapl.  by  m'-3,  I-E.  par.  to  utl 


Eepl.  of  term,  angle  by  m 


Eepl.  of  basal  A.  with 


I-E.  ,a. 


\  I-E.  par.  to  vert,  of  m 


lym'-: 
Baeal  angle  repl.  by  iri 

Baeal  angle  repL  by  m'-2,  I-E.  par.  to  term,  E. 

m,  (33,  f.  121), 
Term,  angle  repl.  by  wi'-'L,  faces  rliomba, 

Term.  e<ige  bevelled  by  «i'-n', 

Baeal  A.  I'epl.  by  4  pi.,  I-E.  par.  to  vert,  on  » 

"  "  "    I-S.  pal',  to  teiin.  E,  of  ra 

TeiTD.  edge  tmno,  by  ira',  (A3  and  I,  f  131), 
Baaal  A,  repl.  by  2  pi.  I-E.  par  to  vert,  on  m 


■"'("'+1)^ 


i.0f  !« 


,  plan 


,  I-E 


1.  Term  A.  repl.  by  6  rliombs,  m',  m'=4.ni 

i.  mR°  1.  m'"'  of  like  sign,  bevel  edge  X  (f  134),  m'(En' — l>=m(Sn — !) 

3.     "         "  "  ■'        Y  (f.  133),  ra'(3»i'+l)=m(3n-|-l) 

3,  «i'°'repl  basal  A,  by  3pL  inul.  on  X,  I-E.  pai-. 

to  edge  Y  of  ra"  m'(3n'+l)=m(3n+i) 

4.  iWfi  inoL  OQ  y,  I-E.  par  to  X,  m'(3»i'— l)=™(B»i— 1) 
6.  m'"'  of  unlike  sign,  bev.  edge  X,  (f.  134),  m'(3»!'-fl)=m(3B— 1) 
fl.  in'°'  of  nnlJte  sign,  repl,  basal  A,  I-E.  par  to  Y 

ofm»,  m'(3»i'-l)=fli(3n+l) 

it.  inR  I.  jn'"'of  lite  sign,  bev.  term.  E.  ofm,(f  ISl),        ^'(3ji'— l)=m 

2.  m'°'  of  like  sign,  repl.  lat.  A,  I-E.  par.  to  inol. 

diag  im'(3«'+l)=»i 
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m'"  o!  lilte  sign,  replace  lateral  edgas,  m'=m 

m"'  of  vinlike  sign,  b«v.  term.  E.  of  m,{f,  133),  j™'(3f('+l)=m 

m'"'  of  unlike  sign,  rep!,  lot.  A,  I-Kpar.  to  inel, 

diag.  _  3m'(3«'— l)=m 

m'  of  unlike  eign,  trunc  term.  E,  (f.  136).  ni'=im 
«»'  of  unlike  sign,  repL  bas.  A,  I-E.  par.  to  inol. 

di^.  (eim.  to  f.  126),  m'=am 

m'-3,  bev.  term.  E.  of  m,  »i'=3|to 

m'-2,  repL  bais.  A,  I-E.  par  to  iiioL  diag.  '  m'^*m 

I  m-2,  1.  Bav.  of  altem-  term.  E.  by  m"'  im'{3™'+l)=m 

3.  Tmne.  of  altern.  term.  E.  by  m'R,  m'=J  m 

44.  ffi.  If  a  plane  ■ml'B^"  forms  parallel  intersections  with  two 
planes  m.ffi"  and  m'li^'.,  tlien 

mr' V  (m — m.')  iz.m'n'(yn' ' — in) — wrdyn' ' — m') — 0 , 
neing  the  upper  sign,  when  the  planes  incline  to  the  same  pole  of 
the  vertical  axis,  and  the  lower  when  to  opposite  polos. 
h.  If  the  planes  are  m"-2,  m..ffi",  in'S^',  then 
m! '  (m — m!)  ■\-irmb'l^nr\^'') = 0. 

c.  If  the  planes  are  m"M^', — m'JH^',  mR'"', 

m"n"  {m-]-m')^7n,'n'{m." — m) — mmi.m,"  Arm,  ■):=0. 

d.  If  the  planes  ai'e  m"-3,  — m'B^,  rnS^, 

m'  '{m-^^m/) — 7/>/m'{n±n') = 0, 

e.  If  the  planes  are  vn"!^",  m'-2,  mj3^, 

m,"{n"^n)m±  w*'(7;i— -m' ' ) = 0. 

4.   Deturmmation  of  m,  n,  and  axis  a,  bj/  eakidoMoth. 

45.  a.  From  the  angles  X,  Y,  Z,  of  rrh-n, 

m4a--B)_cos_JX  TOa(«— l)^cos  \Y 

nV»         eofl  ^Z  »  COS  ^Z' 

!i— 1V3    oos  -i? 
Cos  v^cos  ^X-i-sin^Z;  and,  «^2— «.)=Vi  tan  v. 
Cob  v'=:cos  JZ-iisin  i-3r,"  and,  m«=tan  v. 
Cos  ^=cfe  |^"-^8^l|Z,■  and,  («,+!)+(«— 1)—V3  tan  5. 
Cos  5'=^cosi,Z+8in  ^Y ;  and,  wia=tan  ^'nV3+(?i.+l)- 

— 7= -^■,ma=Qote:  cos  e=;7— cot  *J.. 

Also,  m([=tan  ^^(sin  150°— ^=tan  ^^sin  ij. 
S.  From  the   angles  .Z",  Z,  and  f/",  of  m- — :, 
Sin  |'=coB  \Z'  cot  -^XVS ;  7rao=tan  (i2''-[-|') ;  Z'  i&  Z  of  2-3. 
Cos  ^=a  cot  ^i^;  2m^— l=tan  VS. 
2  OT~l:^:ztan  ^C^'JvCffl'+l); 
or  since  we  have  for  U'  in  the  form  3-2, 

Tan  JP'=av3+V(a"+l),  therefore    2m-l=3tan  ^Pxcot  ^JJ", 
whence  the  valne  of  m.  may  be  obtained.     The  inclination  of  2-2 


>y  Google 


on  a,  (see  f.  151  and  344  of  Qiiai-tz),  diminished  by  90°  isiU" ; 
and  that  of  any  plane  of  the  oblique  series  on  a  diminished  by  90"^ 
is  ^Z7for  that  plane. 

Planes  in  the  same  series,  between  2-3  and  S,  or  1,  (f,  344),  are 
of  the  fonn  iiv-m;  and  taldng  the  corresponding  ^?/  of  such  a 
form,  (that  is,  the  angle  m-m  on  i  diminished  by  90°),  and  working 
the  above  equation,  the  resulting  value  of  in  is  the  value  in  the 
form  OT-m. 

c.  From  a  pyramid  in, 

V3  .         ,„  tan  iZ      tan  W 

ma^^  tan  ^Z.  «j=^— ^^^--^,. 

via—noi  s ;   cos  s= V3  cot  ^X. 
Z'  and  U'  are  the  coiTespouding  angles  in  the  pyramid  P. 

d.  From  a  pyramid  )re-3, 

tan  iZ  tiiQ  iZ  .        ,  p,,, 

nba=Qo\,  t,  when  coa  s=2co8  iT'. 
Z"  is  the  coiTespouding  angle  in  the  fonn  1-3. 

e.  From a>-m,~=Vi  tan  iX;  '^^VStan^T. 

f.  From  a  aealenohedron  ^^'i 

^      ooa-ir  sin   iZ  am  iZ 

coa  ^A  coa  iX  Bin  ^/^^uos  -it 

g.  From  a  rhombohedvon  m,It, 

V3  OOt  O  „  .     rt  cot   0         cot    & 

ri%a= — T — =V3  cot  ^.  )«,=_--;=—-—. 

2  eotn'      ootfl' 

.-.  log.  ma-=\ag.  cot  ci-|-9-9375306=log.  cot  ^-l-0-3385606. 

o.  and  /?  are  used  as  in  page  81 ;  and  a!  and  &'  are  corresponding 

angles  in  H. 

Also,  ffl^  ~^iT^   J  gives  the  length  of  the  vertical   axis.     It 
Bhould  be  noted  that  cos  X'w,  mmtts  when  Xis  an  obtuse  angle. 
Also,  cos  |=cot  ^XvJ  ;  and  ma&=cot  SV3. 
A.  From  a  scalenohedron  mH^, 

«+l~0OB^X'  2>i  "ein  ^Z '  2u  "ein  -JZ' 

From  X,  cos  0—  -rTyr;^'^''^  i-^/  ^^*^ ^^"^^^ "^""^js^^W- 
irom  i,  cos  n^,  ■    '    ■-  cot  jf-f,-  and  then  »i=—--—:Tr- 

{n — 1)\/S  -*       '  o(3ji+1) 

From  Z,  cos  f^'— — 
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From  Xof  mW,  and  X'  of  \n-dpih—\)R, 

(3n— l)+(»+l)-tan  %X  cot  \X' 
From  ToimR"  and  X"  oi\mipn^V)B, 

(3n+l)^n— 1) = tan  ^  r"  cot  iX" 
From  Z'  (the  lateral  edge-angle)  of  the  inscribed  rhombohe- 

dron,  and  X,  T,  or  Z, 
«.=tan  {^ — \Z!')  cot  ^Z';  when,  sin  (p=3  cos  ^X  cos  \Z'. 
)i=tan  (q)+^2')  cot  \Z' ;  when  ein  ip=2  cos  ^I^cos  \Z1, 
«.=tan  \Z  cot^Z'. 
In  the  aeries  thR,  inRit,  in  which  in  is  constant,  n  varies  as  the 
tan  ^Z  ;  an  n  in  any  rnR-"'  of  the  series  equals  tan  \Z  of  the  mB^ 
divided  bj  tangent  half  the  corresponding  angle  of  inR. 


II.  OLmOMETEIO  SYSTEMS. 


1.  MONOGLIHIC  SYSTEM. 


46.  The  annexed  figure  re- 
pr^ents  the  form  ±1,  in  the  mo- 
noclinic  system ;  a,  S,  d,  are  the 
axes.  The  incUnation  of  »  on  S 
is  ohKijne,  and  the  angle  is 
marked  y,  (called  G  beyond) ;  h 
is  the  clinodiagonal,  e  tlie  ortho- 
diagonal.  The  upper  faces  in 
front  are  +1,  the  lower  — 1 ; 
and  so  with  any  forms  m-,  and 
also  m-n  and  j/j^co  they  are  re- 
latively +  ■  and  ~,  above  and 
below  the  clinodiagonal.  ±m-(» 
is  a  form  truncating  the  edge  X 
above  or  X'  below,  and  co-co  is 
another  in  the  same  vertical  se- 
ries, on  the  fi-ont  angle,  parallel 
to  the  veiiical  asis.  Planes 
pertaining  to  the  clinodiagonal 
(planes  on  tlie  side  angles  and 
edges  of  the  octahedron)  are  designated  m-Tt,  in-ha ,  w-*  ;  the 
planes  7ii-ai  are  the  same  above  and  below  the  orthodiagonal. 
The  inner  or  rhombic  prism  inf.  25  is  described  bytte  expression 
0,  CO ;  and  the  outer  prism  by  0,  cro-oo ,  oo-A  ;  the  inner  m  f  113 
by  0,  CO,  -f  »voo ;  in  113  by  0,  a>,  —m-^ ;  in  114  by  0,  oo,  m~'v>. 

47.  An  octahedral  plane  in  the  preceding  figm'e  is  inclined 
to  each  of  the  three  axial  planes  or  sections.     Let  the  inclination 
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of  +1  on  the  clinodiagonal  sectioii  be  designated  by  X/  on  the  or- 
thodiaeonal  eection  by  T;  on  the  basal  section  by  Z ;  and  the  cor- 
responding inclinations  of  — 1  by  X',  T"',  Z'.  The  angles  -X, 
JK',  are  eacli  half  tbe  intei'facial  angles  of  the  octahedron  at  the 
edges  X,  JP.     Let  ns  represent  also  the  inclination  of 

Edge  X  on  ffl  by  (*,  X  on  6  by  v,  J^ona  by  *. 

JP  on  ffi  by  (*',  -T  on  5  by  v',  Z  on  h  by  rr. 

48.  Then, 


Tan- 


Tan 


The  lower  sign  is  used  in  each  case  for  the  angles  X',  Y',  Z'. 

49.  In  terms  of  the  aogles  (j.,  (*',  *,  a",  the  tangents  of  the  same  an- 
gles are  as  follows : 

Tan  r=^^.      Tan  Z^'^^^\ 
Tanr'=g'.     Tan  Z'=i2^J=^. 

It  will  sometimes  be  convenient  to  obeei-ve,  that  C-ff*=180° — v, 
and  C — [j.'=v';  and  conseqnentiy,  ain((7-f|jt)=sinv,  and8in(Cf — (*')= 
sin  v. 

50.  The  values  of  the  angles  i^,  f.',  v,  v',  i,  ff,  may  bo  obtained  by 
either  of  the  following  foi-mulas : 

Tan  <    ,=   ■■■■;■  ■  /,-      iaii*— — .       (Jos[i=^-i,.     Cos  v=-,-— , 
j  lU      a^fb  eos(/  «  ainX  BinJT 

Tan -i  ",— r-"""    „.      Taii(f=4-.     Cosw-'^^?^.     Co8v'=^^i~, 
(  v'      6^a  cos  C  6  '^      BinJf'  sm  X' 

J-,        ookX cobJT'  r,        ^cosJ'__eo3  X' 

51.  c(.  In  the  form  oo, 

TanX=  j^=tan  X'=eot.r;   Tan  j  I-^f^^^— ^ 
b.  In  ±  l->^, 


J:F«eos  f 

<;.  In  1-  c», 

Tan  X=tan  ^'=  ^J„o'  Tan  ir=tan2:'=^^^=cotX. 

Tan  g=T  ^  7°'+-''> 

By  writing  7WS  for  »  th^e  formulas  apply  to  ±n^a>  andmi-oD, 

<^.  The  equation  for  Z  in  the  prism  c»,  gives  the  inclination  of 

the  face  of  an  oblique  rhombic  prism  on  its  lateral  faces,  that  is, 
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of  plane  0  on  w,  or  any  (n-?i.  The  same  angle  may  he  obtained 
hy  the  equations— putting  n  for  the  angle, 

Cosn=co8CsmX;   Sinn=:-^^^. 

The  angle  X  here  ia  the  angle  of  that  name  in  the  prism  oo-n, 
whc«e  indination  on  0  ia  desired. 

■  In  any  form  m-n.,  Y  is  the  supplement  of  the  inclination  of  a 
face  of  nwi  on  oo-i»  ;  the  angle  of  X  is  the  supplement  of  the  in- 
clination of  mr^  on  03-03 ;  tlie  angle  Z  added  to  the  angle  between 
OP  and  the  corresponding  c«-«.  (angle  n)  equals  the  inclination  of 

a  face  of  fn-n  on  oo-w-. 


DetermmaHon  of  the  length  of  the  oxen. 

53.  From  O,  and  X  in  on,  o=tan  X  sin  Oy.l>. 
From  G  and  X,  in  l-a> ,  o=c^tan  Xsin  0. 
Also,  for  the  relations  o?  a:h  \  c, 


a  :  J=sin  (j.  :  sin  v. 
For  the  angle  C, 


Rides  for  dei&nninmg  the  signs  of  plmie.i. 

53,  The  mles  deduced  on  pages  53  to  56  apply  here,  as  well  as 
to  the  other  systems. 

1.  Two  foi-ma  whose  faces  iudiued  to  the  same  polo  of  the  vertical  axis  foi'm 

a.  I-E.  parallel  to  the  baaal  section,  have  »'=«. 

6.  I-E.  par.  to  the  orthodiagonal  E.,  and  both  plan.eE  pertaining  to  the  elinodiogoual, 

have  — =^— ;  hoth  to  theorthodiagonal.m'^^ra.;  the  two  to  dift( 


orthod.,  —7=^ — ;  the  two  todiffeventdiagonftlB,!n'=;— 

a.  Planes  trutie.  orhev.  eliuod,  E.  of  ±ra-»  belong  to  ± — co,  or  ±  — 

3.  Rbc  pL  repl.  clinod.  A.  of  intacseetion  of  ±m  and  en,  is  ±2in  -  oa. 

4.  Plane  trunc.  E.  bet-ween-|-m  or— m  and  en  inclined  to  different  poles 
B.  Plane  trune.  E.  between  -{-m  or  — m  and  the  pairs  and  faces  coco  o 

±mti-n  OP  mti-fii.    Hence,  planes  whose  I-E.  with  1  ni'c  par.  to  clinod.  o 
E.  hare  the  eign  in'.m'  or  m'-m'. 
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II.  teIclinic  system. 


64.  AH  the  axial  intersections  in  this  system  are  oblique.  Aa  in 
the  trimetric  system,  the  longer  lateral  axis  and  the  axial  section 
corresponding  19  called  the  macrodlagonal,  the  shorter  the  'brachydi- 
agtmal.  ITielVmdaniental  octahedron  (f.  119}  has  only  opposite  faces 
similar ;  the  upper  are  respectively  1  and  1',  and  the  lower  -1  and 
-1'.  Tile  macrodiagonal  and  brachydiagonal  planes  may  he  distin- 
goislied  by  a  long  or  short  mark  (-  or  -),  as  m  the  tiimetric  sys- 
tem, and  the  lower  planes  from  the  upper  by  prefixing  a  minus 
( — )  to  the  former  (or  the  reverse).  The  planes  between  the  macro- 
diagonal  and  brachydiagonal  vertical  zones  to  the  right  fi'om  those 
to  me  left,  may  be  distinguished  by  adding  the  accents. 

Thus  the  vertical  series  of  planes  or  zones  will  be  as  tbllows : 
1.  Brault.  2  3  4  6.  Macr.  6  7  8 


DetermmaMon  of  the  mt&rfacial  a/ngles  of  Tnclmicfffnm. 

55.  a.  Let  the  mutual  inclination  of  the  sectional  planes  of  tlie 
fundamental  form  at  their  intersections  in  tlie  axes  a,  5,  e,  be  rep- 
resented respectively  by  A,  £,  0 ;  and  the  inclination  of  the  axes 
by  a.,§,y:  that  Is,  the  inclination  of  a  on  6,  by  y,  a  on  e,  by  /3,  b 
on  c,  hy  a.  Let  also  the  inclinations  of  a  face  of  the  fundamental 
octahedi-on,  on  the  macro  diagonal,  brachydiagonal,  and  basal  sec- 
tions be  represented  by  X,  T,  Z,  respectively,  and  finally  the  incli- 
nations of  the  edge 

Xon  ffl  by  (n  Y  anahj  «  Zoa'b'bj  s 

"    ..&   "      V  "       0   "      p  "     c    "     T 

(i-|-v-l-7=*+p+^=tf+r+a=180°. 
V.  The  following  are  the  values  of  the  cosines  of  t,  /3,  y,  in  terms 
of  the  cosines  and  sines  of  the  angles  A,  B,  C : 

^  COS  A4-W  BcoaO  .,       ^     coa  S-|-co9  A  cob  G 


a.  The  same  angles  may  be  determined  by  means  of  the  values  of 
/*,  V,  and  g,  &c.  of  a^y  form,  and  the  corresponding  ji-',  v',  o",  of  the 
coordinate  form.  The  following  equations  may  be  employed  for 
this  purpose : 
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56,  Tlie  tliree  sections,  the  macrodiagonal,  bvacliydiagonal,  and 
basal,  divide  tlie  fundamental  octahedron  into  three-aided  pyr- 
amids. If  the  plane  in  the  basal  section  is  considered  the  base,  and 
the  vertical  solid  angle  of  the  octahedron  the  vertex,  of  one  of 
these  pyramids,  its  lateral  interfacial  angles  are  identical  with  the 
angles  X,  Y^  A  ;  and  since  the  terminal  edges  are  X,  Y  and  the 
axis  a,  the  plane  angles  at  the  summit  are  X:  P",  X : «,  and  Y :  a, 
of  which,  the  last  two  angles  equal  respectively  fj.  and  «•-  If  we 
make  the  vertex  A  a  centre,  and  describe  with  any  given  radius  an 
arc  on  each  of  tlie  fac^,  a  spherical  triangle  is  formed,  whose  an- 
gles equal  the  inclinations  of  the  fac^  oi  Sie  pyramid,  viz,  X,  J", 
A,  and  whose  sides  are  measured  by  the  plane  angles  at  the  Yei4ex, 
two  of  which  are  h-  and  *.  In  this  spherical  triangle,  if  the  angles 
A^  I*,  and  t  are  given,  (tliat  is,  two  sides,  f^  and  *,  and  the  included 
angle  A),  the  angles  X  and  Y  are  readily  determined  by  Kapler's 
theorem. 

1.  Tan  i  (X+  r)=cot  M^;-^- 
Ta„J(X~F)=cotJJ.f|{=i. 

This  gives  the  half  sum  and  half  difference  of  the  angles  X  and 
Y,  from  which  the  angles  tliemselves  are  easily  obtained.  In  a 
similar  way  are  deduced  the  following  analogous  formulas : 

2.  For  Xand  Z,  ii-om  5,  v,  and  a : 

Tan  i  (X+2)=  cot  iB  ~J-p^  ■ 

Tan  i  (X-Z)=  cot  iB  ^£|g=^- 

3.  For  I"  and  Z,  from  C,  s,  and  r, 

Tan  i  {Y+Z)=  cot  iC  "£^^y 
Tan  i  ( Y~Z)=  cot  iC  ^j^y 

67.  When  the  angles  X  and  Y  in  any  particular  form  are  de- 
sired, it  will  be  nece^ary  to  obtain  the  values  of  fj-  and  *  for  that 
form,  and  with  these  values  and  the  angle  A,  the  desired  angle  may 
be  obtained  by  the  above  equations.  In  a  similar  manner,  3'"  and 
Z,  and  X  and  Z,  may  be  known  from  r  and  f,  and  ff  and  v.  If  X 
and  Y  are  determined,  and  v  and  f  ai-e  known,  Z  may  be  obtained 
by  the  equation, 

Cos  Z=^sin  {X— ^^) ;  or  cos  2=^ain  (T— 4.), 
in  which  ■}/  is  an  angle  to  be  determined  by  the  equation. 

Cot  4-=cos  V  tan  13 ;  or  cos  4-=  cos  g  tan  C. 
By  vaiying  these  foi'mulas,  X  may  be  obtained  when   Y  ov  Z\% 
known,  and  Y,  when  X  or  Z  is  known. 
12 
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58.  The  following  trigonometrical  formulas  for  the  values  of  M-, 
V,  w,  g,  i,  T,  may  be  employed  to  determine  these  angles.  It  miiat 
be  observed,  that  when  either  of  the  angles  a,  /3,  y,  is  obtnse,  the 
cosine  becomes  minus : 

Ian  *— ^ZJ^gV  t^*i  P~c_ao(iB"g' 

Tan  ff=Y — ~^oTa'  ^^^  '^~c—beoia' 
5&.  These  angles,  as  functions  of  the  angles  X,  Y,  Z,  may  be 
foond  by  the  following  formulas : 

-cosXooa^  eoaZ+GQsXcoBg 


Cost^ 
Cos* 


■3X-fc06  rC0g.A  _CQ3  2+co 


Formulas  analogous  to  the  following,  may  also  be  employed : 
n      ii            009  (S— X)  COS  (S— J) 
Cos  Hf^= ^aiTS^iri ' 

in  which  iS'=^  (Z+X+J.).    Their  advantage  consists  in  their  ad- 
mitting more  conveniently  of  the  use  of  logaritlima. 

60.  The  following  relatioia  subsist  between  the  interfacial  angles, 
and  the  angles  of  flie  sections : 

SinX:  sin  I^ :  :  sin  ^r  :  sin  ^i, 
Sin  y;  sin  ^  :  :  sin  t  :  sin  p, 
Sin  Z :  sin  X :  :  sin  «  :  sin  if, 
and  consequently. 

Sin  p  sin  p  sin  rf  —  sin  v  sin  *  sin  «■. 
If  [i  is  known,  *  may  therefore  he  found  by  tlie  equation, 

Sin  *=  sin  fi.  sin  X-*-sin  T". 
Similar  equations  may  be  obtained  for  the  angl^  v,  p,  &c, 

61.  a.  Imte^acial  angles  of  a  verHcal  he}mprism.—-'rhe  an- 
gles ff  and  'T  are  first  to  be  found  from  the  values  of  b,  o,  and  e,  in 
the  hemiprism,  and  then  according  to  the  ISTapierian  theorem, 

from  o",  y,  and  £,  we  determine  X  and  Z'  or 
from  T,  y3,  and  0,  we  determine  Y  and  Z. 
"WhenXor  Thas  been  found,  the  equation  ^-fX-f  ^^=180°,  will 
give  the  imknown  angle. 

b.  Inolined  macromaqOTMl  hemiprism. — From  a,  e,  ^,  the  angles 
*  and  p  may  be  obtained,  and  then  by  the  Napierian  theorem, 
X  and  T'may  he  found,  ft'om  *,  y,  and  A  ; 
Z  and  Y,  from  p,  ct,  and  G. 
Finally  we  have  S+X+^=180''. 


>y  Google 


MATHEMATrOAL   CRYSTALLOGKAPHY.  M-l 

rach/ydiagonal  h&miiprimn. — From  5,  a,  7,  the  angles 
^  and  V  may  be  found,  and  then  by  the  Napierian  theorem, 
X  and  J"  from  (*,  ^,  and  A  ; 
X  and  Z  from  v,  «,  and  _e  ;  and  0+  Y+Z^UO°. 

Detemi'mabion  of  the  di/m&nsions  of  forins. 

63.  Several  of  the  preceding  formulas  may  assist  in  detennining 
the  lengths  of  the  axes.  The  following  proportions  and  equations 
are  also  important : 

a.  Sin  e-  :  sin  v :  -.b:  a;  wa  ir :  sin  p :  :  c  :  «/  sin  tf  :  sin  r  :  :  c  :  6, 

5.  When  X  and  T,  in  a  vertical  hemiprism,  are  known, 
S:c:  :8in  l^sin^:  sin  X  sin  7  ;  Z+Z+^=180° 

c  When  X  and  Z,  in  an  inclined  macrodiagonal  hemiprism,  are 
known, 

a  :  c  :  :  sin  Z  sin  a  :  sin  Xsin  7 ;  jr+.2-|-jff=180°. 

d.  Wlieu  Y's.ndZ,  in  an  inclined  brae hy diagonal  hemiprism, 
are  known, 

«;5;;8inZ8ina:8in  Zsin/S;  Y+Z+C=180°. 

63.  When,  in  these  several  hemiprismatic  forms,  an  edge  is 
measured  that  is  not  parallel  to  the  axis  of  tlie  hemiprism,  the  plane 
angle  of  the  prismatic  &ces  iimst  fli-et  be  found,  and  then  the  iNa- 
perian  theorem  may  be  applied  as  follows : 

a.  If  Z  is  the  angle  given  in  the  vertical  prism, 

c-  Ein^Biny  .      ^         sin   Cain/?. 

""aiTz    '  "^''  ^'^^^  ^ — iHTz 
and  then, 

or,  t„,l,=  i(|-«i^S|- 
J.  If  F'ia  given  in  the  inclined  macrodiagonal  prism, 
Sin  ^  =""gi„^y— '  or  sin  |  =-~ii^^- 
Tan  i  *  =  tan  i  (^_^)J^tJJ, 

or,  tan  ^  p  =  tan  i  {s—^)^^  i  (0~Y) 
c.  If  X  is  given  in  the  inclined  brachydiagonal  hemiprism, 
g.^  I  =-^^~^  or  sin  .  ='-^^"- 
Tan  i  ,*  =  tan  i  {^^^f^^^, 
or,    tan  i  «  =  tan  i  {"-«)£t7S-} 
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6i,  DetemvinaUon  of  the  signs  of  forms. — The  rules  on  pages 
53  to  56  should  here  be  referred  to.  The  formulas  and  rules  de- 
duced for  the  preceding  systems,  will  be  found  of  essential  impor- 
tance,  also,  in  this  sygtein  of  crystallization. 

bxampl:es. 

This  subject  may  be  fuiilicr  elucidated  by  some  examples  of  the 
mode  of  calculation.* 

1.  Monoalmic  System. 


1.  Red  Copper  Ore. — The  annexed  figure 
represents  an  octahedron  -with  ti'unoated  and 
beTollad  edges,  and  replaced  anglee, 

A  is  a  faoe  of  the  octahedron  ^=1. 


To  detorraine  a"  (m)  we  meaaure  the  inolinntioii  of  e  on  a"=l 
ing  90°.  70°  82'  remain,  wliich  equal  halt  the  interfacial  angle  a"r 

using  the  fovranla,  g  14,  3,  m=tan.  JSVi,  ^-   ''-  '  '■^'' " 

therefore,  2. 


The  faces  o  (m-n)  bevel  the  edges  of  form  =o,  and  therefore  {i 
determine  n,  we  measure  the  angle  o  :e  and  find 
mhioh,  19°  fl'.  is  the  angle  e,  (g  14).    But  tan.  c. 
...        ^VS+toD.  s 


value  160" 
II— 1)V3 


Making  (=19°  %',  and  observing  that  ti 


11.  19°  6'= 


Wi  \. 


the  supplement  of 
I  and  therefore  by  trans- 
obtain  !i=:|.  And  since 


!is= r'  ^= '  ■'-  »i=3,  and  the  ascertained  sien  is  S-3 

n— 1    a    m— 1  =     ,      2- 

This  could  have  been  deteiininedwithout  measurement,  if  the  planes  o  were  so  ex- 
tended as  tofoim  an  edge  with  Hio  plane  A.  Two  opposite  planes  o  would  tlien  have 
niadeparallelintarsectioiis  with  A,  and  consequently,  (§  13,  a,  6),  we  should  have  ha(t 

1K= — ^.  Therefore  since  also  «= — ^_i  — ^=_^,  from  which  we  find  m=3, 

m+1  It— I   m— 1     TO^-l 

as  before  determined. 

Tlie  signs  of  tlie  planes  collected  togcthei 
crystal;  1,  2,  to,  2-2o>-2  3-^  o5"-o>. 


form  the  following  dcserlpti 


n  Kaumi 


'a  Treatise,  excepting  those  of  Colum- 
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^,_{m^  ,f  59J.  g_„  (f  14). 
e'=iB.m',  (f.  Si,  §  13,  h,  2);  — 
a"=^\  (f.  60,  64,  §  13,  h.  1). 


Tlie  planes  a"  tvuncate  tLeahortef 
The  edgea  e'  :  a'  ai'e  parallel  to  the  shorter 
to  the  plana  e",  (g  !8,  h,  2),  n'=iii+l,  and 
The  collected  signs  are,  ^\  -^i  c 
3.  Iron  Pj/f!(e!,— The  several  forme 
P=a;-K.,f.l.      a=l,£ll.      a'=w 

"  —     2     ■  2      ■ 

By  measuring  e'  on  P  and  Bubtraeting  90°  from 
the  angle,  we  ohtain  the  an^lo  g'  on  e'  over  P,  which 
aqnaUSip;  and  jhenee  from.  ^      ,    , 
find  e'=<»-2.     a'  (aj-2)  truncates  the  edge  o 
that  IB,  the  longest  edge  of  tlie  form  o";  therefore,  \ 
(§18 10,)  »'=n=a  and  m-n=3n-a.  But  o''rnBlta8  paral- 
lel interaeotiona  with  e'  and  a"  and  consequently  bj 
means  oEthegeneral  equation,  §  B,  for  the  parameter 
of  a  plane  forming  parallel  intersections  with  two 
othera,  we  find  o"^:4-a 

In  the  same  manner  also,  it  is  fonnd  that  a'=2-2,  (g  13,  i,  3). 

In  consequence  of  the  parallelism  of  the  intarseotionsof  o',a' and  o",  the  planes  o' 
replace  the  edges  C(fig.  49)  of  the  hemi-hexoatahedron  o",  and  are  inulined  on  the 

loneaet  edeo^, (f.  14) ;  and  therefore  from  8  8,  n'=-, m{m—n)n     —     ^^^ 

=         ^       '  *  '  °  (iMH— 1  in«+«j'{m— re')™ 

stitnting  4  tor  m,  and  3  for  »,  and  reducing  the  equation,  we  obtain  ti'^^m'. 

If  now  the  plana  e'  were  so  extended  as  tofoim  an  edge  with  o',  this  edge  would 
be  parallel  to  the  intersections  of  o'  with  a',  and  from  the  parallelism  of  these  two 

lines,  observing  that  (i^l,  a'=:ai-a  it  is  determined  that  n= -,    By  equating 

these  two  valnea  of  th,  it  is  fomid  that  m=:2  and  ji=:2.  and  the  whole  sign  of  o'  is 
3-^.     Also  from  §  13,  i,  3,  e"=co.3. 

Bat  B£  this  interseeiion  of  e'  with  o'  does  not  axist  in  the  erystiil,  we  must  have 
recourse  to  a  meaanrement.  As  above,  we  iirat  asoertsin  by  measurement  that  e"=: 
oo-l.     Oonaaquently,  (§  13,  i,  3),  o"=:3-^ 
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n  for  the  crystal  ii 


therefore.. 


2.  Di/nidmc  System. 

se.— In  this  figure  n,  a,  are  faces  of  the  fnndamental  octahedron. 

147  Aiis  a^V^.    Coneeqwcntly,  coa.  Z= — J- 

eoB.  -y^— ^\-     X=:129°  31',  and  Z=14°  ItH'. 
It  is  obvious  that 

Measiirementgiyestheanglea':  e^llB"  30', 
i  from  whioli,  if  90  be  subtracted,  we  obtain  66° 
ro'=iZ,  and  ainco  (§  23,  d) 

tan  ^Z_tan.S6°30 
"™'tan^Z'~l 
tahedrpn  2. 

The  planes  e",  e'  are  of  the  general  form 
B-B.    Bymea8nreaientwefina,3f:e"^153'> 
80',  M:  B'=161°  Zi'.     Snbtracting  90°,  there 
remains  the  value  of  ^  Xfor  each  form;  and  since  ji^^tnn.  ^  X,  (§  28  /),  e"=:t»-2, 


-;=2 :  therefore,  a';=)c- 


Becanse  the  pifines  o',  o>°,  and 
both  o'  ando",  are  of  the  form  m 
with  M  and  a',  (2),  o' 
and  the 


haTo  horizontal  intersections,  and  e"=co-2, 

Beennse  also  o' "  foi'ms  parallel  intersections 

',  o'",  form  parallel  edges  between  M  and  a, 

parallel  with  e,  and  thay  ara,  therefore,  of  the  geaei'al  form 

J,  from  the  above,  o'^2-a.     As  tlie  mutual  intersaotions  of  a", 

parallel  to  one  another,  and  also  to  the  normal  section,  m'=»i,  and 

smea  o"'=^2,  o"'=4-4,  and  a'— 4. 

The  planes  o'  replace  tlie  basal  angles  of  the  pyramid  1,  and  their  edges  of  inter- 
section with  the  same  a  are  porollol,  or  in  other-words,  a  trunoates  edge  F  of  the  form 
0'  (m-n) ;  therefore,  (§  2a,  a,  1),  m(n+l)=2»!'n ;  or  since  »i'=l,  m(ji+I)=2». 

Again,  since  o'  replaces  the  edges  between  e  (l-»)  and  o',  (2-2),  m{»— I)=?t, 
(§S,  o,  2).    Therefore,  !*!<«+ l)=2m(n — 1),-.  «=3  and  o' =a-8. 
Since  the  inteiBeotionsof  o'  and  o"  are  horizontal,  «'=«,  and  oonB6<inently  o";^3-3. 
To  detcmiine  o'  by  measurement,  we  measure  the  angle  o' :  M,  from  which  by  anb- 
ts-aeting  90°,  we  obtain  \T.    Then  by  formula,  (§  33,  i),m— taJi.  iT'Xeot.  ^T,  we  de- 
termine m,  SB  before,  equal  to  3. 
The  signs  of  the  crystal  thus  developed  are, 

0,  1,  2,  4,  CO,  2-3,  4-a,  co-3,  3-8,  S-3,  qo-3,  4-4, 1-  m,  to- «. 


GoheioMte. — In  this  figure  wa  take  a,  as  a  face  of  the 
fundamental  form.  Tlie  values  of  its  axes  ace,  o=10684 
=V1'12;  6=l'a06=Vl-454;s=l.  Wehave.P=Oi  M 
=  co-co  ;  J6=^oi-3) ;  and  since  the  edge  a:  b  is  horizontal, 
as  seen  in  the  d'yetal,  e=  oo. 

The  angle  5S':  e=156°  6',  and  therefore  ^Xin  the  prism 
I  {  »-J)=68°  6'.  Half  the  same  angle  in  the  prism  e 
(  oa)=39°  40' ;  hence  {%  SO,  e)  n=3  and  e=  oo-S; 

Since  o',  o',  bevel  the  longer  tenninal  edge  of  a  (1), 
they  have  the  general  sign  "fn,  (§  31,  h,  3),  and  because 
also  6'  forms  parallel  intersections  with  e  (  oo-a^)  and  P 

e  truncates  terminal  edge  of  the  pyramid  o',  (1-3),  and 
consequently  e^l-w. 
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Theplaneao"  (»n-»)raplaoatlie  edge  6':  S,  and  tlierefote,  (g  31,  J,  4)  aiace  b'—l-^ 

— =-.    By  meaBurement  of  the  interfaeial  angle  S:  e  we  iind  it  to  equal  150° 

20';  and  henoe  since {§  31, d)taaiZin  the  prism  e,  (m-a, )=an(i-^i,  we  deduce,  that 
S^^-m.     Now  e  truncates  a.  terminal  edge  of  the  pyramid  o',  and  consequently. 


=a-S;  and  si 


)  n=6  and  6"=a-l!; 


IS  follows : 


The  inoliiiation  of  £  on  j/  equals  161°  28',  and  hence  I  Yin  the  prit 
ITierefore,  (§  BO,  e)  e=ai-s. 
The  espreSBion.  tims  deduced  foi-  the  crystal  ie 

By  aubstitutiug  the  values  of  the  ases  in  the  different  forms  for  a,  b,  e,  in  the  equa- 
tions, §  36,  the  values  of  the  angles  of  those  forms  may  l)e  obtained.  In  this  manner 
WB  find  for  the  fundamental  pyramid,  X=102°  58',  ^=111°  61'.  2=107=  58'.  In  fJie 
pyramid  1-J'(6')  by  writing  a,  6,  Bo,  for  a,  6,  c,  the  si 
found;  and  by  substituting  2o,  b,  6e,  fom,  i.e.  the  eo 
arS  (o")  may  te  obtained. 

4.  Hexagonal 

1.  AnaiitK. — Thp  Hnnesfld  ftgure  repi'esentB  ft  hex- 
inoated  lateral  edg(  '  ~ ' 
1  angles.    The  plane 

IS  afaee  of  the  fundamental  pyramid  (1). 
P=0,  M=a.,  e=«-2, 
a  trnnoates  a  terminal  edge  of  1,  and  thecefore^^l-a, 
l§  *S,  g,  3). 

The  edge  a':  e  is  parallel  to  a  iervninQ/ei/ir^  of 
it  is  parallel  to  the  edges  of  the  plane  a,  which 
this  edge;  consequently,  b'^2-3,  (§  43,  jf,  6). 
The  edge  a  ;  e'  is  parallal  to  a  termiual     ' 
therefore,  since  ft=l-a,  e'=4,  {§  43,  g,  6). 
a'  (2-2)  truncates  a  lateral  edlge  of  the  p; 
The  edge  a":  a"  is  parallel '-  -  '- — -"-'' 
Description  of  the  crystal: 

0,  i,  1,  3,  1-2,  2-2,  4-2, 

2.  Oolite. — Tlie  figure  is  secondary  to  a  rhom- 
bohedron.  Its  larger  faoes  e'  belong  to  a  sealeno- 
hedron.     Its  primary  faces  are  marked  R. 

a  is  a  liiee  of  the  hexagonal  prism  mB,. 
The  intel'faoial  angle  a':  o,  subtracted  from  180° 
equals  the  inclination  of  o^  on  the  axis,  =:=  the  an 


,'  (§  45,  ff),  a'  be 


corresponding  angle  in  the  primary  n'=— 2ffi. 

The  edges  S.:(f,if  ;  e",  e- ;  if,  are  parallel :  cc 
quently,  e' ;  a',  are  faces  of  asealenohedron,J^,(g  43, 
.%,%).    But  also  the  planes  o^  (— 3£)  truiLcato  the 
acute  terminal  edges  of  the  acalenohedron.     It  fol- 
lows, therefore,  that  e'^zM',  (§  43,  e). 

The  terminal  edges  of  the  primary  are  truncated 

The  plane  e'  forms  a  horizontal  intersection  with 
e'  (R*)  and  is,  therefore,  of  the  general  form  mE', 
(S  43,  a).  Also,  because  it  bevels  the  terminal  edge 
01  the  primary  Ji,  im'  (Sn'-~l)=m,  (g  43,  t,  1). 
8ince  n  — S,  we  haTe4™'=ni=l  -■.-■■ 
fore,  e'=i-fi'. 


=i,  there- 
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The  two  adjaeont  planes  e'  (jR')  form  parallel  intersection  with  two  faces  of  tlie 
rhombohedroD  a",  and  therefore  bevel  its  tarminal  edges ;  oonaeqwently,  smee  im' 
(3n-+l)=m,  (§  43,  k,  4),  o''=-|.ii. 

To  obtain  the  yalue  of  the  axis  (a)  from  R  on  R,  use  equation,  {§  4S,  j/),  a'^ 


5',  then  eince  eos  105°  5'  =— coa  14°  65  ^-— 0-30022;   therefore 
,_  3(1— 0'2e02a)_2'alS34 
"  ~a+JxO*a6022~8 -04088' 
=a  (the  desired  arie). 
of  the  crystal:  iJl     \I^.     os  JJ.     —^^^     — i-S.     -2^.     R. 

S.  Quartz. — In  the  annexed  figure  fi,  a",  are  the  planea 
of  the  fundamental  pyramid  (1).  a'",  a,'',  a',  are  other 
laramida,  and  the  obfiquely  situated  planes  are  tetarto- 
ledral  forms.     a=  priem  o). 

The  edge  Jt:  e"  being  parallel  to  a  terminal  edge  of  the 
fundamental  pyramid,  e':=2-3,  {§  43,  g,  6). 
Beeanaa  the  interseotions  of  the  places  o',  o',  o'",  o'', 

pai'allel  to  e'  they  have  the  general  sign  m -. 

The  signs  of  the  planes  a-",  a",  a',  may  be  determined 
by  measuring  the  inolination  a:  a'",  a;  a",  a:  a'.  They 
ai'e  thns  found  to  be 

The  tetartoliedl-alfoi'mso',o",o"',o'',  have  the  general 

foi-mula  I-  ■■■  'i  anJo'isr—j- .    Moreover,  as  n=^— i 

ons  are  parallel  also  to  a  terminal  edge  of  1.     Tlie  inalina- 

diminisbed  by  90°,  equal  each  the  semi-angle  U.    Then 

from  the  eqiiation  for  2ia~-l  {%  4a,  S),  we  obtain  for  qnartz,  2ni— 1=3'34  tan  JK 

Hence  to  determine  m  for  any  plana,  we  have  only  to  measure  tlie  angle  between 
the  plane  and  a,  and  subtract  90°;  this  gives ^  J7,  and  then  the  equation  2™— l=2'St 
■J  U,  gives  m.    Tlius  we  obtain 

'  ■       ,<«-*)  ,.J±t) 


te  the  parallel 
tions  of  these  pli 


^_('4)  „,^,(ti)  ,„„,ei)  ,„, 

Description  of  the  crystal; 


Lssnming  e  as  a  face  of  the  fiindameiita 
,  fo=tD-oS.  The  general  desariptive  exprcs 
imaining  planes  are  as  follow  : 


The  plana  a(m-05)  forms  parallel  intersections  with  e  and 
i,  which  intersections,  since  they  are  parallel  with  the  edge 
'  -  e  (  o='Co  )  are  also  parallel  with  the  orthodiagonal  edge 
-.  e(l).  Hanae,S=:— 1  (§63,  1,  J),  and  a=l-« ,  (§  6S,  1,  6) ; 
and  also  since  M  forms  parallel  intersections  with  e  and  S, 
Jf=»(gs>,  1,1). 

the  edge  between  i  and  e,  which  ia  the  clin- 
of  1,  and  therefore,  a=l-(o  (§  53,  1,  c). 
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',  (§  68). 

1  of  o'(ni^n)  with   e  (1)  la   paiallel  b 


But  from  the   shore,  n 
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the  dmodiago lol  e%e  of— 1      Consequently 


wMeh  we  find  m=2,  and  o=2.i 

The  edge  o' :  a'  (m'-oo  )  is  parallel  to  the  oithodjagonal  edga  of  o  (2  -a)  eonae 
quantly  m=2,  {%  68,  1,  4),  and  a'=2-5> . 

The  interseotion  of  o'  (a.a)witli  e'  (oo-»),  is  parallel  to  the  basal  section  of  2- a, 
(apparent  in  the  crystal,  though  not  in  the  fignre,  a  perspective  ropreaeatation  of 
it);  hence  n'=a,  (§63,1,  a),  and  g'=».8. 

Thus  all  the  expreeaione  for  the  planes  of  tliis  oryetal  have  heen  determined  with- 
out a  measurement,  If  the  intereection  of  o'  with  M  were  not  apparent  in  the 
crystal,  it  wonld  be  neoeasary  first  to  datermine  e'  by  meaBuring  the  interfacial  an- 
gles M  :  e  and  e' :  e  ;  these  angles  186°  85'  and  111"  51'  diminished  by  90°  give  the 
angles  X  in  the  two  forma  M  (os)  and  «',  (c.^');  and  then,  since  tan  46"  86'=a 
tanaT"  51',  it  follows  that  n'=a  ftnde'=w-5.  Thence  since  the  intersection  ofo' 
with  e' ifl  parallel  to  the  basalseotion  of  o',  (m^),  o'=a.2,  (|  fl3,  1,  o),  as  before 
found.    The  same  might  have  bean  similarly  determined  by  measuring  the  inolina- 

HH  and  angles  of  the  crystal  we  have  (k  data, 
=i2fl°  8',  m-oo  :  m^lSa"  S5'. 

180°— 140°  40'=S»"  20'=/.', 

180°— 136°  8'  =63°  53'=^., 

136=  86'— 90°=46°  35'=-rino>. 
Since  1-co  and  — l-m  are  eoordinata  forms,  we  may  determine  0  by  tlie  equation 

tan   C= — -, — ~ ~j  whence  we  obtain  0=10"  14'. 

sin  (p— ^') 

Todetermjne  the  ases  there  ara  given  the  angles  C,  fi,  aiidXin  tlia  form  w.  lfi= 
1,  tan  J" sin  C=c,  (§  61,  a)  ;  consequently,  c=l-0265. 
.     .  s!n(C'-|-/i)_sin  49°  64'     , 

'^"^°'"=-^     s-nr85^2r;  therefore  «=0.9471. 

HeEce,  a:b:  i!=0-9471 :  1 :  1'0265. 

After  thus  determining  tlie  ases,  the  angles  X,  Y,  Z,  in  the  various  forms,  oi'e  readily 
obtained  by  the  equations,  p.  86.     For  example,  with  regard  to  the  form  ±1,  JT  and 

Jf  maybe  determined  by  the  equations  tun  X=_^JL,  tan.y=_ — ^:  tanihaving 
first  been  found  by  the  aquation,  tanr=: — .    This  givesX=:59°  41',  which  is  half  the 


tMn  yand  F,  which  are  respectively  the  supplemental  angles  of  e  on  e  and  ^  oi 
Again,  by  the  equations,  tan  Z=*'—'^^^\  tan  Z'=-^^^^^>  ( »  being  found  by 
equation  sin  ij=-t- P  we  find  the  angles  Z,  Z',  which  are  the  supplements  of 
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In  tJieform  !2.S  whose  a^ea  have  the  ratio  2a,  2b,e,  the  angle  ji  is  identic^  ivitli  tlia 
eorresponding  angle  in  1,  ir  ia  found  by  the  equation  tan  i^j-,  and  a  by  tlie  equation 
tan  0= --^— ■  Afterthe  determination  of  theaeiineles.X,  y.  Zinthiaform.miiy be 
found  by  the  same  equations  as  above.  Tlie  ineliiiation  of  Pon  M  maybe  determined 

bythe  equation  fortan  2in  the  form,  cn.tanj  -^==T ^^— ^      ■(§  61,  o),  which 

affords  the  supplement  of  the  desired  inulination ;  or  by  tlie  equation,  (§  61,  d),  sic 

n  (the  aought  angle)= 1  or  co8n=flin  Xeoa  O,  in  which  Xia  the  angle  Xin 

the  form  M  (so ).    The  interfeioial  angle  n  ;  e  is  determined  by  the  equation  for  tan 

In  a  similar  nmnnei-  the  angles  of  the  other  forms  may  be  obtained. 

ON  THE  DRAWING  OF  FIGUEES  OF  CEYSTAIS. 
In  the  projoetion  of  crystals,  the  eye  ia  supposed  to  be  at  an  infinite  distance,  eo 
that  the  rays  of  light  fall  from  it  on  the  erysUl  in  parallel  lines ;  and  not  diverging 
as  in  ordinary  landscape  perspective.  If  parallel  lines  "were  drawn  from  the  ver- 
tices of  the  solid  angles  of  a  qrystal,  to  a  board  placed  boliind  it,  and  the  points 
thus  formed  on  the  board  were  connected  by  straight  lines,  as  in  the  crystal,  a  ra- 
presentation  of  the  crystal  would  be  formed,  constructed  according  to  the  mode  of 
projection  employed  in  orystallographj^.  The  plane  on  which  the  crystal  isprmeeted, 
IS  termed  thej»/o«e  of  projection.  This  plane  may  be  at  right  anglm  witn  the  ver- 
tical axis,  may  pass  throagh  the  Yertionl  axis,  or  may  intersect  it  at  an  oiZi  jkb  tmffle, 

le  of  projection, 
„ . . .  is  termed  ortho- 
graphK,  in  the  second  eKnom-apAJo.  In  the  horizontal  position  of  the  plane  of  pro- 
jection, tiie  projection  ia  always  orthographic.  In  the  other  positions,  it  may  be 
either  orthographic  or  olinographie.  It  has  been  usual  to  give  the  plane  of  projection 
anohlione  position,  and  to  use  the  orthographic  mode  of  projection.  ItiehowcTer 
prefevable  to  employ  the  vertical  jiosition  and  olini^raphio  projection,  and  this 
method  is  elucidated  in  the  foUowing  p^ea. 

The  projection  of  the  axes  of  a  crystal,  is  the  first  step  preliminary  to  the  projec- 
tion of  the  crystal  itself.  It  will  be  more  convenient  to  illustrate  first  the  projec- 
tion of  the  axes  in  the  monometria  system,  which  are  equaland  intersect  at  right 
angles.  The  projection  of  the  mtea  in  the  other  eases,  may  be  obtained  by  varying 
the  lengths  of  the  projected  monometrie  axes,  and  also,  when  oblique,  their  inck- 

MoRomefric  Syitmt. — When  the  eye  is  directly  in  front  of  a  face  of  a  cube,  neither 
the  sides  nor  top  of  the  crystal  are  visible,  nor  the  secondary  planes  that  may  be 
situated  on  the  intermediate  edges.     On  turning  the  crystal  a  few  degrees  from  right 
to  left,  a  side  lateral  plane  is  brought  in  yiew,  and  by  elevating  the  eye  slightly,  the 
.  terminal  plane  becomes  apparent.     Half  the  planes 

^"^  on  the  crystal  are  now  visible,  and  consequently  this 

is  a.  convenient  position  for  projecting  it.  In  the 
following  demonstration,  the  angle  of  revolution  is 
designated  d,  and  the  angle  of  the  elevation  of  the 
eye,  I.  Fig.  IBl  represents  the  normal  position  of  the 
horizontal  axes,  supposing  the  eye  to  be  in  the  direc- 
tion of  the  ajds  EB ;  BB  is  seen  as  a  mere  point, 
while  CC  appears  of  its  actual  length.  On  revolv- 
ing the  whole  through  a  number  of  degrees  equal  to 


These  differentpositions  give  rise,  respectively,  to  tlia  hortiontal,  vsrttea 
projections.  The  I'ays  of  light  may  fall  perpendicularly  on  the  plane  i 
or  may  be  obliquely  inclined  to  it ;  in  the  lormer  case  flie  projection  is 


BMB'  (S)  the  iixes  have  the  position  ediibited 
dotted  hues.     The  projection  of  the  semiaxia  MB  i^ 
now  lengthened  to  MN,  and  that  of  the 
is  shortened  to  MH, 
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low  H,  MnndH,  andiielengthHof  these projeetiona  (whiah  we  may  designate  b'!N, 
bM,  and  e'H)  wiU  be  direoSy  proportional  to  fheiengtha  of  the  lines  B'N,  BM, 
andO'H. 

It  is  usual  to  jwlopt  such  a  revolution,  and  aivcli  an  elevation  of  tlio  eye  as  may  be 
enpreaaed  bj  a  eimpla  ratio  between  the  projected  axes.  Let  ub  designate  the  ratio 
between  the  two  asea  as  projected  after  tha  reTolution  nlludad  to  (MN :  MH)  hy  1 : 
r;  and  tha  ratio  of  b'N  to  MM"  by  1 :  s.  Now  the  oiiaraoter  of  the  view  will  vary 
with  the  values  assumed  for  r  arid  s.  Suppoaa  r  to  equal  3  and  s  to  equal  ^,  tJien 
proceed  aa  follows ; 


le  another  at  right  anglaa.  Make  MH=: 
■b.  Divide  HH'  into  t  parts,  and  through  the 
"~te,  N,  N',  thus  dflteitained,  draw  perpen- 
i.™  *^  ■am     r\„  ti.„  i„ftk„n;i  >. if^^r  „ai- 
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Sionlars  to  HH'.     On  the  Ipft  hand  vi 


off,b 


wH',apartH'R,ec 


-b=-  H'M ; 


and  from  R  draw  EM,  and  extend  the  same  to 
the  vertical  H'.  B'B  ia  the  projection  of  the 
front  horizontal  axis. 

Draw  BS  parallel  with  MH'  and  connect  S, 
M.  From  tbe  point  T  in  which  SM  intersects 
BIT,  draw  TO  parallel  ivith  MH.  A  line  (CC) 
drawn  from  C  through  M,  and  extended  to  the 
left  vertical,  is  the  projection  oftheaida  hori- 
zontal axis. 

Lay  off  on  tie  right  vertical,  a  part  HQ 


=S5?*^^ 


-MH,  and  malie  MA=MA'=MQ 


The  values  of  r  and  3  commonly 
taken,  ave  !'^:3,  s^2,  in  which  case, 

miusualto  give  3  the  value  of  3,  in 
which  cose  £=6°  20'.  This  affords  a 
narrower  terminal  plane.  The  angle  S 
is  obtained  by  the  equation  cot  iTT=r, 
the  angle  c  by  the  equation  cot  c^r  s. 

The  regular  octahedron  may  now 
be  drawn,  by  connecting  the  extremi- 
ties of  the  liorisontal  axes,  and  then 
oniting  them  by  right  lines  with  the 
pointe  A,A',  asint  1S6.  If  lines  be 
drawn  through  the  points  B  and  B', 
parallel  witli  0  C,  and  through  0,  C, 
parallel  with  the  axis  BB',  a  plane 
figure  oScrf  is  formed,  which  is  anori- 
zontal  section  of  tha  cube.    Throngb 

the  points  0,6,0,1^  draw  linea  parallel  with  the  vertical  axis  AA',  and  extend  them 
each  side  of  these  points,  to  a  distance  equal  to  the  vertical  aemiaais  MA  By  con- 
necting the  npper  and  also  the  lower  extremitjes  of  these  perpendiculars  by  hnea 
parallel  with  the  lines  a6,  be,  cd,  da,  thefignre  wiU  represent  a  cube. 

The  cube  may  also  be  projected  by  drawing  lines  ftom  M  to  tha  centre  of  each 
edge  of  the  octahedron,  and  then  extending  these  linea  to  double  their  length.  Their 
extremities  are  Uie  vertices  of  the  angles  of  the  cube. 

It  is  convenient  to  have  at  hand  an  accurate  figure  of  a  ouba  drawn  on  alai^e  scale, 
as  it  may  readily  he  used  by  methods  eiplaiuedbeyond  for  making  figures  of  tha 
type  prisms  of  either  of  tha  other  Bystema.     Such  a  flgnre  may  be  made  as  above 


line  CO,  making  an  angle  3°  U'  with  H'H,  and  BB',  malting  an  angle  26°  34', 
with  H'H,  eaah  crossing  AA'  in  M.  Then,  M  being  the  centre  of  each  axis,  make 
AA'  4i  inches  in  length,  CO  4^  inehas,  BB  1^  inches.   From  these  axea  the  cube  ia 
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readily  eonati'uoted.     The  n: 


4-246  in,,  CC  4'p88  ii 


nits),  extended  if  necessary,  aline  eqnul  to  o-^A; or  if  i,  tha  horizon taJ.  a 
of  the  priam^l,  the  line  should  equal  a  {the  vertical  luda)  simply.  After  deter- 
mining tliua  the  points  A",  A'",  the  dimetrio  octahedron  may  i>e  formed  in  the 
same  manner  as  the  regnlar  octahedron  above  described,  eicept  the  points  A",  A"' 
should  be  substituted  for  A,  A'.  The  method  of  deBocibing  the  cube,  already  ex- 
plained, may  be  employed  also  for  the  right  square  prism.  Another  right  square 
prisra  may  be  represented  by  drawing  lines  parallel  with  tbe  vertical  axia,  through 
the  flitremities  of  the  horizontal  axes,  making  them  equal  to  the  vertical  axis,  and 
uniting  their  extremities.  Also  another  square  octahedron  may  be  eonstmoted  by 
connecting  the  points  a,  b,  c,  d,  with  the  extremities  of  the  vertical  aais. 

JWuMfrw  iSysiem- — The  monometric  axes  may  be  adapted  to  triraetric  forms  aa  follows: 
if  the  axis  6=1,  lay  off  MA"  and  MA'"  equal  to  a,  andMC",  MC"  equal  to  e:  if  c=I, 
make  MB",  MB"  ,  equal  to  6.  By  connecting  tJia  extremitiesof  theaxes,  as  already 
explained,  the  rhombic  ootahedTOiimay  beeonstmeted.  The  rectangular  prism  may 
be  projected  in  tbe  same  manner  as  tbe  cube ;  the  rhombic  prism  in  the  same  man- 
ner as  the  second  square  prism  jnst  described ;  and  the  rectangular  ootahedron  in 
the  same  manner  as  the  second  dimetrio  octahedron  explained  in  the  last  section. 

In  changing  a  figure  of  a  onbe  (in  which  the  edges  =1)  to  a  square  or  reotangu- 
T —  ««:-™  _  _   :t  „  nxiTT  ^a,.t.no,fy  to  shorten  or  lengthen  the  edges  to  correspond 

a  and  b  in  the  monoclinic  system  are  inclined  to 
one  another  at  an  oblique  angle^y.  To  pro- 
ject this  inclination,  ajid  thus  adapt  the  mono- 
matrio  axes  to  a  monoclinic  form,  lay  off  on  the 
axis  MA,  Mo=  MA  cos  y,  and  on  the  axis  HB' 
(before  or  behind  M,  aooording  as  the  inclina- 
tion of  i  on  a,  in  front,  is  acute  or  obtuse) 
Mi=;MBXsin  y.  From  the  points  6  and  a,  draw 
lines  parallel  reBpectively  with  the  axes  AA' 
!ind  KB',  and  from  their  intersection  D',  draw 
through  M,  HI),  making  MD=*ID'.  The  line 
DD'  is  the  olinodiagonal  and  the  lines  AA,  CO, 
DD'  represent  the  axes  in  a  monoolinio  solid  in 
which  a^i^x=^l.  Tha  points  a  and  i  and  tbe 
position  of  the  axis  DD'  will  vary  with  the 
angle  y.  The  relative  values  of  tlie  axes  may  be 
given  them  as  above  explained ;  that  is,  if  6=1, 
lay  off  in  the  direction  of  MA  and  MA'  a  line 
equal  to  a,  and  in  the  direction  of  MC  and 
MC  a  line  equal  to  e,  &e. 
Tliatight  rhomhoidalprismmay  be  projected  in  the  same  manner  as  the  cube  or 
right  rectangular  prism,  and  the  oblique  rhombic  prism,  in  the  same  manner  as  the 
right  rhombic  prism. 

JMclimc  Spsteni.* — In  the  diclinic  sj-stem,  the  vertical  section  through  the  hori- 
zontal axes  intersect  one  another  at  right  angles,  ns  in  the  OTcceding  system,  but 
the  inclination  of  a  to  6  (y)  and  o  to  c  (0)  are  each  oblique.  This  obliquity  may  be 
given  the  monometrio  axes  as  follows ;  I^,y  off  on  MA,  (£  166),  Mo=MAXcoa  y,  and 
on  the  ads  BB',  (braohydiagonal),  M6=MB'XBin  y-  By  completing  the  paral- 
lelogram Ma  D'i,  the  point  D'  is  determined.  Make  MD=MD' ;  DD'  is  the  pro- 
jeeted  brachydiagonal.  Again  lay  off  on  MA,  Ma'^tf  AXeos  /S,  and  on  MC,  to  the 
left,  Mc=MC'Xsin  3.  Draw  lines  from  a'  and  e  parallel  to  MC  and  MA ;  E',  the 
intersection  of  these  lines,  is  one  exti'emity  of  the  macrodiagonal ;  and  the  line  E'E, 


*  The  dielinio  system  diffeiB  from  the  triolinio  il 
intersections  oblique  instead  of  the  three.  As  no  ex 
among  minerals,  and  the  foiiuB  ai'e  as  well  described  i 
not  treated  of  in  the  earlier  part  of  the  work. 


having  only  two  of  the  axial 

S'e  of  it  has  been  observed 
e  tridinie  system,  it  was 
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in  -whioli  ME==ME',  is  the  maorodiagonal.  AA',  DIKjEE'  ara  the  axes  in  a  dielinic 
form,  in  which  the  axes  are  equal.  From  the  obBerrations  on  the  preceding  Bystems 
of  oryatallization,  the  method  to  be  employed  in  giving  the  axes  their  relative 
values  in  a  partionlar  dielinic  form,  ie  euffieientlj  obviona.  The  conetructioa  of 
the  oblique  rectangulaffprism  is  analogous  to  that  of  the  culic. 

l\^linic Syalem. — The  vertical  sections  through  the  iiorizontal  itseain  the  trieliuie 
system  are  obliquely  inclined;  also  the  ineliaatioa  oftheBxi3otoeaohaxi8  6andc,is 
oblique.  In  the  adaptation  of  the  moDOmetrie  axes  to  the  triclinic  forms,  it  is 
therefore  neoeBsary,  in  the  first  place,  to  giva  the  reqaieite  obliquity  to  tJie  mutual 
inoUnation  of  tha  vertical  sectiona,  and  HtteFwarda  to  adapt  the  horizontal  axes,  as 
in  the  dielinic  system,  Tha  inuiination  of  these  sections  Ave  may  deeigoate  A,  and 
as  heretofore,  the  angle  between  a  and  b,  y,  and  a  and  c,  0.  KB'  is  5ie  analogue 
of  the  braohydii^onM,  and  CC  of  the  macrodiagonal.  An  oblique  inclination  may 
be  given  the  vertical  sections,  by  varyintt  the  position  of  either  of  these  aeotiona. 
Permitting  the  braohydiagonal  section  ABA'S'  to  remain  unaltered,  we  may  vary 
the  other  section  as  follows : 

LayoffonMB,Mi'=MBXcoaA,andontheaiis  167 

CO,  (to  the  right  or  left  of  M,  accordiag  ae  the  A 

acute  angle  A  Is  to  the  right  or  left),  Mc=MC  X 
sin  A';  eomplating  the  parallelogram  Mi'  De, 
and  di'awing  the  diagonal  MD,  extending  the 
same  to  D'  so  aa  to  make  MD'=MD,  wa  obtain 
the  line  DD';  the  vertical  section  passing 
throiigh  this  line  is  the  correct  maorodiagonal 
seotioo.  The  inclination  of  o  to  the  new  ma- 
orodiagonftl  DI>'  is  atill  a  right  angle;  as  also 
the  inflination  of  a  to  6,  their  oblique  inclina- 
tions may  be  given  them  by  means  of  the  same 
formulas  employed  in  the  dielinic  system,  ex- 
oept  that  the  axis  D'D  is  to  be  substituted  for 
O'O,  Hie  vertical  axis  AA'and  the  horizontal 
axes  EE'  (brachydiagonal)  and  FP'  (maoro- 
dia^oual)  thus  obtained,  fije  the  axes  in  a  tri- 
olinie  form,  in  which  a^^i^c^l.  Different  values  may  be  given  these  axes, 
according  to  the  method  heretofore  illustrated. 

Sexagonal  System. — In  this  system  there  are  three  equal  horizontal  axes,  at  right 
angles  with  the  vertical.    The  normal  position  jgg 

of  the  horizontal  axes  is  repreaanted  in  f,  158. 

The  eye,  placed  in  the  line  of  the  axis  YT,  ob-  V       ^.' 

serves  two  of  the  semiaxea,  MZ  and  MU,  i;ro- 
jeetad  in  the  aame  straight  line,  while  the  thii'd, 
Wi,  appeal's  a  mere  point.  To  give  the  ax^  a 
more  eligible  position  for  a  representation  of 
the  varioua  planes  on  atetrasona!  solid,  we  re- 
volve them  from  right  to  left  through  a  certain 
number  of  degree  S,  and  elevate  the  eye  at  an 
ajigle  (.  The  dotted  lines  io  the  figure  rejire-  '  ,.„.._ 
sent  the  axes  in  their  new  situation,  resulting  ^V"^ 
from  a  revolution  through  a  number  of  degrees 
equal  to  J=¥My'.  In  this  position  the  asis 
MY'  is  projected  upon  MP,  MU'  upon  MN,  and 
MZ'  on  MH.  Designating  the  intermediate 
axis  T,  that  to  the  ri^t  II,  that  to  the  left  III, 
if  the  revolution  is  such  as  to  give  the  pro-  '■ 

iections  of  I  and  II,  the  ratio  of  1  :  a,  the  relations  of  the  three  projections  will  be 
as  follows:  I :  II ;  111=1  ;  3:3. 

Let  us  talte  r  (PM  :  HM)  equal  to  3,  and  s  (b'P :  PM)  equal  to  2,  these  being  the 
moat  convenient  ratios  for  repreaentiag  the  hexagonal  crystalline  forms.  The  fol- 
lowing will  be  the  mode  of  ooaatruotion : 

1.  Draw  the  lines  AA,HIi  (£169)  at  right  angles  with,  and  bisecting  each  other.  Let 
HM=6,  or  HH=3i.  Divide  HH  into  six  parts  by  vertical  lines.  These  Imea,  iu- 
olnding  tha  left  and  right  hand  yerti?^,  may  be  numbered  from  one  to  six,  as  m 
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tlie  figui-e.  la  the  firei  vertical,  below  H,  lay  off  HS— -  6,  and  from  8  draw  a  line 
through  M  to  t.be  fourth  Tai'tical     YY'  is  the  projection  of  the  axis  \. 

,-g  a.  From  T  draw  a  line  to  the  sixth  rer- 

tical  and  parallel  with  HH.  From  T,  the 
extremity  of  this  Htie,  draw  a  line  to  N  in 
the  second  vartioal.  Then  from  the  point 
Uin  which  TN  intei-eects  the  fifth  vertiotj, 
draw  a  line  through  M  to  the  second  ver- 
tical; UU'  is  the  projection  of  the  axis  II. 

3.  From  R,  where  TK  intereeotB  the 
third  vertical,  draw  EZ  to  the  first  vertical 
parallel  with  HH.  Then  from  Z  draw  a 
line  through  M  to  the  sixth  vertical :  this 
line  ZZ'  is  the  projection  of  the  axis  UI. 

4.  For  the  vertical  axis,  lay  olf  from  N 
on  the  second  vertical  {f.  169)  a  line  of  any 
length,  and  construct  upon  this  line  an 
equilateral  triangle;  one  side  (NQ)  of  this 
triangle  will  intersect  the  first  vartieal  at 
a  distance,  HV,  ftom  H,  corresponding  to 

n  the  triangle  '^W^,  the  angle  HNV  is  an  angle  of  30°,  and  HH=: 
refore  the  radios  of  thecirole,  (f.  158).  Make  therefore  JIA=:MA' 
e  vortical  axis,  and  YY',  UU',  ZZ'  are  the  projected  horizontal 

.._  3  has  been  oonstnioted  equal  to  the  horizontal  axes.  Its  actual 
length  in  different  hesagonal  or  rhomhohedral  forms  may  be  laid  off  according  to 
the  method  sufficiently  explained.  If  lines  ha  drawn  through  th  e.axtremities  of  the 
horizontal  axes,  parnllel  with  the  vertical  axis  and  the  parts  ahove  and  below  he 
equal  to  the  vertical  semiaxis  their  ext  em  t  as  will  be  the  yerf  es  of  the 
s  of  a  hexagonal  prism,  and  by  connecting  them  He  ol  ta  n  the  p  icction  of 
this  solid.  A  double  hexagonal  pyram  d  the  sos  ele^  dodaeah  d  on  may  be  pro- 
jected by  connecting  the  extreuuties  of  the  hor  zontal  a  es  w  th  oa  h  other,  and 
also  uniting  them  with  the  exttemit  es  of  the  ve  t  cai  ax  s  By  d  aw  ng  lines 
through  the  extremities  of  each  hoiizontal  ax  s  pa  allel  to  a  1  ne  con  eeting  the 
jgQ  axtrera  t  a    of  the  other  two  nxes       plana  hex- 

a  aiiional  figure  w  II  be  obta  ned   wh   h  is  the 

section  of  a  hexagonal  prism  diagonal  with  tha 
one  above  referred  to :  and  by  connecting  tha 
angles  of  this  hexagonal  plane  with  extremities 
of  the  vortical  axis,  a  second  ieoscelea  dodeca- 
hedron is  projected. 
Toconetructarhombohedron,  layoff  verticals 
.  through  the  extremities  of  tha  horizontal  axes, 
and  malra  the  parts  both  above  and  below  these 
extremities,  equal  to  the  third  of  the  vertical 
semiaxis,  {f.  180).  The  points  E,  E,  E',  E',  Ac., 
are  thus  deteimined ;  and  if  the  extremities  of 
tha  vertical  axis  be  connaetad  with  the  points 
E  or  E',  rhomhohedrons  in  different  positions, 
niR  or  — mB,  will  be  aonstruoted. 

JJelineation  of  Secondary  Planes  on  the  Primary  -Forms.; — Previous  to  drawing 
the  seoondary  planes  on  a  primary,  it  becomes  neeassary  to  determine  the  direction 
of  tha  intersections  of  these  planes  with  the  primary  faces,  and  also  in  most  oasea, 
with  other  aecondary  planes.  The  principles  of  analytical  geometry  have  afforded 
Naumann  formulas  lor  these  intersections]  but  it  would  be  giving  this  article  too 
great  an  extension  to  enter  into  a  full  discussion  of  this  method  of  determining  in- 
tersections.    It  is  ill  general  sufficient  to  employ  the  method  of  oonstmcticn. 

In  the  employment  of  the  plan  of  construction,  the  projection  of  the  pristr 
OS  -  <B.  is  the  most  convenient  preliminary  step ;  that  is,  the  cube  in  the  monome 
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in  (he  diolinio  and  trielinio  Bystema.  This  ia  advieabla  ijecauae  in,  these  formfl  the 
lateral  edges  are  equal  and  parallel  to  the  Tertieal  axis,  and  the  basal  edges,  to  the 
horizontai  axea ;  and  eoneequently  in  laying  off  tbe  different  planes,  these  edges 
may  bo  substituted  for  the  axes. 

Suppose,  for  example,  the  ciglitreotaiiKalarprisni  has  been  projected,  (f.  161),  aod 
jt  is  required  to  place  on  its  angles  the  plana  2,  whoBa  pavametrio  ratio  ia  2  :  1 :  1. 
Since  B.rofars  to  tha  vertical  ftjos,  we  lay  off  on  the  lateral  edge  (e)  twice  as  n»any 
parts  of  thia  edge  as  of  each  of  liie  terminal  edges,  (6  and  e).  Coneeqaently,  by 
tatiBg  a  point  in  the  edge  e  distant  from  a,  J  the  length  of  e,  and  a  point  in  eaeh  £ 
and  e,  4  wieic  respective  lengths,  and  then  joining  these  points,  the  eonditioDs  will 
be  complied  with,  and  the  plane  2P  will  be  constructed.  If  the  plane  to  be  intro- 
duced were  i-a,  the  parametric  ratio  of  which  ia  4 :  2 ;  1,  (in  which  4  refers  to 
the  vertical  axis  and  2  to  the  longer  horizontal)  wa  should  in  the  same  manner  mark 
off  4  parts  of  t,  2  of  6,  and  1  of  6  ;  if  the  plane  were  43  (in  which  2  refers  to  the 
Bhorter  horizontal  axis},  2  parts  of  e  should  be  laid  off,  and  1  of  e.  By  oonneotiiig 
the  points  thos  determined,  the  plane  4-2  or  4-S'  would  bo  delineated.  If  the  plane 
were  2-«  (3  ;  co  ;  1),  whioh  represents  a  plane  on  the  loader  terminal  edge,  2  parts 
of  8  should  be  laid  off,  and  1  of  a ;  from  the  determined  points  in  e  and  6,  lines 
should  be  drawn  to  the  opposite  edges  parallel  with  the  edge  e,  and  by  connecting 
the  extremities  of  the  lineB  thus  drawn,  the  desired  representation  of  a  plane  2-oo 
would  be  eompleted.  The  same  should  be  repeated  on  all  the  similar  edges.  This 
will  suiHoe  to  lUustrate  the  manner  of  substituting  the  edges  for  the  axes,  and  also 
the  method  of  delineating  single  planes. 

The  manner  of  determining  the  intersection  of  planes,  we  may  illustrate  by  an 
example.  Suppose  it  were  required  to  place  the  planes  1,  2,  4-?,  and  2^  ,on  a  right 
rectangular  prisni.  Two  rectangular  priams  should  first  beaeourately  projected  oy 
the  method  which  has  been  explained. .  One,  of  a  size  which  may  be  considered 
convenient  for  a  representation  of  the  crystal,  drawn  with  light  pencil  marks  ;  the 
other  of  larger  dimensions,  for  the  purpose  of  determining  the  direction  of  the  in« 
terseetioQs ;  theae  intereeetions,  when  determined,  are  to  be  transferred  to  the 
smaller  figure.  On  f.  101  we  may  firat  lay  down  the  plane  1,  by  drawing  lines  con- 
necting the  centres  of  the  three  edges  about  the  angle.  These  lines  are  necessarily 
parallel  to  the  diagonals  of  the  three  faces ;  the  triangle  mno  is  therefore  the  plane 
1.  By  connecting  tha  points  ra,  S.  n,  the  plane  2  is  constructed;  for  the  plane 
mbn  outs  off  2  parts  of  e  to  1  of  each,  b  and  S,  as  the  expression  2  requires.  To  lay 
off  4-s^  (4  :  I  r  2),  let  the  whole  edge  ab  represent  4 ;  then  an  (-J  of  i)  will  represent 
2  parts  on  the  edge  e,  and  ap  (t  of  e)  will  equal  1  part  on  e,  agreeably  to  the  ex- 
pression 4^;  npb  is  therdbre  the  plane  4-K     The  perimeters  of  the  planes  npi  (4-if) 


raeet  one  another 
n  between  these  two  pi; 
therefore  the  direction  of  the  intei 
The  planes  mm*  (2)  and  npb  (4-5"), 


the  direction  of  nb. 


ntswanda;  consequently  the  line  of 
be  situated  between  these  points,  and 
landirSiBno. 

nb,  and  therefore  the  inter- 
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Again,  tha  intapaeetion  of  I  aud  2  has  the  direction  of  ran. 

We  ma  J  neirt  lay  off  the  plane  2-2^  (2:2:  1),  which  may  be  oonatme  tsd  by  marHng 
off  a  pftrta  on  eaeh  «  and  e,  and  I  part  on  e.  Snoh  a  plane  is  mro,  since  (io=|e,  am 
^|e,  and  or^Je-  Therefore  the  interseotion  of  mro  (2-b)  with  nmo  (1)  haa  the  di- 
rection of  the  common  line  mo. 

The  perimetara  of  the  planes  mro  (2-3)  and  nvh  (4,"3)  intersect  in  the  points  a  and 
ff.  If  therefore  these  planes  formed  an  edge  of  intersection  it  wonld  have  the  di- 
reotion  of  tha  line  a0  or  ro. 

The  line  ro  ofthe  plane  mro  (a-a  )  is  parallel  to  nb  of  the  plane  mnb  (3)  ;  the  in- 
taraections  of  S-s  and  2  would  therefore  lie  parallel  with  these  linea.  In  this  man- 
ner all  the  mutual  intei'seetions  o(  Uiese  and  other  planes  may  be  obtwned. 

Fig.  182  eshibita  these  planes  in  their  respective  poaitione,  aa  above  determined. 
The  planea  may  be  lettered  as  in  theflgnre ;  mno=:ii,,  mn6:=a',  mro=Q,-apb=6'.  The 
edges  a  :  P  and  a  :  a'  were  made  paraBel  with  mn,  (f.  Ifll).  The  intersection  of  P 
with  5  has  tha  direction  mr,  thatof  P  with5',  the  direction  of  imj.  The  intersections 
of  a,  0,  M,  are  parallel  with  mo ;  thoae  of  a'  o,  S,  have  the  direction  bn,  as  deter- 
mined above.  The  edge  a  :  0'  is  drawn  in  the  direction  ita,  explained  above  as  the 
intersection  of  npb  and  mroo.  Finally,  the  edge  m  :  a'  is  drawn  parallel  with  mi, 
and  the  edge  m  :  o  parallel  irith  ^6,  which  in  f.  161  is  obvioualy  the  intersection  of 
pbn.  with  M.  The  planes  0  and  6'  do  not  meet;  were  the  plane  a'  wanting,  their 
intersection  would  have  been  drawn  parallel  -with  n(J  or  the  edge  a' ;  Q'. 

In  this  manner  a  sketch  of  a  crystal  may  be  made  or  reotified,  or  a  figure  may  be 
drawn,  whose  prototype  has  not  been  observed.  The  orystallographic  expressions, 
however,  do  not  indicate  the  size  of  the  planes.  The  edge  iS  ;  f>'  might  have  been 
so  drawn  as  not  to  have  formed  an  intersection  with  the  plane  P.  Again,  these 
secondary  planes  might  have  been  so  extended,  that  in  connection  with  the  corres- 
ponding planes  on  the  other  angles,  thay  shoilld  obliterate  mostly  or  entirely  the 
Srimary  faces.  The  intarseotions  of  the  planes  would  not  however  be  changed  in 
ireotion.    There  would  be  new  intersections  of  planes  on  opposite  parts  of  the 


la  primary  face,  t 


le  determined  in 


We  may  now  add  tha  planes  |  -m,  2-w, 
l-io,  and  oj:  the  two  former  are  replace- 
ments of  tlia  longer  terminal  edge  h,  the 
third  is  situated  on  the  shorter  edge  6,  and 
tha  laat  ia  a  replacement  of  a  lateral  edge. 
We  may  also  suppose  that  i-co  meets  flie 
planes  a  and  5;  3-^  the  plana  6;  l-£o 
tile  planes  a'  and  0' ;  and  <n  the  planes  a' 
and  6'.  It  ia  therefore  necessary  to  deter- 
mine the  direction  of  theaa  intersections. 
Eor  this  purpose  1161  is  redrawn,(f  163),  to 
avoid  confusion  from  the  mnltiplicity  of 
similar  linea,  (this  would  not  be  reaoired 
in  practice),  and  the  lines  ii 
flgnre,  not  including  the  n 
here  dotted. 

ThepknaniliHfiaso  drawn  that  an  eqnals 

ih  an  aU=\  of  ^e,  which  fulfills  the  condi- 

tiona  for  tha  plana  i-«  (J  :  co :  I).   Again, 

a  the  plane  3-™  (2  :  a>":   1) ;    for  it  outs  off  ^  of  e  and  i  of  e,  or  2  parts  of  e 

to  1  of  g.  _ 

The  perimeters  ofthe  planes  *rtf«  (J-=o)  and  mno  (1)  intersect  in  the  points  »  and 

n;  tha  intersections  of  |-»  with  1  has  therefore  the  direction  an,  and  is  parallel 

with  the  edge  a :  o'  in  f.  162. 
The  perimeters  ofthe  planes  vnta  (i-to)  and  mto,  (2-b  },  interaaot  in  tha  points  n 

and  y  ■  and  a  line  from  b  to  y  marks  the  direction  of  the  edge  between  the  planes 

The  perimeters  of  the  planes  sroia  (2-« )  and  mro  {2-a )  coincide  iu  the  line  ro. 
The  intersection  of  a-S>  and  2-a  has  therefore  tha  direction  ro,  and  ia  parallel  with 
the  edge  6  :  a' in  f.  163. 

Again,  the  plane  (fmo/ represents  1-ffl  (1:1;  k),  for  it  cuts  off  equal  parts  ofthe 
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The  perimetei'a  gmolaadnpb  (i-'S)  intaraeot  in  the  points  a  and  {;  aline  from  a  to 
f  therefore  icarkB  the  direction  of  the  edge  between  1- «  and  4-5,  (&')■ 

Again,  the  plane  prkh  is  the  projection  of  co,  {  oo  r  1  :  1),  for  it  ents  off  equal  por- 
tions of  6  and  B,  and  is  parallel  with  the  lateral  edge.  The  perimeters  yrW  (  »)  and 
mim  (a)  intersect  in  the^oints  e  and  f ;  a  line  between  these  points  is  parallel  with 
■am.    The  interaeotion  of  these  planes  wiU  therefore  be  parallel  with  mn,  or  the  e5ge 


%^^, 


Figure  184  contains  these  additional  planes  laid  down  nccovding  to  the  above  dt 
duotioDs.  The  edge  a :  e'  (^  -»J  is  parallel  with  the  edae  a :  o' ;  the  edge  S' :  o  has  the 
direction  ay,  the  edge  e"  (2-co) :  6  is  parallel  with  the  edge  0  :  a';  the  edge 

2 -a )  is  parallel  with  edge  a  :  0  or  m  :  0 ;  the  e^e  5' :  S  has  the  direotion  of  l 
omatof;  the  edge  a' ;  e{o))ia  parallel  with  the  edge  P:a;  and  finally  the  edge 
e ;  6'  baa  the  direction  of  a  Ime  drawn  fi'om^  to  f. 

In  this  manner  the  intersections  of  all  possible  planes  may  be  determined  a 
transferred.  It  should  he  observed  that  siniilar  parts  of  a  crystal  are  similarly 
modified.  Fig.  146  is  a  completed  representation  of  a  crystal  which  presents  the 
planes  aboTC  designated,  viz. ; 

0.    m-S.    cn-S.   1.    2.  2-a.  4-?.   l-'s 


This  same  deseriptive  expression  applies  equally  to  f.  165,  which  contains  the 
same  planes  as  f  164,  but  ditfarently  proportioned  in  size.  The  planes  M  have  been 
diminished  by  the  enlargement  of  e,  thus  producing  a  modified  rhombic  prism.  The 
directions  of  the  intersections  are  identical  with  those  in  f  164.  This  ngore  illus- 
trates a  preceding  remark,  that  tlie  descriptive  espressioa  of  planes  indicate  merely 
their  situation,  and  not  their  size. 

According  to  the  same  method,  crystoJs  may  be  projected  in  each  of  the  crystallo- 
graphio  systems,  after  their  asea  have  been  accurately  laid  down.  It  was  remarked 
that  the  figure  employed  for  detejTnining  the  intersections  should  be  large:  in  a 
large  fignro  alight  variations  from  the  true  direction  or  position  of  lines  produce 
errors  of  less  magnitude.  Also  the  lines  ehould  be  carefully  and  delicately  drawn. 
With  the  point  of  a  needle  on  glared  cards,  a  great  degree  of  acouraoy  may  be 
attained. 

P-rofsciion  of  Simple  Secondary  i'brois  in  tlie  Monoinetric  System. — The  prmection 
of  many  of  the  simple  secondary  forms, — for  example,  the  tnsoctahedrona,  the  hes- 
octahedrone,  &e. — by  the  method  of  eonstrnotion  whidi  has  been  explained,  would 
be  a  long  and  tedious  process;  at  least  when  compared  with  the  more  simple 
method,  depending  on  the  relative  lengths  of  the  axes  and  the  rhombic  and  trigonal 
interases  in  these  forma.  Tlie  right  lines  passing  through  the  centre  of  the  octa- 
hedron to  the  centres  of  its  edges,  are  called  rhomUc  interaxea;  and  those  which 
pass  to  the  centres  of  ttie  faces,  are  the  trigonal  inieraxes.  In  the  several  mono- 
metrio  forms,  the  extremities  of  one  or  more  of  these  uiteraxes  extended  or  dimin- 
li 
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iahed  in  their  lengths,  occupy  the  Tertioea  of  tlia  solid  angles.  If  therefore  these 
points  (the  extremities  of  the  interases)  cun  be  determined  in  the  several  crystalline 
ftirms,  it  will  enl  j  remain  to  connect  them,  in  order  to  form  a  projection  of  these  solids. 
The  principles  of  analytical  geometry  aflbcd  the  means  of  determining  how  much 
the  interoieB  of  the  regular  octahedron  must  beinoreaaed  or  diminished  to  ei^uil  the 
interaxes  in  these  different  forms.  It  is  thus  fomid  that  each  half  of  a  trigonal  in- 
taraxis  for  any  form  mPn  must  be  increased  by  that  portion  expressed  in  the  fraction 
2  mil — (ot+k) 
'«»+(™+^)' 
and  for  each  hulf  of  a  rhombic  interaxls,  wo  have  the  corresponding  frsictiou  — — -. 

■  By  giTiiig  m  and  n  different  values  from  0  to  od,  the  value  of  these  interaxes  for 
any  monometrie  foim  may  be  obtained.  The  following  values  are  thus  dednced  for 
aeveral  occurring  forms: 

a{f  *9)  "'  ^      '  0  »-a(f  ss)      1  1 

»  (f.  14)  i  0  »-S  If.  34)         I  ■} 

3-1  {t  51]  i  i  2-2  (f.  39)         i  i 

4-2  -f  ^  S-S  {f.  40)         i  i 

To  coQstruct  the  form  4-2,  the  octahedron  is  first  to  be  projected,  and  its  axes  and 

interaxes  drawn.     Then  add  to  each  half  of  each  trigonal  mteraxis,  fire-sevenths 

of  its  length ;  and  to  each  half  of  each  rhombic  interajtis,  one-third  of  its  length. 

The  estrewities  of  the  lines  thne  extended,  are  situated  in  the  vertices  of  the  eolid 

angles  of  the  hexootahedron  4-3,  and  by  connecting  them,  the  projection  of  this 


c  forms — that  is,  those  hemihedral  forms 
...  le  another  and  not  poi'aliel,  as  the  tetra- 

hedron, &c. — the  rhombic  interaxes  do  n'ot  terminate  in  the  vertices  of  the  solid 
angles,  and  may  therefore  be  thrown  out  of  view  in  the  projection  of  these  solids. 
The  two  halves  of  each  trigonal  interaxis,  termiDate  in  the  vertices  of  disaimilai- 

ales  and  are  of  uneqnal  lengths.  One  is  identical  with  the  corresponding  in  the 
ihedrsl  forms,  and  is  called  the  holohedral  portion  of  the  interaxis;  the  other  is 
the  hemihedJ-al  portion.  The  length  of  the  latter  maybe  determined  by  adding  to 
the  half  of  the  oetahedralinterasisthat  portion  of  the  same  indicated  in  the  formula 

If  the  different  halves  of  the  trigonal  interaxes  be  assumed  at  one  time,  as  the 

holohedral,  and  again  as  the  hemihedral  portion,  the  reverse  forms — ^and— - — r- 

may  be  projecteS.  The  following  table  contains  the  values  of  the  above  fraction 
for  several  of  the  inclined  hemihedral  forms,  and  also  the  corresponding  values  for 
the  liololiedral  portion  of  the  interaxis. 


^  (I  s» 
(8-8) 
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The  paridld  hsmihedrons  (foe  example,  tie  pentagonal  dodooahadron,  or  hemitetra- 
heifthedron)  contain  a  solid  angle,  aitviatedin  aline  between  the  extramities  of  aaoh 
pair  of  semiases,  wbieli  is  called  an  nnsymmetrical  solid  angle.  The  Tertices  of  thaaa 
angles  are  at  uneqnal  diBtancee  from  the  two  adjacent  axes,  and  tharefore  are  not  in 
iJiB  lina  of  the  rbombie  intei-axae.  Tlis  co- 
ordinates of  this  solidangle  for  any  form,  as  188 

—  -  ■,     may   be    foand   by    the    foi-mulas 

formulas,  the  sitoation  of  two  points,  a  nud 
I,  {f.  168)  in  each  of  the  axas  may  be  deter- 
mined :  and  if  linos  are  drawn  through  a  and 
b  in  each  somiaiiB  parallel  to  the  other  axes, 
the  interseotions  c  e',  of  these  lines  will  be 
the  yaptioea  of  the  nnsymmetrical  solid  nn- 

g!es,  those  marked  a  of  the  form  - 
those  marked  o'  of  tha  foiTn — — ~ 

The  trigonal  int  ut  a  f  tl  same  length  as  in  the  holohedral  forma.  The 
values  of  these  in  as  nd  f  h  eoiirdinates  of  the  unsymmetrical  solid  angle 
for  different  pai-a       h  nub  d    n    are  contained  in  the  following  table ; 


[^1,. 


Simetric  System. — In 
onala  eymmetrieall^  '  ' 
interasal  basal  angl 


itagonal  pyramid,  m-x,  (f.  SB),  the  ii 
iate  between  the  horizontal  axes, 
Their  length  excaads  the  length  of  the  interaxes  of  the  ooia- 


axes  be  projected,  and  th^a  interaxes  be  ineveased  by  a  portion  of  their  length  ex- 
pressed in  the  traction,  — pr,  they  will  equal  the  interaxes  of  the  octagonal  pyra- 


inecting  the  exti-emities  of  these 


the  octagonal  base  thTia  formed,  with  the  extremities  of  the  vertical  s: 

Hexagonal  Syttem. — The  dihexagonal  pjrramid  (£  124)  may  be  projected  in  the 
same  manner  as  the  octagonal  pyramid  juat  described;  that  is,  by  increasing  the 

interaxes  by  a  portion  equal  to  — r— ,  uniting  the  points  thus  determined  with  the 

horizontal  axes,  and  connecting  the  angular  points  of  the  base  thus  projected,  with 
the  extremities  of  the  vartieal  axis. 

The  sealenohedron  (f.  127  dotted  lines)  mEf  admits  of  a  similar  oonsttuction  with 
the  rhombohedi-on  mB.  The  only  Tarintion  required,  is  to  multiply  the  yertieal  axis 
by  tha  number  of  units  in  n,  after  the  points  E  and  E'  in  the  rbombohedron  mR 
have  been  determined;  then  connect  the  points  E,  or  the  points  E',  with  one  an- 
other and  with  the  extremitjes  of  the  Tertjoal  axis. 
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HI.  CLEAVAGE. 

The  mineral  mica,  as  is  well  known,  easily  spHte  into  tHn 
transparent  plates  or  laminae.  This  ie  often  effected  witii  little  more 
difficulty  than  separating  the  leaves  of  a  hook,  and  at  once  sug- 
gests the  idea,  that  like  a  hook,  this  mineral  may  he  composed  of 
a  great  nnmher  of  closely  applied  leaves.  This  property  of  mica 
depends  on  ite  crystallization,  and  the  process  of  separation  is 
termed  clemxige.  G-alena  is  another  instance  of  a  mineral  capahle 
of  easy  cleavage.  It  differs  from  mica,  however,  in  having  three 
cleavage  directions  at  right  angles  with  one  another.  This  min- 
eral, thei'efore,  instead  of  splitting  into  thin  plates,  breaks  into  small 
auhes,  Oalcereous  spar  also  admits  of  easy  cleavage,  but  yields 
rhomhohedrons.  Tlie  directions  in  which  a  crystal  may  he  cleaved, 
are  tenned  natfu/rcd joints,  and  the  slices  obtained,  are  called  laminm. 

The  facility  with  which  cleavage  may  be  obtained,  is  very  nne- 
qnal  in  different  minerals.  Insome  instances,  as  in  the  first  above 
cited,  the  lamiriEe  are  separable  by  the  fingers.  In  others,  a  slight 
blow  of  the  hammer  is  sufficient ;  olJiera  require  the  application  of 
a  sharp-cutting  instrument,  and  often  some  considerable  skill  in  its 
use.  When  other  means  fail,  it  may  sometimes  be  effected  by 
heating  the  mineral  and  plunging  it,  when  hot,  into  cold  water. 
Attempts  of  this  kind  are  occasionally  effectual  with  quartz.  In 
many  instances,  cleavage  cannot  be  obtained  by  any  means,  owing 
to  the  strong  cohesion  of  the  laminee.  In  these  cases,  however, 
the  direction  of  cleavage  is  sometimes  indicated  by  lines  on  the 
surface.  It  is  often  important  to  observe  these  lines  when  cleavage  is 
possible,  in  order  to  determine  its  direction  before  applying  the  knife. 

When  cleavage  is  easily  obtained,  it  is  said  to  be  mmnent. 

The  general  laws,  with  respect  to  cleavage,  are  as  follows : 

1.  Cleavage  in  crystals  of  the  same  species  yields  the  same  form 
and  angles. 

2.  Cleavage  takes  place  pai-allel  either  to  one  or  more  of  the 
faces  of  a  fundamental  form,  or  to  its  diagonals,  or  to  some  second- 
ary planes. 

3.  Cleavage  is  obtained  with  equal  ease  or  difficulty  parallel  to 
mmlm-  faces,  and  with  unequal  ease  or  difficulty  parallel  to  dis- 


4.  Cleavage  parallel  to  similar  plan^,  affords  planes  of  similar 
lustre  and  appearance,  and  the  converse. 

According  to  the  laws  above  stated,  cleavage  is  obtained  with 
equal  ease  or  difficulty  parallel  to  all  the  faces  of  a  cube,  octahe- 
dron, dodecahedron,  or  rhombohedron,  -which  solids  are  contained 
under  equal  planes.  The  right  square  prism,  i-ight  rhombic  prism, 
and  oblique  rhombic  prism,  may  be  cleaved  with  eqnal  ease  or  dif- 
ficulty, parallel  to  their  lateral  planes,  since  these  are  similar.   Of- 
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ten,  however,  no  cleavaee  can  be  effected  in  these  prisms,  except 
parallel  to  the  haaes,  and,  in  many  instances,  not  even  in  this  di- 
rection. Freqnently  the  cleavage  is  diagonal ;  in  the  s(juare  prism 
it  wiU  I)e  alike  in  both  vertical  axial  planes,  but  in  the  rhombic 
prisms  it  wiU  he  unlike,  since  these  planes  are  not  equal. 

The  right  reetangiilar,  right  rhomboidal,  and  oblique  rhomboidal 
prisn^,  have  the  cleavage  unequal  parallel  to  their  faces,  if  attain- 
able at  all  in  these  directions ;  aaid  according  to  the  third  law, 
the  cleavage  in  the  three  directions  ■will  produce  faces  of  unlike 
lustre  and  general  appearance.  This  is  exemplified  in  gypsum :  in 
one  direction,  it  ia  cteavable  with  great  facihty  into  thm  laminae 
of  pei'fect  transparency,  and  highly  polished  surfaces;  in  a  second 
direction  the  crystalline  laminfe  first  bend  and  then  break,  exhibit- 
ing a  surface  which  is  not  smooth,  nor  possessed  of  much  lustre ; 
in  a  third  direction,  it  is  brittle,  and  breaks  immediately  on  at- 
tempting to  bend  it,  affording  a  surface  smoother  than  the  second, 
but  not  polished,  in  thick  masses  the  second  and  third  cleavages 
are  scarcely  attainable.  Two  of  these  cleavages  incline  at  an 
oblique  angle,  but  one  is  at  right  angles  with  the  third. 

Cleavage  ia  said  to  be  &ffls«?when  in  a  form  it  is  parallel  to  the 
base,  (0) ;  and  lateral,  when  parallel  to  the  lateral  planes.  Pria- 
matic,  when  parallel  to  the  lateral  planes  c»,  jUiag<mal,  in  a 
rhombic  prism,  when  vertical  and  parallel  to  the  planes  cc-cc.  In 
the  trimetric  system,  maarodiagonal,  if  parallel  to  the  longer 
diagonal ;  IroGhydmgonal,  if  parallel  to  the  shorter  diagonal.  In 
the  monoclinic  system,  cUnodA^gonal,  if  parallel  to  the  inclined 
lateral  axis ;  ortnodiagoTial,  if  parallel  to  the  other  lateral  aaia. 
■  When  rhombohedrons  have  a  cleavage  parallel  to  a  plane  trun- 
cating the  vertical  angle,  it  is  described  as  lasal,  it  being  parallel 
to  the  base  of  the  related  hexagonal  prism.  When  the  cleavage 
is  parallel  to  the  faces  of  a  rhombohedron,  it  is  styled  rhombohed/ral. 
Other  cleav^es  are  described  by  mentioning  the  particular  plane 
with  which  they  correspond  in  direction, 

M.  A.  Baudnmont  has  recently  observed  that  the  tiu-ee  primary 
rhombohedral  cleavage  of  cale  spar  are  not  always  absolutely 
equal,  and,  moreover,  that  there  are  other  cleavages  not  before  re- 
cognized. His  observations  seem  to  show,  that  while  the  fact  that 
the  vertical  axis  is  normally  an  axis  of  symmetry,  as  demonstrated 
by  the  crystallization,  and  by  optical,  thermotic,  and  acoustic  inves- 
tigations, still  extiinsic  circumstances  cause  some  variations  from 
fierfect  symmetry  in  the  cleavage,  and  also  corr^pondingly  in  the 
usti'e  and  transparency.  The  cleavage  observed  by  him  are  as 
follows : — 

1.  Parallel  to  the  faces  of  tie  primary  rhombohedron. 

2.  Parallel  to  the  longer  diagonal  of  the  primary  faces. 

3.  Parallel  to  the  shorter  diagonal  of  the  pi-imary  faces. 

4.  Parallel  to  different  secondary  planes. 
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I.  OfiheJiTst  kind  the  cleavage  may  be, 

a.  Equal  in  three  directioiis,  (normal). — Hare.  Iceland  spa/r. 

b.  Equal  in  two  directions.     less  rare. 

0.  Unequal  in  three  directions.     Commwn,. 
n.     Of  the  second  Mnd,  the  cleavage  may  he, 

».  In  a  single  direction,     Qmte  corjwwn. 

h.  In  two  directions  unequal.     More  ra/re. 

0.  In  thi'ee  directions.      Ver)/  ra^e. 
III.  Of  the  ikk-d  kind, 

a.  In  one  direction.      Y&n/  rare. 
The  cleavage  parallel  to  the  longer  diagonal  has  long  been 
noticed. 

IV.  rREEGULARITIES  OF'  CRYSTALS. 

The  laws  of  crystallization,  when  unmodified  hy  extrinsic  causes, 
should  produce  forms  of  exact  symmetry ;  the  angles  being  not  only 
equal,  but  also  the  homologous  faces  of  crystals  and  the  several 
dimensions.  This  symmetric  harmony  is,  however,  so  uncommon, 
that  it  can  hardly  be  considered  other  than  an  ideal  perfection. 
Crystals  are  very  generally  distorted,  and  often  the  fundamental 
forms  are  so  completely  disguised,  that  an  intimate  familiarity  with 
the  possible  irregularities  is  required,  in  order  to  unravel  their 
complexities.  Even  the  angles  may  vaiy  rather  widely  in  crystals 
that  are  seemingly  pure. 

The  irregularities  of  crystals  may  be  treated  of  under  four 
heads:*  1.  Imp&tfedMms  of  smj^ace ;  2.  YariaAonsofformamd 
dA/rmrmons  ;  3.  Internid  mi^erjectdons  cmd  impwrities ;  4.  Ya/ri~ 
oMons  of  wngles. 

I.    niPBEFECTIOHS   IN  THE   StJKrAOKS    OF  OBTSTAJ.S. 


The  parallel  furrows  on  the  surfaces  of  crystals  are  called  sirim, 
and  such  surfaces  are  said  to  be  striated. 

Each  little  ridge  on  a  striated  surface  is  enclosed  by  two  narrow 
planes  more  or  less  regular.  These  planes  often  correspond  in  po- 
sition to  the  secondary  or  primary  planes  of  the  crystal,  and  we 
may  suppose  iJi^e  ridges  to  have  been  formed  by  a  continued  oscil- 
lation in  the  operation  of  the  causes  that  give  rise,  when  acting  un- 
interruptedly, to  enlarged  planes.  By  this  means,  the  surfaces  of 
a  crystal  are  mai-ked  in  parallel  lines,  with  a  succession  of  narrow 
planes  meeting  at  an  angle  and  constituting  the  ridges  referred  to. 
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Tbia  eombiuation  of  different  planes  in  the  formation  of  a  aurfaee 
has  been  termed  the  osdUatory  aomhmaiion.  The  horizontal  strise 
on  prismatic  crystals  of  quartz,  (f.  189  and  193),  are  examples  of 
tliis  combination,  in  ■whien  the  oscillation  has  taken  place  between 
the  prisnaatic  and  pyramidal  planea.  As  tlie  crystals  lengthened,- 
there  waa,  apparently  a  continual  effort  to  assume  the  teimina|i' 
pyramidal  planes,  which,  effort  was  interruptedl;  o'v  ereome  by  a 
strong  tendency  to  an  increase  in  the  length  of  the  prism  In  this 
manner,  crystals  of  quartz  are  often  tapered  t3  a  f  omt  without 
the  usual  pyramidal  terminations. 

Cubes  of  pyrites  are  generally  striated  in  m 

sncli  a  way  that  the  strisa  on  adjacent  faces 
are  at  right  angles  with  one  another,  as  in  the 
accompanying  figure.  These  lines  are  par- 
allel to  the  intersections  of  the  primary  sur- 
faces with  the  planes  of  a  pentagonal  dode- 
cahedron, (f.    67,  68,    and  69),   the   most 

common  secondary  of  pyrites;  and  th- J 

evidently  resulted  from  an  oscillation  1 
tween  the  primary  and  this  secondary. 

Diagonal  strife  sometimes  occur  on  the  _  i  nPj  s 
faces  of  a  cube,  showing  an  oscillatory  combination  letween  the 
cube  and  octahedron.  Ihe  rhombic  dodecahedron  is  often  striated 
parallel  either  with  the  longer  or  the  shm  ter  diagonal  of  its  faces , 
Va&form&r  resulting  from  an  oscillatory  combination  of  the  dode 
cahedron  with  the  regular  octahedron,  and  the  JaUm  ■«  ith  the  cube 
or  planes  bevelKng  the  edges  of  the  cube,  as  m  ^^^  ^ 

Aplome.  The  accompanying  figure  represents 
a  distorted  crystal  of  magnetic  iron  from  Had 
dam,  Ct.,  illusti'ating  the  oscillation  between 
the  octahedron  and  dodecahedron.  The  tices  , 
of  trapezohedral  garnets  are  often  stiidttd 
parallel  with  the  symmetrical  diagonal,  show 
mg  an  oscillation  with  the  dodecSiedron 

Rhombohedrons  of  chabazite  and  red  silvti 
ore  are  often  striated  parallel  to  the  termmil 

edges,  indicating  an  oscillatory  combination  „_  .. 

between  the  primary  faces  and  a  second'uj  plane  leplicmf^  thc-^e 
edges. 

Prisms  of  tourmaline  are  very  commonly  bounded  by  three  con- 
vex surfaces,  owing  to  an  oscillatory  combination  of  the  planes  I 
and  i%    {See  under  TowrmaUne). 

It  is  obvious  that  the  irregularities  described  must  at  times 
aifect  the  angle  of  inclination  between  planes.  The  interfacial 
angles  of  a  rhombic  prism  are  thus  made  more  obtuse,  being 
sometimes  increased  15  or  30  degrees,  and  occasionally,  as  just 
stated,  the  angles  are  lost  in  a  curved  surface.     This  seldom  leads  to 


>y  Google 


CET8TALL0GRAPHY. 


important  error,  since  tlie  striations  generally  show  that  the  faces 
are  not  simple  planes.     Treinolite,  Totirmalihe,  &c.,  are  examples. 
The  eti'iations  on  the  lateral  surfaces  of  foliated  minerals  lilie 
mica  and  gypsum,  are  merely  the  edges  of  laminte. 

The  interposition  of  foreign  substances  in  parallel  lines  also  pro- 
duce atriationa.  Brewster  attrihntea  to  this  source  the  parallel  di- 
agonal lines  in  some  rhombohedral  crystals  of  calc  spar. 

Besides  striations,  the  surfaces  of  crystals  are  sometimes  fonned 
of  minute  crystals ;  such  are  the  faces  of  octahedral  crystals  of 
fluor,  consisting  of  minute  cubes.  Cubes  of  galena  occui'  at  Bo^e 
having  truncated  angles  and  edges,  in  which  the  surfaces  are 
covered  with  cubic  prominences,  the  sides  of  which  are  parallel 
to  the  planes  on  tJie  angles.  These  surfaces  were  probably  eroded 
by  some  solvent  or  chemical  agent.*  Angular  markings  are  also 
often  observed,  as  on  quartz  crystals,  beryls,  &c.,  indicating  the 
internal  structure  of  the  crystal. 
3.  Oa/oemmts  Orystals. 

Crystals  not  unfrequenfJy  occur  with   a  deep   pyramidal  de- 
189  oression  occupying  the  place  of  each  plane,  as 

pfl;en  observed  m  common  salt,  alum  and  sul- 
\  phnr.  The  annexed  figure  represents  a  cavem- 
I  m&  cube  of  salt.  In  the  solution  of  crystals, 
ihe  same  form  is  sometimes  obtained,  owing  to 
ihe  fact  that  the  centimes  ofthe  faces  yield  sooner 
thaa  the  edges  and  angles.  A  remarkable  cav- 
ernous crystal  of  pyrit^,  from  Ahnerode,  is  de- 
scribed by  Hausmann,  It  is  an  elongated  cube 
Common  Bait  With  jts  Upper  cdgcs  replaced  Idj  faces  of  the 

dodecahedron ;  but  instead  of  a  corresponding  replacement  of  the 
lateral  edges,  a  deep  rectangular  channel  occupies  the  place  of  each. 
It  resembles  a  cruciform  crptal  of  Harmotome ;  but  the  striations 
show  that  is  not  compound. 

Crystals  of  gold  are  often  thus  cavernous.  Sometimes  the  octa- 
hedrons occur  with  a  triangulai-  cavity,  in  place  of  each  face.  The 
same  is  met  with  in  other  species.  They  may  often  be  imitated 
in  metallic  species  by  pouring  off  the  fused  metal  just  after  crys- 
tallization begins  ;  the  diagonal  planes  of  the  crystal  joining  oppo- 
site edges  are  entire,  while  the  faces  are  wanting,  showing  that  the 
coh^ion  in  the  latter  is  weaker. 

Other  crystals  with  cavernous  faces  ai-e  produced  by  an  increase 
of  a  crystal  on  certain  sides  or  planes,  and  not  on  others,  as  in  f.  170, 
of  calcite,  in  which,  after  the  crystal  had  reached  considerable 
size,  it  was  enlarged  on  the  planes  li  ajidnot  on  a.  In  f,  171,  also 
calcite,  a  six-sided  prism  tapering  above  nearly  with  a  curve,  was 


>y  Google 


I    OF  CKT3TALS. 


aftei-wards,  by  a  siibsecLuent  process,  capped  with  a  flat  rliombo- 
liedral  ciystal  of  the  same  species.     It  la  from  Bristol,  Ct. 


3,  Cwroed,  Smfaces. 

Curved  surfaces  resulting  from  what  is  tei-med  oscillatory  com- 
bination, have  already  been  noticed.  Other  curvatures  proceed 
from  a  curvature  in  the  lamina  constituting  tlie  crystal.  OrystalB 
of  diamond  have  convex  faces,  and  they  are  sometimes  almost 
spheres,  (f.l85,  and  f.  366  under  Biainond).  This  mode  of  curvature, 
in  whidi  all  the  fac^  are  eq^ually  convex,  is  less  common  than  that 
in  which  a  convex  surface  is  opposite  and  parallel  to  a  coires- 
ponding  concave  surface.  Ehomboliedi'ons  of  spathic  iron  and 
pearl  spar  are  usually  thus  curved,  as  is  shown  Tinder  ^aihic 
vron.  The  saddle-shaped  crystals  of  the  same  mineral,  are  re- 
markable instances  of  several  cm'vatnres  in  the  same  face. 

A  singular  curvature  is  shown  in  the  accomjja-  v\i 

nying  figure  of  white  iron  pyrites.  The  conical 
crystals  of  brown  zinc  blende  and  the  lenticular 
and  conical  ciystals  of  gyjraum,  are  other  examples. 
Crystals  of  quartz  are  sometimes  curved  and  twisted . 
"Wnen  this  takes  place  in  the  left-handed  and  right-  I 
handed  crystals,  the  twist  is  to  the  right  or  left, 
according  as  the  ciystal  is  right  or  left3ianded.* 

The  surfaces  of  crystals  are  sometimes  rounded, 
in  consequence  of  having  been  partially  fused,  or 
dissolved.     The  globular  quartz  of  St.  Lawrence  Co.,  N.  Y,,  is 
supposed  by  Prof  Emmone  to  have  been  thus  rounded. 

Pi-ismatic  crystals  of  quarts  are  sometimes  aggregated  by  their 
sides,  and  thus  form  plates,  with  the  terminations  of  the  crystals 
on  the  opposite  surfaces.  As  the  crystals  continne  enlarging  at 
the  exh'emities,  tliese  expand,  while  the  confined  sides  can  receive 
no  additiouB ;  and  the  consequence  sometimes  is  that  crystals  are 
formed  witli  the  prismatic  sides  concave,  the  prism  being  smallest 


a.  left-handed  eryatnl,  aa  is  apparent  from  the  I'dat 
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at  middle  and  largest  at  tlie  base  of  the  pyramid.  It  is  not  usual 
that  such  crystals  are  easily  separated  from  one  another,  tut  Hiis 
sometimes  happens. 


■mv.  FOEMS   AND   DIMENSIONS   ( 


The  simplest  modification  of  fomi  in  crystals,  eonsiste  in  a  sim- 
ple variation  in  length  or  breadth,  without  a  disparity  in  similar 
secondary  planes.  The  distortion,  howeyer,  extends  very  generally 
to  the  secondary  planes,  especially  when  the  elongation  ofa  crystal 
tabes  place  in  the  direction  of  a  diagonal,  instead  of  the  eiTstal- 
lograpiiic  axes.  In  many  instances,  one  or  more  secondary  planes 
are  obliterated  by  the  enlargement  of  others,  proving  a  source  of 
much  perplexity  to  the  yoimg  student.  The  mterfacial  angles  re- 
main constant,  unaffected  by  these  variations  in  form. 

As  moat  of  the  difficulties  in  the  study  of  crystals  arises  from 
these  distortions,  this  subject  is  one  of  great  importance  to  the 
student. 

Monometrw  System. — A  ouhe,  {f.  1),  lengthened  or  shortened 
along  one  axis,  becomes  a  right  square  prism,  (f.  3),  and  if  varied 
in  the  direction  of  two  axes  is  clianged  to  a  rectangular  prism,  (f 
3J.  Ciibes  of  pyrites,  galena,  fluor  spar,  &c.,  are  generally  thus 
distorted.  It  is  veiy  unusual  to  iind  a  cubic  crystal  that  is  a  true 
symmeti'ical  cube.  In  some  species  the  cube  or  octahedron,  (or 
other  monometiic  form),  is  lengthened  into  a  capillary  crystal  or 
needle,  as  happens  in  Red  Copper  and  Pyrites.  Crystals  of  acie- 
ular  pyrites  occm-  at  the  Middletown  (Ot.)  lead  mine. 

An  octahedron_?2a*tenet7  parallel  to  a  face  is  reduced  to  a  tabular 
ciystal,  (f.  173).  If  l&npthened  in  the  same  direction,  it  takes  the 
form  in  f.  174 ;  or  if  still  farther  lengthened  to  the  obliteration  of 
A',  it  becomes  an  acute  rhombohedi'on,  (same  iigure). 


When  an  octahedron  is  extended  in  the  direction  of  a  line  be- 
tween two  opposite  edges,  it  has  the  general  ibiin  of  a  rectangular 
octahedron ;  and  still  farther  extended,  as  in  f  175,  it  is  changed 
to  a  rhombic  prism  with  dihedral  summits.  The  f 
this  prism  lying  on  its  acute  edge,  (spinel,  fluor,  u 
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The  dodeoahedron  lengthened  along  a  diagonal  between  the  ob- 


tuse solid  angles,   becomes  a  six^ded  prism   with   tliree-sided 

summilB,  as  in  f.  176 ;  and  shortened  in  the  ita 

same  direction,  is  a  short  prism  of  the  same 

kind,  (f.  ITS).     Both  resemble  secondaries  to 

a  rhomb  ohedr on,  and  are  cousmon  in  garnet 

and  zinc  blende.     When  lengthened  m  the 

direction  of  one  of  the  erystallographic  axes,  / 

it  become  a  square  prism  with  pyramidal 

summits,  {f.  17?),  and  shortened  along  the 

same  axis  it  is  reduced  to  a  square  octahedron, 

with  truncated  basal  angles,  (f.  179). 

The  trapeasohedron  is  still  more  disguised  by  its  distortions. 
"When  elongated  in  the  line  of  an  octahedral  am,  it  assumes  the 
form  in  £  180 ;  and  still  farther  lengthened,  to  the  obliteration  of 
'some  of  the  planes,  becomes  a  scalene  dodecahedron,  (f.  181).  This 
has  been  observed  in  flnor  spar.  If  the  elongation  takes  place 
along  a  ciystallographic  axis,  it  changes  to  a  double  eight-sided 


pyramid  with  four-sided  summits,  (f.  182) ;  or  if  th^e  summit 
planes  are  obliterated  by  a  fai'ther  extension,  it  becomes  a  com- 
plete eight-sided  double  pyramid,  (f.  183). 

Still  more  complex  forms  are  of  occasional  occurrence  among 
monometrie  crystals,  especially  when  modified  by  secondary  planes. 
Fig.  184  represents  a  garnet  from  Monzoniberg ;  it  is  a  combination 
of  the  dodecahedron  and  trapezohedron  ;  but  the  crystal  is  so  al- 
tered by  distortion,  that  only  fov/r  dodeeahedral  feces  (e)  remain, 
and  smteen  of  the  trapezohedral,  (a') ;  and  the  latter  are  of  very 
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unequal  size.  Fig,  185 18  a  distorted  twin  of  diamond.  It  is  short- 
ened in  the  direcbon  of  a  diagonal,  so  that  only  two  octahedral 
s  (a)  remain,  and  13  out  of  48  planes  o' — ^the  six  around  each 


a,  (f.  51).  Fig.  186  represents  a  crystal  of  (Galena  from  Bossie.  It 
is  a  shortened  cube ;  the  lateral  faces  are  very  irregularly  curved, 
and  consist  of  the  primary  faces  of  the  cube  and  the  planes  trun- 
cating the  lateral  edges.  Some  of  the  terminal  edges  are  also 
truncated.  The  crjsUl  is  Burmouuted  by  a  low  pyramid,  consist- 
ing of  four  planes  on  each  of  the  angles  and  edges,  whieli,  owing 
to  the  distortion,  do  not  occur  elsewhere  on  the  ciystal.  The  cleav- 
ages of  the  ciystal  easily  explain  the  relations  of  ttie  several  planes 
to  die  pi-imary. 
The  scalene  dodecahedron  of  caleite  is  shown  distorted  in  f.  187, 
ist  which    appeals,    however,   to    be    an 

eight-sided  prism,  bounded  laterally  by 
the  planes  K,  e',  e',  and  E,  and  their 
opposite,  and  terminated  by  the  re- 
maining planes.  The  following  figures 
>  of  quarts,  (f.  188,  189),  represent 
'  distorted  forms  of  this  mineral,  in 
which  some  of  the  pyramidal  faces  by  en- 
largement displace  the  prismatic  faces, 
and  nearly  obliterate  some  of  the  other 
pyramidal  feces. 

Figures  339,  340,  under  Quai'tz,  are 
other  crystals  less  distorted.     Tlie  in- 
caieiie.  clinatiou  of  E  on  «  or  a"  is  the  same 

in  all  the  vai-ions  distoi'ted  forms ;  and  by  measuring  the  angles, 
and  also  by  observing  the  similar  surfaces  of  like  planes,  the  ho- 
mologous parts  may  be  distinguished,  however  much  disguised. 
The  angle  a  on  a  around  tlie  prism  is  ISO*^ ;  and  consequently  by  a 
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measurement  these  plants  may  be  detected.     It  is  also  a  help  to 
note  that  like  planes  are  alike  in  snrfiacc. 


The  prismatic  planes  of  quartz  may  he  iisually  distinguished  from 
the  other  faces,  by  their  horizontal  stri^. 

Fig.  190  of  apatite  is  the  same  fonn  liat  is  represented  in  f.  191, 
but  greatly  distorted.  The  planes  e',  e,  e",  between  P  and  the  right 
M,  are  enlarged,  while  the  corresponding  planes  below  are  in  part 
obliterated.     By  observing  tliat  similar  planes  are  lettered  alike, 


the  two  Jignres  maybe  compared  throughout     Tig.  192  represents 
a  hexagonal  prism  of  beryl  distorted  so  as  to  resemble  a  rhombic 

Srism  with  the  acnte  lateral  edges  truncated,  two  opposite  planes 
[  being  nearly  obliterated  by  the  extension  of  the  other  four. 
Gwrved  Orystals. — Onrves  in  imbedded  crystals  are  of  frequent 
occurrence ;  and  in  implanted  crystals  they  ai'e  not  very  imcom- 
mon.  The  annexed  figure  of  quartz  (f.  193)  illustrates  this  kind 
of  distortion ;  the  same  is  described  by  Beck  as  occurring  in 
the  apatite  of  St.  Lawrence  Co.,  N.  T.  Six-sided  pi-isms  of  calcite 
are  occasionally  cm-ved  in  the  same  manner. 

In  many  species,  the  ciTStals  appear  as  if  they  had  been  broken 
transversely  into  many  pieces,  a  sK^t  displacement  of  which  has 
given  a  curyed  form  to  the  prism.    This  is  common  in  tourmaline 
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and  teryl.     The  beryls  of  Monroe,  Oonn.,  often  present  tlicse  i 
termpted  curvatiu-es,  as  represented  in  f.  194. 


Suigulai  CTi  vati  re  o  c  r  n  ry  alln  e  plateh  of  ice  adhering 
to  8  e  t  I  lants  The  e  j  li  t.  i  e  ommonly  implaated  longi- 
ti  d  nally  eitner  on  one  side 
or  opposite  sides  of  the  stem, 
ai  1  many  curve  so  fer 
around  as  nearly  to  encircle 
t  They  have  a  fibrous 
look,  like  some  varieties  of 
_  ■psum.  They  are  often 
|oI  erved(asat!New Haven, 
I  C  )  hi  temperate  latitudes 
urn  the  cold  season.  An 
I  instance  of  the  same  on 
'  a  stone  wall  recently  built, 
has  been  observed  by  Pro- 
fessor Kigaud.  The  plates 
of  ice  were  attached  to  the 
edges  of  the  stones  and  curv- 
ed away  from  the  mortar.* 
Similar  crystallizationB  of 
gypsum  from  the  mam- 
moth cave  of  Kentucky, 
have  been  described  by  I>r. 
Locke  of  Oinciimati,  (Am 
Jom'.  of  Science,  xlii.)  "Al- 
abaster rosettes"  are  com- 
mon  thei'e  a  foot  in  diame- 
tei,  cou&istnig  of  a  diak  suiiounded  by  circles  of  leaves  rolled  ele- 
gantly outward ;  and  tortuous  vines  with  tendrils,  and  curled  leaves, 
are  beautifully  imitated. 


a  pnpcf  by  Pi'of,  .1.   Le  C<hi 


subjpc 
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HTKRNAL   IMTEEFECTIONa   i 


The  transparency  of  crystals  is  often  destroyed  by  disturbed 
ciystallization,  or  by  impurities  talten  up  from  the  solution  during 
the  process  of  crystallization.  Oxyd  of  iron,  chlorite,  pyrites,  silica, 
and  alumina,  are  among  the  most  common  of  these  impurities. 
Any  mineral,  indeed,  that  may  be  dissolved  or  mechanically  sus- 
pended in  tlie  menstrunm  with  the  crystallizing  mineral,  may  be 
thus  entangled  and  forced  into  the  constitution  of  crystals. 

The  impurities  often  take  a  symmetrical  an-angement.  In  gene- 
ral, foreign  matters  collect  most  abundantly  about  the  centre  and 
along  the  dii^nals,  and  also  in  planes  between  the  centime  and  edges 
of  the  ciystaf.  The  latter  taldng  place  in  the  cube,  produces  an 
arrangement  similar  in  form  to  the  eavemoua  cubes  above  de- 


In  chiastolite,  the  foreign  matter  is  arranged  about  the  central 
axis,  and  in  planes  running  from  this  axis  to  the  edges,  and  also 
about  the  lateral  edges  and  exterior  surface  of  the  crystal,  (see  fig- 
ures under  Andalusite).  Dr.  Jackson  has  obsei'ved  the  same  m 
ataurotide.  Tremolite  has  also  been  observed,  according  to  Nau- 
mann,  with  an  interior  teaselated  structure,  like  chiastolite.  It  had 
crystallized  in  contact  with  pnlvendent  carbonate  of  lime  and  mag- 
neeia.  Fluor  spar,  common  salt,  and  nnmei-oua  other  specie,  some- 
times present  similar  appearances.  The  zircons  of  St.  Lawrence 
County,  New  York,  often  have  a  tesselated  structure.  Some  crys- 
tals are  grayish-white  with  the  exception  of  the  angl^,  which  are 
bright  tSestnut-brown,  either  of  a  uniform  color,  or  in  parallel 
stripes  about  the  plane  3S.  In  one  crystal  from  this  region,  Pro- 
fessor Beck  found  a  nucleus  of  carbonate  of  lime,  and  it  is  proba- 
ble, as  he  suggests,  that  the  white  coloring  matter  thus  symmetri- 
cally arranged,  is  carbonate  of  lime. 

Orystals  of  quartz  from  Southington,  Ct.,  have  an  asteriated 
structure  -within,  arising  from  the  meeting  at  centi'e  of  six  whitish 
planes,  con-esponding  to  the  six  lateral  edges  of  the  crystals ;  the 
exterior  of  the  prism  is  also  whitish. 

In  many  instances,  the  foreign  matter  lies  in  layers  parallel  with 
some  of  lie  exterior  plan^.     This  is  often  noticed  in  crystals  of 

anartz,  in  which  there  are  layers  of  different  color's  parallel  with 
le  faces  of  the  terminal  pyramids,  owing  usually  to  intennfesions 
in  the  process  of  their  formation.  In  this  way  transparent  crystals 
sometimes  have  an  exterior  coating  of  an  opaque  white  color,  or 
contain  a  crystal  within  of  different  color,  &c.  Tabular  crystals 
of  heavy  spar  are  often  banded  parallel  with  the  lateral  faces. 

The  mica  from  Jones's  creek  neai-  Baltimore,  contains  opaque 
lines  or  bands  in  concentric  hexagonal  figure,  which  arise  from 
the  same  cause.     In  one  specimen  the  meeting  of  two  hexagonal 
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8  indicated  a  compound  structure,  or  twin  crystallization,  a 
fact  not  apparent  irom  any  peculiai-ity  on  the  surface  of  the  mica. 
A  mica  from  New  Hampshire  has  similar  markings,  and  in  one 
transparent  specimen  in  the  cabinet  of  Dr.  Jacliaon  of  Boston, 
there  are  broad  bands  of  a  deep  black  color  meeting  at  angles  of 
120°  and  60'',  the  angles  of  the  crystal. 

Among  the  most  remarkable  impurities  are  the  drops  of  liquids 
that  occur  in  many  crystals.  In  some  cases  they  appear  to  be 
simply  water  or  a  solution  of  the  mineral  itself,  and  when  exposed 
by  fracture,  crystallization  takes  place  on  evaporation.  In  other 
instances,  they  are  resinous  fluids  of  different  kinds,  as  first  de- 
tected by  Sir  David  Brewster  in  topaz,  quai'tz,  and  other  minerals. 
The  same  author  has  discovered  in  topaz  innumerable  micro- 
scopic crystals  arranged  more  or  less  in  extensive  layei^,  though 
sometimes  in  concentric  arches  or  radiations,  among  which  were 
many  different  forms,  as  the  tetrahedron,  the  cube  and  its  seconda- 
ries, rhombohedron,  hexagonal  plates,  prisms  with  plane  and  pyra- 
midal summits,  flat  octahedron  more  or  less  modified,  rectangular 
plates.  Some  of  the  tesseral  crystals  melt  easily  and  others  not  at 
all ;  and  others  are  infusible ;  so  that  at  least  five  different  substan- 
ces were  indicated.*  Two  different  fluids  have  been  recognized 
by  Brewster  in  some  topazes.  In  one  crystal  a  cavity  0'18  in,  long 
was  partly  filled  with  a  fluid  of  still  diffei'ent  chai'acter,  besides 
different  crystals.  Muor  spar,  Oalcite,  and  Heavy  spar  are  other 
species  that  have  been  found  to  contain  fluids. 

A  microscopic  examination  of  iridescent  feldspai'  has  brought  to 
light  that  in  some  cases  it  contains  minute  ciystals  of  specular 
iron  di^eminated  through  it,  to  which  the  pecuiiai'  iridescence  is 
owing.    The  same  is  true  of  some  red  Cancrinite. 


IN  THE  AHGLES   OF 


The  greater  part  of  tlie  distortions  described  occasion  no  c 
in  the  interfacial  angles  of  crystals.  But  those  imperfections  that 
produce  convex,  cui-ved,  or  stiiated  faces,  necessarily  cause  vari- 
ations, as  explained  on  pp.  Ill,  113.  The  surfaces  of  larger  crystals 
often  have  a  composite  character,  as  a  magnifying  glass  will  show, 
if  not  visible  to  the  naked  eye ;  they  appear  as  if  there  had  been 
a  tendency  to  the  formation  of  smaller  crystals,  while  the  crystal 
was  enlarging.  The  polygonal  markings  on  quartz  crystals  are  of 
this  character.  Octahedrons  of  fluor  sometimes  have  the  faces 
made  up  of  little  cubes.  Such  a  cause  produces  more  or  less  in'eg- 
ularity  in  the  planes  and  their  inchnations.     Sometimes  wliile 


*  See  fiirtlier  on  this  subject,  Trans.  Roy.  Soc.  of  Edinbiirg,  for  1823  and  1 
and  IVans.  EoyaL  Soe.  London,  18t1,  svi,  1!  ;  Phil.  Mug.  [4],  v.  2BS,  18SS  ; 
Amer.  Jour.  Science,  sii,  214,  1827,  and  [2]  t,  420,  1848. 
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enlargement  is  in  progress  and  far  advanced,  poi-tions  of  a  cryatgl 
become  more  or  less  independent  in  their  crystallization,  and  thus 
quite  large  variations  from  symmetry  result,  exhibited  either  in  the 
unnatural  protnberanee  or  breadth  of  certain  parts,  or  a  subdi- 
viaion  into  distinct  crystals. 

Brides  imperfections  from  these  sources,  there  are  others  de- 
rived from  the  presence  of  impurities,  entangled  in  the  crystal- 
lizing mineral.  8neh  impurities,  although  in  many  instances  sym- 
metrically ari'anged,  stilt  influence  rmfavorably  the  fonn  of  the 
crystal;  tbe  foreign  particles  are  guided  in  an  imperfect  degree  by 
the  forces  of  the  crystallizing  molecule,  and  have  not  the  powera 
of  arrangement  in  themselves  which  can  carry  each  to  its  place ; 
and  hence  inipure  crystals,  as  macles,  commonly  differ  mnch  in 
their  angles.  Wlien  these  foreign  ingredients  are  not  thus  sym- 
metrically arranged,  their  injurious  efi'ect  on  the  form  is  even  more 
striking ;  and  there  are  few  cases  of  crystals  of  large  size,  in  which 
such  impurities  do  not  exist. 

Even  the  presence  of  foreign  ingredients  in  solution,  when  the 
crystallization  is  going  on,  seems  often  to  affect  the  angles ;  and  such 
ingredients  may  be  included  in  the  species  without  its  being  at  all 
apparent  except  by  analysis. 

According  to  the  measurements  of  calc  spar  by  A.  Baudrimont, 
the  rhomhs  of  this  mineral  seldom  have  the  three  angles  at  sum- 
mitperfectly  identical. 

The  variations  of  angles  just  alluded  to,  are  of  no  constant  cha- 
racter, and  are  therefore  imperfections.  They  often  amount  to  30' 
even  in  erystala  that  appear  regular,  and  sometimes  to  two  or  three 
degrees.  A  cube  imder  some  circumstances  may  have  the  angles 
of  a  rhombic  prism;  but  the  identity  of  the  similar  fac^,  and  the 
tesseral  character  in  the  modifications  of  the  crystal,  will  stiU  be 
apparent ;  the  six  bounding  planes  will  he  alike  in  lustre,  cleavage, 
hardness,  and  sti-ife,  however  much  the  angles  may  vary,  and  this 
is  never  the  case  with  any  but  equilateral  solids.  The  distribution 
of  raoditying  planes  will  prove  in  like  manner  the  perfect  simi- 
larity of  the  edges  and  angles.  So  in  a  form  resembling  a  rhom- 
bohedron,  if  the  ai^l^  at  ttie  lateral  edges  differed  fundamentally 
from  one  another,  the  edges  would  be  tmlik^,  and  the  modifications 
would  be  monoclinic,  (or  tliose  of  an  oblique  rhombic  prism),  in- 
stead of  rhombohedral.  Thus  by  means  of  the  modiiications  and 
physical  characters,  as  already  illustrated,  we  may  distinguish 
without  difficidty  between  accidental  variations  and  those  of  a 
fundamental  character.  Without  such  modifications  some  cubical 
crystals,  as  of  salt,  might  be  taken  for  rhombohedrons  of  92° 
or  93°. 

The  angles  of  crystals  are  vai-ied  also  by  temperature.     But  this 
kind  of  variation  depends  on  the  nature  of  matter  or  its  relation  to 
heat,  and  is  not  properly  noticed  in  this  place. 
16 
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V.   DETERMINATION   AND  MEASUEEMENT  (W 
CRYSTAIS. 

Owing  to  the  irregular  variatioiiB  of  form  in  crystals,  it  is  evident 
that  the  shape  alone  is  seldom  sufficient  to  determine  the  system  of 
crystallization.  Tlie  indications  giving  important  aid,  may  he 
briefly  reviewed. 

a.  Clea/oage. — Cleavage  being  aUke  parallel  to  like  faces,  and 
wraZ^e  _parallel  to  unlike  faces,  if  a  cube  affords  three  ec[aal  rec- 
tangular cleavages,  (equal  in  ease  and  alike  in  lustre),  the  form  must 
be  monometric ;  if  two  equal  rectangular  cleavages,  it  is  dimetric ; 
if  three  unequal,  it  K  trimetric.  Again,  if  the  angle  between  tlie 
cleavage  planes  is  oblique,  this  gives  fuilJier  evidence  as  to  the 
system,  as  the  principles  aJreaify  explained  sufficiently  elucidate. 

h.  Lustre,  Hardness,  Col&r,  Cha/racter  of  Swffaces. — Z*fejplanes 
are  aUke  in  Instre,  hardness,  strias,  whatever  may  be  the  vanations 
in  size.  Hence,  if  a  cube  has  Kke  strife  on  au  its  six  sides,  the 
form  is  plainly  monometric ;  but  if  the  sorface  of  one  of  its  oppo- 
site aides  differa  from  that  of  the  others,  the  form  belongs  to  some 
other  system.  So  hardness  and  color  often  differ,  and  lustre  almost 
uniformly,  for  unlike  planes.     (See  beyond,  under  Color). 

G.  Refraction,  PolwrisaUon. — As  explained  on  a  following  page, 
the  system  of  crystallization  haa  generally  a  direct  relation  to  the 
polarizing  properties  of  the  crystal.  When  we  have  but  fragments 
of  a  mineral,  this  mode  is  Mgbly  important, 

d.  Heat,  Elasldoiiiy. — The  properties  of  crystals  as  regards  the 
conduction  of  heat,  and  their  elasticity,  have  a  direct  dependence 
on  their  eryatalline  form ;  but  the  means  of  making  observations 
on  these  points  are  not  yet  easily  obtained,  and  require  mucli  skill 
in  their  appHcation. 

e.  Chwaater  of  the  modiifiaatdons  of  crystals.— ^iq  position  of 
planes  upon  crystals  is  an  unerring  guide  to  the  system  of  crystal- 
lization, when  the  crystal  is  much  modified,  (except  in  some  of  the 
grosser  distortions),  and  may  serve  to  correct  deductions  from  meas- 
m'ements.  If  a  cube  is'found  to  have  slightly  oblique  angles  on 
measurement,  and  still  the  edges  ai'e  all  modified  aHte,  and  tlie 
angles  also  alike,  there  is  good  evidence  that  the  ciystal  is  mono- 
metric,  for  only  like  parts  of  a  crystal  are  alike  in  their  modifica- 
tions. If  the  crystal  were  rhombohedral,  as  the  apparently  oblique 
angle  might  be  thought  to  imply,  there  would  be  two  kinds  of 
edges  to  the  rhombohedron,  and  two  kinds  of  solid  angles,  to  be 
modified  differently.  If  a  cubical  crystal  has  different  planea  in 
number  or  inclination  on  a  set  of  lateral  edges  from  what  it  has  on 
the  basal,  the  form  must  be  dimetric.  The  same  principle  is  easily 
applied  to  other  cases.  In  such  examinations,  the  characters  men- 
tioned in  the  following  table  should  be  noted  :— 
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Tmolimic 


l.AUedg 
modified 
2.  Tino*oi 
of  tlie  a 


»  modified  alike,  1 
inme.  or  repl.  by  > 
niilar  planes.        )        ■' 

Number  of  aimilar  planes  at  extremitiee  1  Hbxaoohal 
of  crystal  3  or  some  multiple  of  3,  (    System. 

The    superior  ( 
basal   modifica- 

similai'  to  the) 
oorreapondingl 
m/mor  m  front  [ 
or  iiiperior  b 

~;.  Tha  Eigfit  Khoinboidal  Prism   on   its 
Ehomboidal  base  may  ba  diatinguished  from  the 
other  right  prism  by  the  dissiinilar  modifications 
of  its  lat-eral  and  basal  edges  and  angles. 
1.  Similar  planes " 
at  each  base  either 
4  or  8  in  nnmber.      Diuetbic 
The    swpffi'ici; 
basal   modi£ca 
tions    in    front 
similar 

r  esponding 
inferior  in  front 
or  flnparior  be- 


Nnmber  of  sim- 

tromitiea  of  erjs-  - 
tal,  neither  8  nor 
a  multiple  of  3, 


Two  adjacentyOT  1  MoNooii- 
I  two    approximate  t      sm 
eiro.  pL  possible.    J  System. 


i.  All  lat.  edges 
(if  modified)  simiL 
wbeveled.t 


1.  Similar  planes  1 
at  each  base  either 
2  or  4  in  number.       Trihei^ 

2.  All  lat  edges  [      mc 
;if   modified)   not     System, 
sinii!.  truncated  or  I 
beveled.f  J 


The  following  are  important  laws  for  c  ^ 

of  planes,  and  meir  application  will  often  prove  asimilarity  where, 
from  the  great  dissimilarity  in  the  size  of  the  planes,  it  was  not 
supposed  to  exist. 

1,  Planes  equally  inclined  to  the  same  plane,  are  similar. 

3.  Planes  eijually  incKned  to  similai-  planes,  are  similar. 

h.  Measwem&ni  of  Angles. — -The  importance  of  thfe  means  of  as- 
certaining the  system  of  ci'ystallization  is  obvious.  As  has  been  im- 
plied, it  may  lead  to  erroneous  deductions ;  but  in  most  cases  it 
enables  us  to  correct  conclusions  drawn  from  other  sources.  It 
generally  gives  essential  aid  in  caiTying  out  the  mode  of  discriili- 
mationlast  laid  down. 

The  occuiTenee  of  the  angle  120°  should  always  suggest  the  pos- 
•sibility  (not  the  certainty)  mat  the  form  may  be  hexagonal  or  mo- 
Hometric ;  or  of  109°  38',  or  70^  33',  that  the  form  may  be  the 
regular  octahedron ;  or  of  135°,  that  one  of  the  plan^  giving  the 
angle  tnincates  a  rectangular  edge. 

*  The  rhombohedron  is  the  only  solid  included  in  this  division,  any  of  whose 
angles  admit  of  a  tmncatiou  or  replacement  by  three  or  six  planes. 

^  The  terminal  edges  of  the  oottihedrons  ai-e  here  termed  lateral,  in  order  that 
these  statements  may  bo  generally  applicable  both  to  prisms  and  octahedrons. 
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USE  OP  GONIOMETERS, 

The  angles  of  ciystais  are  measured  "by  ineana  of  instraments 
called  Qomometers. 

a.  Vomm/m  Goniomet&r,  called  also,  Hawi/s  Gomometer.— The 
simplest  of  these  instruments,  called  tlie  Common  Goniometer,  is 
here  repr^ented.  It  consists,  1,  of  a  semicircular  arc  graduated  to 
half  degrees,  and,  consecLuently,  measuiing  180° ;  2,  two  arms,  one 
of  wbien,  ab,is  stationary,  or  admits  only  of  aslidingmotion back- 


ward and  forward,  by  means  of  slits,  p'A,  ik.  The  other  arm  turns 
on  o,  the  centre  of  the  arc,  as  an  axis ;  there  is  also  a  slit,  «^,  in 
this  arm.  By  means  of  these  slits,  the  parts  of  the  arms  below  o, 
that  is,  tw,  00,  may  be  shortened,  which  la  found  necessary  for  the 
measurement  of  small  crystals.  The  faces,  whose  inclination  is  to 
he  measured,  are  applied  between  the  arms  ao,  go,  which  are  open- 
ed till  they  just  admit  the  crystal,  and  are  seen  to  be  closely  ap- 
plied to  the  surface  of  the  same.  This  should  be  determined  by 
close  examination,  holding  it  at  the  same  time  up  to  the  light  and 
observing  that  no  light  passes  between  the  arm  and  the  plane  of 
the  crystal.  The  number  of  degrees  on  the  arc,  between  k  and 
the  left  edge  of  d,  (this  edge  being  in  the  line  of  the  centre  o  of  the 
are),  is  the  required  angle. 

For  measuring  crystals  partially  imbedded,  the  ai-c  is  usually 
jointed  at/,  so  that  the  part,  a/,  may  be  folded  back  on  the  other 
quadrant.  When  the  angle  has  been  measured,  the  arms  are  se- 
cured in  their  place  by  the  screw  at  o,  and  the  are  r^tored  to  its 
former  position,  and  therefastenedby  thebar, mi?.  Theanglemay 
now  be  read  off.  Tlie  anns  sometimes  admit  of  beine  separated 
from  the  arc,  in  order  to  obtain  more  conveniently  the  required 
angle.  They  may  then  be  adjusted  to  the  arc  in  a  very  simple 
manner,  which  wdl  be  imdei-atood  by  the  observer  without  expla- 
nation, and  the  angle  read  off  as  above. 
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When  a  goniometer  is  not  at  hand,  approsimate  results  may  be 
obtained  by  meana  of  an  extemporaneoua  pair  of  arms,  made  care- 
fully of  mica,  or  even  of  Bristol  board.  After  taking  the  angles 
■with  them  in  tiie  mannei'  explained^place  them  on  a  sheet  of  paper, 
and  with  a  pencil  and  ruler  lay  off  the  angle  by  drawing  hnes 
parallel  with,  or  in  the  direction  of,  each  arm  of  the  forceps.  This 
angle  may  then  be  measured  by  means  of  a  graduated  arc,  or  a 
scale  of  cords  or  tangents. 

The  results  obtained  with  a  common  goniometer  are  seldom 
within  a  quarter  of  a  degree  of  the  tnith.  For  polished  crystals, 
we  have  a  much  superior  instrnment  in  the  Befiectme  Gomomeier 
of  Wollaston. 

b.  The  Eejlective  G(miometer  of  WoUaston. — The  reflective  goni- 
ometer is  represented  in  the  annexed  figure.  The  principle  on 
which  this  instrument  is  constructed  may  oe  understood  by  refer- 
ence to  the  following  figure,  which  represents  a  crystal,  whose  an- 
gle, abc,  is  required. 

The  eye  at  ?,  looking  at  the  face  of  the  ci-ystal,  i'''' 

bo,  observes  a  reflected  image  of  m,  in  the  direc- 
tion of  Pn.  The  crystal  may  now  be  so  changed  "*^ 
in  its 'position,  that  the  same  image  is  seen  reflect- 
ed by  the  next  face,  and  in  the  same  direction,  Jfl  /  / 
Pn.  To  effect  this,  the  crystal  must  be  turned  ■^•^tillMI 
ai'ound,  until  abd  has  the  present  direction  of  bo.  The  angle  dho, 
me^ures,  therefore,  the  number  of  degrees  through  which  the 
crystal  must  be  turned.  But  i^e,  subtracted  from  180°,  equals  the 
required  angle  of  the  crystal,  abc.  The  crystal  is,  therefore,  passed 
in  ite  revohition  through  a  number  of  degrees,  which  subtracted 
from  180°  give  the  required  angle.  This  angle  evidently  might 
be  measured  by  attaching  the  crystal  *;o  a  graduated  circle,  which 
should  turn  with  the  crystal. 

This  object  is  convenient-  1*8 

ly  accomplished  by  tlie  in- 
genious and  simple  contri- 
vance of  Wollaston. 

AB  is  the  circle,  gradua- 
ted to  half  degrees.  By 
means  of  the  vernier,  v, 
minutes  are  measured.  The 
wheel  ffh  is  attached  to  the 
main  axis,  and  moves  the 
graduated  circle,  together 
with  the  adji^ted  crystal. 
The  wheel  n  is  connected 
with  au  axis  that  passes 
through  the  main  axis, 
(which  is  hollow  for  the 
purpose),  and  moves  merely 
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the  parts  to  which  the  crystal  is  attached,  iii  order  to  aid  in  its 
adjuatn^ent.  The  contrivances  for  the  adjiistnient  of  the  crystal  ai'e  at 
p,  q,  r.  To  use  the  instrnment,  it  must  be  placed  on  a  small  stand 
or  table,  and  bo  elevated  as  to  allow  the  observer  to  rest  his  elbows 
on  the  table.  The  whole,  thus  firmly  arranged,  is  to  be  placed  in 
front  of  a  window,  distant  from  the  same  from  six  to  twelve  feet, 
with  the  axis  of  the  instrnment  parallel  to  it.  Before  operation,  a 
dark  line  should  he  drawn  below  the  window  near  the  floor,  paral- 
lel to  the  bare  of  the  window ;  or,  what  is  still  better,  on  a  slate  or 
board,  placed  before  the  observer  on  the  table. 

The  crystal  is  attached  to  the  movable  plate  q,  by  a  piece  of  wax, 
and  so  arranged,  that  the  edge  of  intereection  of  the  two  planes, 
including  the  reuiiired  angle,  shall  be  in  a  line  with  the  axis  of  the 
instrument.  This  is  done  oy  varying  its  situation  on  the  plate  q, 
or  the  situation  of  tJie  plate  itself,  or  by  means  of  the  adjacent 
joints  and  wheel,  r,  s,p. 

When  apparently  adjusted,  the  eye  should  be  brought  close  to 
the  erj^tal,  nearly  m  contact  with  it,  and  on  looking  into  a  face, 
part  of  the  window  will  be  seen  reflected,jOne  bar  of  which  must 
be  selected,  or  a  coixi  stretched  across  the  window,  for  the  experi- 
ment. If  the  crystal  is  correetfy  adjusted,  the  bar  or  cord  will  ap- 
pear horizontal,  and  on  turning  the  wheel,  n,  till  this  bar,  reflected, 
18  observed  to  approach  the  dark  line  below,  seen  in  a  direct  view, 
it  will  be  found  to  be  parallel  to  this  dark  line,  and  ultimately  to 
coincide  with  it  If  there  is  not  a  perfect  coincidence,  the  adjust- 
ment must  be  altered  until  this  coincidence  is  obtained.  Continue 
then  the  revolution  of  the  wheel,  n,  till  the  bar  or  cord  is  seen  by 
reflection  in  the  next  face,  and  if  hei'C  there  is  also  a  coincidence 
of  the  reflected  bar  or  cord  with  the  dark  line  seen  direct,  the  ad- 
justment is  complete ;  if  not,  alterations  must  be  made,  and  the 
first  face  again  tried.  A  few  successive  trials  of  the  two  faces,  will 
enable  the  observer  to  obtain  a  perfect  adjustment 

After  adjustment,  180°  on  the  arc  should  be  brought  opposite  0 
on  the  vernier.  Tlie  coincidence  of  the  bar  and  dark  line  is 
then  to  be  obtained,  by  turning  the  wheel  ii.  As  soon  as  obtained, 
the  wheel  ?«■  should  be  turned  until  the  same  coincidence  is  ob- 
served, by  means  of  the  next  &ee  of  the  crystal.  If  a  line  on  the 
graduated  circle  now  correspontk  with  0  on  the  vernier,  the  angle 
is  immediately  determined  by  tlie  inimber  of  degrees  marked  by 
this  line.  If  no  line  con'esponds  with  0,  we  must  observe  whicli 
line  on  the  vernier  coincides  with,  a  line  on  the  circle.  If  it  is  the 
18th  on  the  vernier,  and  the  line  on  the  circle  next  below  0  on  tlie 
vernier,  marks  125°,  the  requii-ed  angle  is  135°  18' ;  if  this  line 
marks  135°  30',  the  reiiuired  angle  is  125°  48'. 

Some  goniometers  are  furnished  With  a  small  polished  refiector 
attached  to  the  foot  of  the  instrintient,  below  tlie  part  s  q,  and 
placed  at  an  oblique  angle  so  as  to  reflect  a  bar  of  tlie  window. 
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This  is  an  important  improvement,  as  tlie  reflected  bai'  anawera  the 
purpose  of  the  line  drawn  below  the  window,  and  is  more  conven- 
iently used.  Tliis  reflector  may  be  easily  added  to  the  common 
instrnmenta,  placing  it  at  an  angle  of  about  45*^,  or  such  as  will 
reflect  tlie  bar  to  the  eye  when  looking  towai'ds  tlie  crystal  while 
observing. 

MitacnerUcKs  Q(mioriieter  has  »  amaU  lens  mounted  in  a  tube 
for  sighting  the  ciystal;  but  the  lena  diminishes  so  mnch  the 
light  reflected  by  the  ciTstal  to  the  eve,  that  it  is  not  generally 
of  much  value.  "xMb  instrument  is  furnished  also  with  a  micrometer 
screw  for  aid  in  taming  the  graduated  circle,  and  eei-tain  valuable 
contrivances  for  adjustmg  the  crystal. 

Mohs's  Ommmieter  differa  from  Wdll^ton's  mainly  in  having 
the  circle  horizontal. 

Bdhme^a  Gommmt&r  has  a  horizontal  graduated  circle.  The 
crystal  is  placed  at  centre  on  the  axis,  witli  the  edge  vertical. 
There  are  two  glasses  mounted  horizontally,  with  tubes  and  cross 
threads,  for  sighting  the  crj^tal :  hotli  are  attached  to  the  gradu- 
ated arc,  one  moveable,  the  other  fixed.  The  crystal  is  so  placed 
liat  one  face,  (of  tlie  two  including  the  req^nii'ed,  angle),  on  being 
viewed  through  tlie  movable  glass  reflects  the  sight-Ou-eads  of  the 
other  glass ;  it  is  tlien  turned  around  tiU  the  other  glass  gives  the 
same  reflection.  The  ai'c  through  which  the  crystal  is  revolved,  is 
then  read  off'  on  the  graduated  circle. 

Adelmmi's  Gomometer  ie  an  ingenious  contrivance,  made  at 
Paris,  combining  a  common  and  a  reflectuig  Goniometer.  It  is 
much  less  costly  than  Wollaston's. 

In  goiiiometrical  measiu'emenfs,  a  knowledge  of  the  simple 
mathematical  principles  stated  on  page  61  ai-e  of  great  importance. 

For  accurate  measiuements  of  the  angles  of  crystals,  the  temper- 
ature of  the  ciystals  should  be  noted ;  the  angles  often  change 
somewhat  with  a  change  of  temperature,  as  stated  in  the  remarks 
on  Heat. 


VL.COMl'OrmD  CEYSTALLTNE  STRUCTtlliE. 

The  compound  crystalline  structure  of  minerals  is  exhibited 
either  in  distinct  crystals  having  a  composite  character,  or  in  ag- 
gregated crystallizations.  Tlie  former  are  called  Compowid  or 
Twtn  Orystals  ;  they  have  regular  facets  and  the  same  perfection 
of  outline  and  angle  as  simple  crystals. 

Compound  crystals  may  be  compared  to  monstere  in  the  animal 
kingdom.    They  may  be  composed  of  two  united  crystals,  or  of 


Gomp&imd   Grystah,   cotivposed  of  two  mdividmds,  or   Twm, 
Oy«fafe.-^Representatlons  of  some  of  tbese  compound  forms  are 
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given  in  the  following  figures,  and  in  connection  ■with  the  descrip- 
tions of  many  species  through  the  succeeding  pages  of  this  work. 
Their  shnicture  may  be  imitated  by  cutting  a  model  of  a  crystal  in 
two  halves,  inverting  one  of  the  halv««,  (or  revolving  it  180°},  and 
199  200        then  applying  it  thus  inverted  to  the  other 

half.   Fig.  199  is  an  octahedron,  which  is  re- 

E resented  as  cut  in  two  in  the  plane  aled. 
[  we  revolve  one  half  60°  or  180°,  and 
pply  it  to  the  other,  it  produces  the  foim 
!l  in  f.  200.  _  _ 

In  compound  crystals,  composition  may  take  place  parallel  to 
different  seeondaiy  planes,  but  generally  it  occurs  pai'allel  to  some 
face  of  the  fundamental  prism,  or  to  the  diagonal  planes,  that  is, 
paraUel  to  planes  I,  ii,  li,  or  1.  Composition  parallel  to  other 
faces  is  occasionally  met  with. 

There  are  two  modes  in  which  composition  may  take  place. 
They  may  be  explained  by  reference  to  the  method  of  imitating 
them,  as  follows.  On  dividing  a  crystal  into  halves,  and  holding 
the  plane  of  division  vertical,—- 

(1).  One  of  the  halves  maybe  inverted,  as  if  by  revolution  180°, 
on  a  horizontal  axis  at  right  a/ngles  to  the  plane  of  section,  and  the 
two  again  united  by  the  sur&ces  that  were  separated. 

(3).  One  of  the  halv^  may  be  turned  around,  through  180°,  as 
if  by  revolution  on  a  horizontal  axis  paraUel  to  the  plane  of  sec- 
t  on  a  d    he  face  opf  s  te  and  pi  allel  to  that  of  the  plane  of 


then  1 


1  to  the  otl  e  half, 
rg    01 


oblique 

vertically  along 

tl  e  1  lane  a  c.    The  back  planes 

ay  1  e  considered  as  lettered 

hi  e  those  in  front  with  the  ad- 

i  of  an  accent.     Tlie_^s^ 

f  these  two  modes  of  compo- 

t  on  is  illustrated  in  £  202 ; 

^      t  is  inverted  so  that  the 

b  ck  plane  m'  is  in  front,  in 

.^ ^  -  ^ oif      In  the  second  mode,  t' 

_,  ._6  outer  plane  instead  of  t,  the  latter  being  the  plane  of 

union  with  P  M  T ;  and  p'  would  be  at  top  as  before,  but  m 
would  remain  in  front.  In  the  junction  of  the  two  parts,  by  this 
second  mode,  an  obtuse  plane  angle  of  one  of  them  comes  against 
an  acute  of  the  other,  so  that  the  two  parts  do,  not  fit  into  asymmet- 
rical solid,  unless  the  acute  edges  of  die  prism  (the  oppMite  edg^ 
a  and  c)  be  truncated,  which  is  usually  the  fact  in  species  in  which 
this  mode  of  composition  occurs,  viz.  Feldspai-  and  Albite. 

The  first  of  these  modes  of  composition  may  occur  in  each  of  the 
systems  of  crystallization,  though  not  always  apparent  in  all,  in 
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the  external  fonn.  Examples  of  it  are  sometimes  distingaislied 
by  internal  arrangements  of  color,  or  by  optical  cliaractere,  when 
not  otherwise  recognizable.  The  second  mode  is  of  rai'e  occni'- 
rence. 

In  the  irwnwneirie  system  there  may  be  composition  in  three 
directions,  (1),  parallel  to  an  octahedral  face  or  a  plane  truncating 
the  SHgle  01  a  cnbe ;  (3),  parallel  to  a  dodecahedi-al  face,  or  a  plane 
trancating  the  edge  of  a  cube ;  ^3),  parallel  to  a  face  of  the  cnbe. 
The  first  kind  produces  forms  with  reentering  angles ;  and  the  se- 
cond and  third  also  when  occurring  in  hemihedral  tonne.  Tlie  third 
kind  and  the  second,  except  in  the  case  mentioned,  are  not  distin- 
guishable by  the  form,  as  the  inversion  of  the  halves  of  a  cnbe 
parallel  to  a  cnbic  face,  or  parallel  to  an  edge,  produces  only  a 
cube  still,  and  no  change  of  the  apparent  form.  Such  twins  in 
holohedral  forms  cannot  therefore  be  recognized  by  the  external 
form  when  they  occur. 

Fig.  200  represents  a  twin  of  the  first  of  these  kinds ;  it  occurs  in 
Spinel,  Magnetite,  &c.  When  the  form  is  shortened  parallel  to  the 
plane  of  nnion,  it  becomes  tabular,  and  is  sometimes  quite  thin 
tabular. 

Pig.  203  exhibits  the  same  kind  of  composition  in  a  dodeca- 
hedron. One  half,  as  in  the  case  of  the 
octahedron,  is  revolved  60°,  (or  the  restilt 
is  equivalent  to  this).  In  a  cube  it  pro- 
duces a  solid  made  up  of  two  cubes  umted 
by  tbeir  angles,  parallel  to  an  octahedral 
plane.  In  a  form  like  f,  34,  the  result  is 
similar  in  bind,  but  sometimes  the  six  faces 
about  one  solid  angle,  and  the  six  about 
the  diagonally  opposite,  form  together 
a  twin  having  the  form  of  a  low  double 
eix-sided  pyramid,  resembling  somewhat 
i  89,  as  in  Native  Copper,  tbe  interme- 
diate parts  being  absent.   Fig.  185  is  an  example  in  the  Diamond. 

In  1 273  of  Blende,  a  revolution  of  60°  produces  the  solid  in  f. 
273  A. 

In  the  cUmetrio  system  twins  may  occur  parallel  to  (1)  the  basal 
plane  {0)  of  a  prism ;  (2)  a  lateral  plane,  ii ;  (3)  a  vertie^  diag- 
onal plane  I ;  (4)  a  plane  replacing  a  basal  edge  of  the  prism  n, 
usually  plane  li;  (5)  a  plane  replacmg  an  angle,  usually  plane  1. 
Only  the  last  two  kmds  are  marked  by  reentering  angles  in  holo- 
hedral forms,  oj;  are  recognizable  except  it  be  by  optical  characters, 
while  all  may  he  distinguished  in  hemihedral  fonns. 

The  annexed  fig.  20i  represents  a  square  pi-ism  terminating  in  a 
pyramid,  dividedtiy  a  diagonal  section ;  andf.  205  shows  the  form 
resiilting  from  revolving  one  of  the  halves  thus  fonned  180°,  It  is 
common  in  tin  ore,  (Cassiterite). 

17 
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The  square  octaliedron  li  or  1  gives  rise  to  twins  by  compcaitioQ 
])aral!e!  to  one  of  its  faces,  similar  to  t  300,  bnt  of  less  ejmmetricaJ 


cliaraeter,  a  process  that  may  be  instnietiTely  followed  through  hy 
cutting  out  models.  A  form  of  this  kind  is  represented  in  f.  395  ; 
competition  is  parallel  to  ti.  Tabular  forms  may  result  with  this 
kind  of  composition;  and  thin  tables  thus  formed  are  sometimes 
aggregated,  or,  as  it  were,  piled  up,  together. 

Li  the  irimetne  system  composition  may  occur  in  the  same  di- 
rections as  in  the  dimetric ;  and  as  tlie  lateral  axes  are  tmequal, 
twins  formed  by  composition  parallel  to  these  axes,  (as  to  planes  H  or 
li),  are  different  in  kmd.  ComptBition  parallel  to  the  axial  sections, 
aa^orn,  does  not  produce  twins  recognizable  as  such  by  external 
form ;  but  when  it  takes  place  parallel  to  the  plane  I,  (f  4, 32, 24), 
as  these  planes  form  a  rhombic  prkm,  thei-e  are  reentering  angles, 
as  shown  in  Aragonite,  (q.  v.)  An  example  of  composition  pai^ 
allel  to  plane  11  is  given  in  f.  332,  under  Manganite. 

In  the  oUique  systems,  twins  parallel  to  the  axial  sections  may 
have  reentermg  planes,  or  planes  in  abnormal  positions,  as  a  result 
of  the  competition,  as  well  as  those  formed  by  composition  in 
other  directions.  Fig.  357  (Au^te)  represents  an  example  of  com- 
position parallel  to  m,  the  simple  form  of  which  is  shown  in  f.  350. 
Fig.  362  IS  another  in  Hornblende ;  f  361  is  the  simple  form.  Fig, 
415,  416  (Albite)  are  examplesof  composition  parallel  to  *iy  the 
former,  by  an  invei-sion  of  the  first  kind,  and  the  other  of  the 
second  kind,  described  on  page  138.  Fig.  424,  425,  are  twins  of 
Orthocltee,  compounded  parallel  to  ii,  similar  to  the  last  men- 
tioned of  Albite.  In  f.  428  composition  is  parallel  to  2*.  Gypsum 
and  several  other  species  afford  additional  examples. 

In  the  hs^agonm  system,  twins  of  rhombohedr^l  forms  occur 
compounded  (1)  parcel  to  the  terminal  plane  0  (fiS) ;  (3)  the 
prismatic  planes  I  or«3:  the  rhombohedral  feces  (^ ;  (4)  planes 
tmncating  the  terminal  edges,  or  — ^Jt :  (5)  rarely  parallel  to  the 
face  of  the  pyi'amid  1-2  and  the  rhomboliedvon  — 3^. 

When  composition  is  pai-allel  to  0,  the  twin  appears  as  if  made 
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bj  a  revolution  through  60*^  of  one  half  of  the  simple  crystal,  the 
axis  of  revolution  being  the  vei'tical  axis  of  the  priBm.  Several 
figures  under  Caleite  (q.  v.)  ai'e  forma  of  thia  kmd,  A  siinilai- 
mode  of  composition  produces  the  form  in  f.  300  A,  (Pjrargyrite)  ; 
the  hexagonal  prism  of  the  simple  ciystal  has  its  alteniate  edges 
truncated ;  and  in  the  compound  form  (produced  through  a  revo- 
lution of  one  half  60°)  this  tnmcation  appears  on  half  of  each  edge 
alternately  above  and  below.  Composition  parallel  to  I  is  repre- 
sented in  one  of  the  forms  of  Caleite,  (q.  v.)  Composition  parallel 
to  R  occure  In  Caleite,  Ohabazite,  Quartz,  &c.  Composition  par- 
allel to  \R  is  met  with  in  Caleite  and  Pyrargyrite ;  see  f  300, 
Composition  parallel  to  — '^R  is  exemplified  under  Caleite,  (q.  v.) 
Composition  parallel  to  the  pyramid  1-2,  or  an  edge  of  the  common 
pyramid  of  Quartz,  sometimes  occurs,  (f.  342). 

In  the  compound  forms  which  have  been  described,  the  crystal 
is  generally  as  complete  and  well  finished  as  the  simple  form,  and 
it  IS  obvious  that  the  formation  of  the  twin  coromenced  with  the 
nucleal  molecule,  which  itself  posseted  the  compound  character, 
or  consisted  essentially  of  two  molecules.  Such  twins  are  prop- 
erly parageme ;  and  they  are  distinct  from  another  kind,  mdor 
gsmo,  in  which  tlie  composition  took  place  subsequently  to  the 
commencement  of  the  crystal. 

In  meioffenic  twins,  the  two  parts  of  the  twin  are  not  united 
along  a  diagond  section,  but  by  parts  more  or  less  distant  from 
the  proper  centre  of  either.  Such  are  the  forms  represented  in 
f.  345,  346,  (Quartz). 

A  mode    of  metagenic   composition  is  aoe 

observed  in  doubly  geniciilated  crystals,  as 
those  of  Entile,  annexed  figure.  The  gen- 
iculations  take  place  at  eqnaldistances  eitlier 
side  of  the  centre  of  the  crystal,  and  are 
evidently  the  result  of  some  cause  acting 
after  the  crystal  had  begun  to  form.  The 
geniculation  is  usually  parallel  to  a  plane 
of  common  occurrence,  either,  one  of  those 
of  the  fmidamental  foim,  or  its  simplest 
modifications.  This  geniculation  often  is 
frequently  repeated  in  the  same  crystal,  and 
thus  the  ends  of  a  crystal  are,  by  successive 
geniculations,  bent  aronnd  together  or  into 
one  another,  as  happens  in  Entile. 

Ctmpound  Ory^als  composed  of  more  thai. 

In  the  liionomepriG  system,  in  which  the  axes  are  all  equal,  the 
composition  occurring  along  one  octahedi-al  section  may  occur 
parallel  to  all  such  sections  alike ;  and  hence  comes  a  compound 
fonn  of  pyrites,  (f  282  A),  made  up  of  pentagonal  dodecahedrons. 
It  corresponds  to  an  intei'penetration  of  two  pentagonal  dodecahe- 
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drons,  a  right  and  a  left,  (+  and  — ).  In  a  similai'  manner  there  re- 
sults the  compound  fonn  represented  in  f.  306,  which  become 
very  complex  when  the  crystola  are  highly  modified.  Fig.  272  A, 
represents  a  crystal  of  Galena  of  this  kind,  distorted  bj  being 
shortened  in  the  direction  of  an  octahedral  axis. 

In  tetrahedral  forms,  composition  pai'allel  to  the  cubic  faces  pro- 
duces the  form  in  f  307,  -which  may  be  viewed  as  made  of  two 
interpenetrating  tetrahedrons.     By  this  method  ia  formed  the  twin 
207  208  of  Diamond  reoriented  in 

f.S67A.     With  the  compo- 
sition parallel  to  an  octahe- 
dral iace,  the  form  in  f.  208 
is  produced,  also  made  of 
two  interpenetrating  teti'a- 
hedrone.    It  illustrates  the 
origin  of  the  twin  of  Gray 
Copper  in  f.  303  A. 
In  the  d^/meiHc  system,  the  eight  octahedral  sections  are  similar 
to  one  another,  as  in  the  monometric,  and  hence  there  may  be  com- 
position Bimultaneously  parallel  to  all.    Very  complicated  forms 
are  thus  produced  in  Copper  Pyrites  and  Tin  Ore.  '  Fig.  295  A, 
s  one  of  the  occurring  forms  of  Copper  Pyrit^. 

In  the  trimet/no  system,  craciform  and  stel- 
late ciystals  are  common.    Fig.  209  represents 
a  form  in  ehrysoberyl.     Other  varieties  are 
shown  in  1 333, 234, 236,  beyond ;  others  nnder 
h  Stanrotide,  Aragonite,  Cerusite,  and  Haimo- 
n  tome.     In  the  stellate  forms,  the  compound 
3  crystals  consist  of  th^ee  or  me  rays,  when  the 
angle  of  the  prism  is  near  130°,  or  one-third 
of  360",  and  jvoe  rays  when  about  one-fifth  of 
360",  as  in  Karcasite. 
In  ThorrAohedjrdl  species,  as  Pyrai-gyrite,  Ohabazite,  Levyne,  and 
Cinnabar,  compoimd  crystals  occur,  which  in  the  simplest  form 
resemble  f.  306  of  Fluor  spar.     They  may  be  viewed  as  formed  by 
the  interpenetration  of  two  rhombohedrons  a  -[-  and  a  — ,  with  the 
vertical  axis  as  the  axis  of  composition,  or  by  a  composition  of  six 
s  united  parallel  to  the  prismatic  planes  L    Li  Ilmenite,  anal- 
2^y  ogous  forma  occur ;  by  composition,  upon 

the  form  in  f.  314,  compound  crystals  nearly 
similar  in  their  faces  to  f.  313,  are  produced. 
Stellate  forms  also  occur  in  the  rhombo- 
hedral  system,  as  represented  in  the  accom- 
panying figure  of  a  crystal  of  snow,  (f.  210). 
Another  foi-m  of  compoimd  crystal  in  this 
system  is  represented  in  f.  300,  nnder 
Pyi'argyrite.  It  consists  of  four  crystals, 
united  parallel  to  the  feces  — ^P. 
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Crystals  are  often  gi-oitped  in  linear  aeries,  as  in  Native  Cop- 
per and  Silver,  and  thus  constitute  long  thi'eade  or  reticulations. 
In  clustered  crystals,  it  is  generally  a  fact  that  adjoining  crystals 
are  parallel  in  petition,  and  nnited  by  a  plane  parallel  to  one  of 
the  principal  sections  or  planes  of  common  occurrence.  Senar- 
mont  mentions  the  union  in  Galena  parallel  to  tlie  octahedral  feces 
as  common ;  and  he  also  d^cribes  an  instance  where  the  imion  was 
parallel  to  ike  plane  3-|. 

The  positions  of  crystals  on  the  supporting  rock  seem  at  firet  to 
be  without  any  regularity.  By  closer  inspection  we  detect  even 
here  the  same  law  of  hai-raony  that  governs  the  formation  of  the 
simple  and  compound  crystal.  The  various  petitions  assumed  cor- 
respond generally  with  the  move  common  kinds  of  composition  in 
twin  crystals.  Brooke  observes  with  respect  to  certain  artificial 
crrstallizations  of  nitrate  of  lead,  that  some  of  the  octahedrons 
"  had  their  axes  perpendicular  to  the  surfaces  on  which  they 
rested"—"  others  rested  on  one  of  their  planes,  and  othei«  were 
attached  by  an  edge  to  the  bottom  of  the  ve^el ;"  thus  exemplify- 
ing thi'ee  kinds  of  composition.  This  regularity  is  not  always 
manifest  on  account  of  the  imevenness  of  the  smfece  on  which 
they  rest.  In  general,  however,  on  glancing  the  eye  over  a  sni'fece 
covered  with  crystals,  a  reflection  from  one  face  will  be  accom- 
panied with  reflections  from  the  corresponding  face  in  each  of  the 
other  crystals,  showing  that  the  crystals  are  simflar  throughout  in 
their  positions. 

This  tendency  to  parallelism  in  the  positions  of  associate 
is  even  apparent  in  cn^talbne  aggregates.  In  granite,  for  e: 
which  is  composed  of  feldspar,  quartz,  and  mica,  the  feldspar  crys- 
tallizations have  usually  a  common  position ;  that  is,  the  corres- 
ponding extremities  lie  in  the  same  direction,  or  nearly  so.  On 
this  account  granite  is  cleavable  in  one  direction  more  easily  than 
in  others,  and  this  direction  is  that  of  the  perfect  cleavage  plane  of 
the  feldspar.  The  pai"allel  positions  of  tiie  mica  in  gneiss  causes 
the  fissile  character  of  that  rock. 

In  some  cases  also,  ciystals  of  different  minerals  associated  to- 
gether take  a  parallel  or  continuoos  position.  Thus  crystals  of 
Albite  aad  Feldspar,  and  of  Stanrotide  and  Kyanite,  at  times  have 
this  relation ;  and  Breithanpt  has  observed  the  same  between  crys- 
tals of  Bntile  and  Specular  iron,  the  crystals  of  Entile  in  this  case 
having  the  vertical  axis  in  the  direction  of  a  lateral  axis  of  the 
Specular  iron.  Haidinger  has  olraerved  Pyroxene  and  Hornblende 
crystals  a^ociated  in  parallel  positions. 

A  prism  of  Oalcite  terminating  in  the  planes  — ^,  has  been  ob- 
served, in  which  each  plane  — J  was  covered  with  small  crystals 
of  quartz  all  lying  symmetricfflly,  with  their  pyramids  pomting 
towards  the  summit. 

The  subject  of  twin  crystals  will  receive  further  illustration  in 
the  chaptei'  on  Crystallogeny. 
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Vn.  CRYSTALLME  AGGEEGATES  AND  AMOEPIIOUS 
VARIETIES. 

The  greater  part  of  the  specimens  or  massea  of  minerals  that 
occur  on  our  globe,  may  he  described  as  aggi'Cgations  of  imperfect 
crystals.  Even  those  whose  structure  appeal's  the  most  purely  im- 
palpable, and  the  most  destitute  internally  of  anything  like  ctvb- 
taUization,  are  probably  composed  of  crystalline  grains.  We, 
consequently,  include  under  flie  above  head,  all  the  remaining 
varieties  of  structure  in  the  mineral  kingdom.  The  only  certain 
exceptions  are  licLuids  and  gases,  which  recLuire  so  few  remarks, 
that  a  sepai'ate  caption  for  them  is  unnecessary. 

The  individuals  composing  imperfectly  ciystaUized  individuals, 
may  be, 

1.  CoUmms,  or  fibres,  in  which  case  the  stniettire  ii 

2.  TMn  Irnnmrn,  producing  a  lamiellcBr  structure. 

3.  Oraviis,  constituting  a  grrnmlae  strncture. 


A  mineral  possesses  a  columnar  structure,  when  it  is  made  up  of 
slender  columns  or  fibres.  There  are  the  following  varieties  of  the 
columnar  structure: — 

Fibroii^ :  when  the  columns  or  fibres  arc  parallel.  Ex.  gypsum, 
asbestus.     Eibrous  minerals  have  often  a  silky  lusti'e. 

Beiwidaied :  when  the  fibres  or  columns  cross  in  various  direc- 
tions, and  produce  an  appearance  having  some  resemblance  to 
a  net. 

Stdlated  or  steUular :  when  they  radiate  from  a  centre  in  all 
directions,  and  produce  star-like  forms.     Ex,  stilbite,  wavellite. 

Radmted,  dwerg&ni:  when  tlie  crystals  radiate  from  a  centre, 
without  producing  stellar  foi-ms.     Ex.  quarts,  gray  antimony. 

2,  Lamella/F  Sbmotwe. 

The  structure  of  a  mineral  is  lamellar,  when  it  consists  of  plates 
or  leaves.  The  laminte  may  be  curved  or  straight,  and  thus  ^ve 
rise  to  the  awrved  lamellar,  and  st/rmgM  lamellar  strncture.  Ex, 
tabular  spar,  some  varieties  of  gypsum,  talc,  &c.  When  the 
lamiuEe  are  liiin  and  efeily  separable,  the  structure  is  said  to  be 
foliaceous.  Mica  is  a  striking  example,  and  the  term  micaceous 
is  often  used  to  describe  this  kind  of  structure. 

3.  Gram/idm' Siniotwre. 

Tlie  particles  in  a  granular  structure  differ  much  in  size.  Wlien 
coarse,  the  mineral  is  described  as  coarsdy  aTwrnilae :  when  fine, 
finely  gramila/r  ^  and  if  not  distinguishable  by  the  naked  eye,  the 
structure  is  termed  im^al^able.    Examples  of  the  first  may  be 
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observed  in  granular  carbonate  of  lime;  of  tbe  second,  in  some 
varieties  of  epecular  iron ;  of  the  last,  in  chalcedony,  opal,  and 
other  special. 

The  above  terms  are  indefinite,  but  from  nee^sity,  as  there  is 
every  degree  of  fineness  of  stnietare  in  the  mineral  species,  from 
perfectly  impalpable,  throngh  all  possible  ehadra,  to  the  coars^t 
granular.  The  tetnaphcmm-o-orystamne  has  been  used  for  varieties 
m  which  the  grains  are  distinct,  and  en/pto-GrystdlMne,  for  those 
in  which  they  are  not  discernible.  Granular  minerals,  when  easily 
crumbled  in  the  fingers,  are  said  to  h^fridhh. 


RenifoTTTh :  kidney  shape.  The  stmctiire  may  be  radiating  or 
concentric. 

Boi/n/oidal :  consisting  of  a  gronp  of  ronnded  prominences.  The 
name  is  derived  from  me  Greek  Sorgus,  a  Itmch  of  grapes.  Kx, 
limonite,  chalcedony, 

MammMwry :  resembling  the  botryoidal,  but  composed  of  larger 
prominences. 

Glohdar :  spberical  or  nearly  so ;  the  globules  may  consist  of 
radiating  fibres  or  concentric  coats.  When  attached,  as  they  nsn- 
ally  are,  to  the  surface  of  a  roct,  they  are  described  as  ■implmited 
globules. 

Nbdndar:  in  tuberose  forms,  or  having  irregidar  protiiberances 
over  the  surface. 

Amygdaloidal :  almond-shaped,  applied  usually  to  a  greenstone 
containing  almond-shaped  or  sub-globular  nodules. 

CoraUo'idid;  lite  coral,  or  consisting  of  interlaced  flexuous 
branchings  of  a  white  color,  as  in  some  arragonite. 

Dend/nUc :  branching  tree-like. 

Mossy :  like  moss  in  foim  or  appearance. 

F^Afffrm  or  Ca^la/ry :  very  slender  and  long  like  a  tiiread  or 
hair. 

Adcfida/r :  slender  and  rigid  like  a  needle. 

JSetdfftilated:  net^like. 

Dmsy :  closely  covered  with  minute  implanted  crystals. 

StalaotMic:  when  the  mineral  oceui-a  in  pendant  columns,  cylin- 
ders, or  elongated  cones. 

.  Stalactites  are  produced  by  the  percolation  of  water,  holding 
mineral  matter  in  solution,  through  the  rocky  roois  of  caverns. 
The  evaporation  of  the  water  produces  a  deposit  of  the  mineral 
matter,  and  gradually  forms  a  long  pendant  eylindei"  or  cone.  The 
internal  structure  may  be  imperfectly  crystaUine  and  granular,  or 
may  consist  of  fibres  radiating  from  the  central  column,  or  may 
have  a  broad  ci'oss-cleavage. 

Common  stalactites  consist  of  carbonate  of  lime.     Chalcedony, 
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gibbsite,  brown  iron  ore,  and  many  otlier  species,  aleo  present  sta- 
lactitic  forms. 

AmorphotLS :  taking  no  regular  structure  or  form  either  ciys- 
talline  or  imitative.   Tne  word  ia  from  a,prmitive,  and  fi^^p?^!  shape. 


Vin.  PSEUDOMOKPHOUS  CRYSTALS. 

ApB6ihdomorph/ym  crystal  possesses  a  form,  thai  is  foreign  to  the 
spBGies  to  whieh  the  substance  l>6longs. 

Crystals  sometimes  undergo  a  change  of  composition  from  aque- 
ons  agency  or  some  other  cause,  without  losing  their  form :  for  ex- 
ample, octahedrons  of  spinel  change  to  steatite,  still  retaining  the 
octahedral  form ;  cubes  of  pyrites  are  altered  to  red  or  brown  iron 
ore ;  anhydrite  becomes  gypsum  by  the  addition  of  water;  or  crys- 
tals are  sometimes  removed  entirely,  and  another  mineral  is  sub- 
stituted ;  as,  for  example,  cubes  of  fltior  spar  may  be  ti'ansfonned 
to  quartz,  without  a  change  of  form, 

la  these  and  other  ways,  many  minerals  appear  under  a  form  of 
ciystallization  which  does  not  belong  to  the  species.  The  discus- 
sion of  the  origin  and  chemical  relations  of  pseudomorphs  will  be 
more  properly  considered  in  the  chapter  on  Chemical  mineralogy. 

Pseudomorphous  crystals  are  distmguished,  generally,  by  their 
roimded  angles,  dull  surfaces,  and  often  granular  composition. 
They  either  nave  no  cleavage,  or  the  cleavage  is  wholly  afferent 
in  direction  from  that  of  the  mineral  imitated.  Their  surfaces  are 
frequently  dnisy,  or  covered  with  minute  crystals.  Occasionally 
the  resemblance  to  real  crystals  is  so  perfect,  that  they  are  distin- 
guished with  difflciilty. 


SECTION  IL 

CRYSTALLOGENY. 

Crystallogeny,  or  the  formation  of  erj'stals,  may  bo  discussed 
either  from  a  practical  point  of  view,  by  treating  of  tne  processes  of 
crystallization  and  attendant  circumstances ;  or  theoretically,  by 
considering  the  nature  of  molecular  attraction  in  crystallization, 
and  the  laws  under  whieh  it  acts.  Under  the  former  head,  only  a 
few  of  the  causes  that  determine  the  modifications  of  form  in  crys- 
tal are  here  mentioned,  as  a  full  discussion  of  the  methods  of  crys- 
tallizing minerals  by  art  belongs  rather  to  chemical  science. 
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I.  PRACTICAL  ORYSTALLOGENY. 


Crystallization  may  take  place — ^from  a  solution,  of  a  ciys- 
tallizable  material ;  from  a  state  of fimon  by  heat ;  from  a  state  of 
vapor,  another  condition  dependent  on  temperature ;  from  a  solid 
state  without  fym&n,  under  a  eontimied  elevation  of  temperature. 
The  crystallization  of  sugar  or  alum  is  a  common  example  of  the 
first  mode  ;  the  formation  of  ice,  of  the  second}  the  production  of 
snow  from  vapor,  of  the  third;  and  the  usual  mode  of  hardening 
steel,  (since  it  depends  on  varying  the  size  or  system  of  crystallization 
of  the  cryst^ine  grains),  is  an  example  of  ihe  fourth.  All  solidi- 
fication of  inorganic  matter  is  probably  crystallization,  and  the 
solid  condition  is  arrived  at  in  one  or  the  other  of  these  methods. 
Frequently,  however,  the  solid  is  formed  immediately  upon  the 
combination  of  the  elements  that  constitute  it,  or  upon  the  libera- 
tion of  the  substance  from  some  other  state  of  combination. 

The  formation  of  distinct  crystals  usually  requires  a  freedom  from 
disturbing  causes,  a  slow  rate  of  progress  in  the  process,  and  a  large 
supply  of  material,  or  else  a  gradual  snpply  from  some  constant 
source.  In  many  instances  a  crystal  that  has  been  long  out  of  a 
solution,  may  be  restored  and  further  enlarged. 

Crystallization  without  a  change  from  the  soHd  state,  is  well 
illustrated  by  facts  mentioned  to  me  author  by  Mr.  N.  P.  Ames. 
If  a  bar  of  tempered  steel,  bent  in  the  form  of  a  semicircle,  be 
heated  on  the  inner  side,  when  the  heat  hm  reached  a  certain  point, 
the  bar  may  easily  be  bent  around  and  made  to  curve  in  the  oppo- 
site direction.  He  states  that  untU  the  moment  when  the  requisite 
temperature  is  acquired,  the  bar  does  not  yield ;  but  at  this  mo- 
ment, a  change  takes  place  which  is  distinctly  felt  in  the  hands, 
and  die  bar  at  once  bends.  He  carefoUy  measured  the  inner  and 
outer  cm-ves  of  the  bar,  after  thus  bending  it,  and  found  them  of 
the  same  length  as  before.  This  shows  mat  there  had  been  no 
compression  of  the  particles  on  the  inner  side,  which  would  have 
shortened  that  side,  and  therefore,  also,  that  mere  was  actually  a 
freedom  of  motion  among  the  particles  on  either  side.  He  ob- 
serves, moreover,  that  the  elasticity  of  the  inner  and  outer  sides 
was  the  same,  which  would  not  have  been  the  case  were  the  former 
compressed.  By  the  old  method  of  restoring  a  warped  sword-blade 
it  was  rendered  unequally  elastic,  and  would  spring  more  easily  on 
one  side  than  the  omei' ;  but  by  the  means  here  explained,  the  elas- 
ticity is  perfectly  equal  on  both  sides.  Here,  then,  there  is  a 
change  in  the  position  of  the  particles  throughout  the  bar,  pro- 
duced by  a  temperature  very  far  short  of  fusion.  The  same  ex- 
periment was  often  repeated,  and  he  found  that,  at  every  time  he 
bent  the  steel,  the  temperature  required  was  a  little  above  that  at 
which  it  bent  the  preceding  time.  The  change  resulting  from  fric- 
tion or  long  repeated  condition,  is  probably  owing  to  the  com- 
18 
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bined  action  of  the  heat  thus  excited,  and  the  vibration  that  tak^ 
place.  Mr.  Amca  states  instances  in  which  a  large  bar  of  iron, 
used  as  an  axle  through  a  heavy  wheel  of  cast  iron,  broke  squai'e 
off  in  the  middle,  after  use  for  a  few  months ;  and  in  one  case, 
there  were  two  other  fractnres  on  either  side  of  the  centre.  In 
these  instances,  the  bar  was  rendered  coarsely  ciystalline,  and  was 
wholly  nnlike  the  original  iron. 

Gmtses  of  se<xmdo!ry  ■plAmm. — Beudant,  in  his  ti'eatise  on  Miner- 
alogy,  in  which  this  subject  has  received  some  attention,  states  as 
the  principal  cause  of  secondary  planes,  tlie,  naini/re  of  the  sol/oeni, 
mid  of  tAs  mbstancss  it  holds  m  sokiMon. 

He  remarks,  that  when  the  solvent  contains,  meohamcaS/y  sns- 
pended,  minute  particles  of  foreign  matter,  the  crystals  formed  eon- 
tain  more  or  less  of  these  foreign  pailaeles  regularly  arranged, 
either  in  concentric  layers  with  the  laminte  of  the  ciystal,  or  in  the 
direction  of  a  diagonal,  or  oecasjonallr  intermingled  without  regu- 
lar order ;  and  that  the  crystals  thus  impure,  ai-e  more  simple  and 
regular  than  those  obtained  from  a  clear  liquid.  Crystals  ot  quartz 
are  seldom  perfectly  regular  bipyramidal  prisms,  except  when  they 
contain  large  portions  of  chlorite  or  oxjd  of  iron.  But  if  the  sol- 
vent contams  other  sulratancea  in  sohmon,  either  solid,  liquid,  or 
gaseous,  secondary  forms  are  usually  produced,  "  Common  salt, 
crystallizing  from  pure  water,  presents,  almost  invariably,  a  cubic 
form.  But  in  a  solution  of  boraeic  acid,  it  always  occui's  with  tnm- 
cated  angles,"  (f.  15).  The  Eev.  E.  Craig,  in  an  interesting 
article  on^icroscopic  Chemistry,  in  the  Lond.  and  Ed.  Phil,  Mag. 
and  Jour,  of  Science,  July,  1836,  p.  IS,  states  the  following  remark- 
able transformations  in  crystals  of  carbonate  of  copper,  produced 
by  a  change  in  the  nature  of  the  solvent :  "  If  sulphuric  acid  be 
added  to  carbonate  of  copper,  crystals  speedily  appear  presenting 
the  form  of  six-sided  tabulai-  prisms.  Add  a  little  ammonia,  the 
form  is  changed  entirely  to  a  long  rectangular  prism,  with  the  angles 
replaced.  Add  a  little  more  ammonia,  and  the  form  changes  to 
several  varieties  of  the  rhombic  octahedron :  a  little  nitric  acid 
restores  again  the  form  of  the  rectangular  prism.  In  all  these  suc- 
cessive change,  it  is  not  that  a  few  crystals  of  another  form  have 
been  superadded,  but  each  time  the  metamorphosis  is  seen  to  take 
place  in  the  whole  mass." 

There  are  many  evidences  that  the  same  cause  has  operated  in 
natm-e  to  produce  the  i>ecuUar  secondary  planes  a  crystal  presents. 
Aragonite,  in  iron  mines,  crystallizes  in  very  acute  pyramidal  crys- 
tals ;  but  in  the  gypsum  clays,  accompanying  the  saliferous  dqDcra- 
its,  it  always  appears  in  prismatic  crystals,  grouped  so  as  to  form 
hexagonal  prisms.  Other  similar  instances  migrit  be  added  ;  but 
this  will  suffice  to  establish  tlie  fact,  that  secondary  planes  often 
arise  from  the  peculiai"  nature  of  the  solvent. 

Another  cause  may  be  the  electiical  state  of  the  rock  support- 
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ing  the  crystal,  and  also  ita  nature.  M.  Planiava  lias  observed  that, 
in  some  instances,  in  whicli  the  form  of  the  floatmg  crystal  was 
the  primary,  it  assumed  secondary  planes  as  soon  as  it  attached 
itself  to  the  sides  of  the  vessel.* 

la  some  instances,  secondary  planes  proceed  from  some  perma- 
nent peculiarity  in  the  molecule ;  for,  without  this  supposition,  we 
cannot  account  for  the  invariableness  in  the  occurrence  of  a  par- 
ticular secondary  form  of  some  minerals  ;  for  example,  the  pris- 
matic form  in  quartz,  whose  primary  is  a  rhombohedron. 

The  mjkienoe  of  magneiism  or  electrioity  on  GTystaUisaMon  has 
received  some  attention,  especially  from  Mr.  Uobert  Hunt.  By 
placing  the  poles  of  a  horse-shoe  magnet  against  a  glass  vessel  or 
a  plate  of  glass,  in  or  on  which  crystellization  was  in  progress,  he 
has  found  flie  crystals  to  be  guided  in  their  positions  by  the  poles 
of  a  magnet.  The  fects  he  has  developed  have  a  bearing  upon  the 
uniformity  of  position  in  crystallizations  over  large  ai-eas.  But 
other  causes  have  aided  in  directing  the  crystalline  structure  of 
roclcs,  and  among  them  the  pressure  to  which  the  material  was 
subjected  dnring  crystallization  may  be  the  most  important-f 

M.  Lavalle  has  shown,  (L'Institut,  1853,  90),  among  his  results, 
that  when  a  crystal  of  alum  lies  on  one  of  its  sides,  as  it  enlarges,  the 
under  surface  and  the  opposite,  if  there  is  one  similar,  enlarge  more 
than  the  rest ;  and  if  an  angle  be  cut  off  and  it  be  laid  on  this  face 
thus  made,  a  similar  plane  forms  on  the  opposite  angle,  but  not  on 
the  others ;  and  if  all  the  edges  are  removed  by  solution,  the  crys- 
tal will  complete  again  every  edge  and  angle, 

Bi'ewster  has  made  some  very  remarkaWe  inv^tigations  on  the 
optical  figures  which  reflected  light  exhibits  upon  the  surfaces  of 
"i  acted  on  by  solvents,  showing  the  points  or  directions  ot 
■      '     ■  Phil.  JVtag.  1853,  [4],  v,  16. 


II.   THEORETICAL  CRYSTALLOGENY. 
THEOKIES  OF  VAKIOCS  AUTHORS. 

Speculations  on  the  nature  of  molecules  have  displayed  the  in- 
genuity of  men  of  science  in  various  ages  of  the  world.  The  Gre- 
cian philosophei's,  to  account  for  the  vai-ious  phenomena  in  nature, 
imagined  the  ultimate  particles  of  matter  to  be  at  different  times 
"  round,  oval,  lenticular,  flat,  gibbous,  oblong,  conical,  smooth, 
rough,  quadrilatera!,"f,  and,  to  afford  th^e  atoms  the  means  of 
uniting  in  the  production  of  compounds,  provided  them  with  hooks. 

*  Kaatnef'a  Archiv.  X,  42;  cited  in  FenisBiio's  Bulletin. 

t  See  remaris  on  this  subject  by  tbe  author  in  Amer.  Joiir.  Sci,  [2],  iii,  393,  394, 
wliei'o  there  lire  references  to  writers  on  tliia  jjoiut. 


,  Google 


The  invratigations  of  modern  times  have  not,  indeed,  answered  the 
inquiry,  what  is  this  plastic  power  in  nature ;  but  philosophers  have 
"been  led  to  satisfy  themselves  with  calling  it  hj  the  general  term, 
attraction,  a  term  rather  expr^sing  the  fact,  that  particles  com- 
bine, than  explaining  the  nature  of  this  power. 

This  subject  lav  uninvestigated,  from  the  times  of  the  ancient 
philosophers  tiU  tne  13th  century.*  From  the  13th  to  the  17th 
century,  appeared  Albertus  Magnusif  Agricola,:!:  Csesalpinus,!  Boe- 
tins  de  Boot,||  Baptista  von  Helmont,T  Christian  Huygens,** 
Boyle,tt  aid  many  others,  who  advanced  various  hypotheses  as  to 
the  seeds  of  crystals,  their  oen&raiwn,  &c.  But,  excepting  Huy- 
gens, who  in  a  veiy  recondite  treatise  first  developed  the  doubly 
refracting  nature  of  Iceland  spar,  and  inferred  that  its  elementary 
particles  were  spheroids,  to  account  for  this  peculiar  refraction,  none 
made  any  real  improvements  on  the  speculations  of  then'  prede- 


With  Nicolaus  Steno,  towards  the  latter  part  of  the  17th  cen- 
tun^,  commences  a  new  era.  This  author  examined  minutely  the 
different  forms  of  several  minerals,  and  first  deduced  the  important 
principle  afterwards  rediscovered,  that,  aUlumgh  the  faces  of  orys- 
tals  a/re  su^ed  to  frequent  variations  of  form,  t/mr  indwiatims 
T&mmm,  constajnt.X%  ta  the  commencement  of  the  18th  century, 
Guliehnini  published  on  the  crvstallizations  of  the  salts,  and  ad- 
vanced another  principle  equally  fundamental,  that  clea/mge  in 
crystals  of  the  same  siilstanoe  ptelds  &mstantl/y  the  same  forms. 
Gulielmini  was  led,  by  his  observations,  to  the  same  conclusions  as 

*  Many  of  the  following  facts  liave  boen  cited  from,  a  vaJuabla  work  on  the  His- 
tory of  ciyBtallograplij,  by  Dr.  C.  M.  Mars,  entitled  Qeuhichte  der  OvystalihanSe  ; 
314  pp.  8to.     Carlsuhe  und  Boden,  182S. 

I  De  Minernlibus  et  Rebus  Metalliois,  13rao.  Colon.  1619. 

i  De  Oiiu  et  Causis  aubterraneormn.    Basilite.  foL  1667. 

I  DeMetallieis  Libri  Tres:  Noribei^,  1602.  In  Book  II,  19,  lie  saya:  "Relin- 
qnitur  igitnr  ut  sola  hexagons  fiat,  eola  enim  perfecta  est,  (|uia  fit  ex  triplici  diTi- 
aiona  enperfloiei  ad  angnlos  acutoa,  sex  tTiansulii  in  nnum  felnti  oentrum  coeimtibus, 
nt  omnea  on^i  extern!  mtijores  sint  recto,  ideo  ad  oirouli  natnram  props  aooednnt." 

I  Uenunarnm  et  Lapidum  Historia,  qmun  olim  edidit  Anselmne  BoetiuB  de  Boot, 
poaten^dr.  Tollivie.  LueA.  Bat.,  1647. 

IT  In  a  work  pnbliBhed  in  German  aiSulzbaeli,  in  166S,  he  sabscribes  to  the  opin- 
ion, tiat  the  different  oryetals,  lita  plants  ajid  animals,  proceed  enoli  from  its  own 
peculiar  seeds. 

**  Christ  Biiiigeni  Op.  ToL  I,  Amsi,  1738,  4to     Tractatus  de  Inmine. 

ff  Jf.  Soyl«,  Speeiraen  de  Qemmarum  Oricine  et  Virtntibue.  Colon.  AUobr.  1680, 
4to.  P.  6,  wefind,  "Beperiebam  in  eolida  lapidis  mnsBa  caYitatee,  quoitim  latera 
nndique  oircTimdedarant  oonoretiones,  quie  cum  essent  pellucidte  instar  eryatalli  et 
elegantisime  figuratte,  videbontnr  fnisse  »ueeu»  lapideacens  purior,  qui  tandem  petv 
oolatione  quadam  per  Bubstantiam  orasaioria  lapidis  penetraverat  ir  ■'■''—  — it-'— 
et  postquam  evaporasaent  Bnperfluos  et  aqueffi  partes,  — *■  '—'•■'•■*—  ■ 
lapide,  poterant  eoncnrrare  m  pOTa  iUo  orjstalla." 

Jt  Nie.  Sieaonii,  Diaaertationis  ProdTOmus  de  So 
contento,  Pistorii,  1763— (first  published  at  Flore 
Aeadem.  de  Dijon.  Partie  etrang.  T.  IV,  p.  S8S). 
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the  Abb^  Haiiy,  namely,  that  the  elementary  corpuscles  of  bodies 
poasffls  those  simple  forms  which  may  be  obtained  from  crystals 
by  cleavage.*  He  neglected,  however,  to  extend  his  inv^tigations 
on  this  subject,  and  left  to  Eom6  de  lisle  and  Hauy  the  honor  of 
founding  the  science  of  Crystallography, 

Several  writers  on  these  subjects  appeared  during  the  half  cen- 
tury following  Gulielmini ;  but  they  made  no  essential  additions  to 
facts.— The  meory  of  tetrahedral  atoms  was  proposed  by  Ludwig 
Bourguet.f 

J.  Woodward  makes  quartz  crystal  the  source  of  all  crystalliza- 
tions,  concerning  which  he  thus  expresses  himself  in  his  treatise  on 
his  collection  of  "English  Fossils,  J  p.  146:  "There  is  in  all  spar 
more  or  less  crystal,  which  renders  it  more  or  less  diaphanous,"  &c. 
Again,  p.  320 :  "  Crystal,  pure  and  without  mixture  of  other  matter, 
^  concretes  even  into  an  hexagonal  figure,  pyramidal  or  columnar, 
terminating  in  an  apex  or  point  Mineral  or  metallic  matter  con- 
creting wimit,  frequently  determines  it  to  other  figures  peculiar  to 
the  disposition  of  each  lond  of  that  matter.  Iron  concreting  with 
ciTStal,  determines  it  to  a  rhomboidal  figure ;  tm,  to  a  quamilate- 
ral  pyramid ;  lead,  to  a  cubic." 

Somewhat  similar  was  the  opinion  of  Linnseus,  who  supposed 
that  all  crystals  contained  a  salt,  and  to  this  owed  their  crystalliza- 
tion.S  This.theory  obtained  considerable  credit  at  that  time.  "We 
find  it  clearly  expressed  in  the  Philosophical  Transactions  for  1749, 
p.  250,  by  w .  Borlase :  "  'Tis  by  the  force  of  salts  that  liquid  bodies 
are  thrown  into  aU  the  geometrical  planes,  angles,  and  more  com- 
pounded shapra,  the  variety  of  which  is  no  lees  surprising,  than  the 
constancy  and  uniformity  of  each  particular  species."  'fiie  discov- 
eries in  cnemistry  soon  dissipated  these  views,  and  at  lest  established 
philosophers  on  mis  settled  ground,  that  the  power  of  crystallization 
IS  naturally  and  independently  inherent  in  all  inorganic  matter. 

Immediately  preceding  the  commencement  of  the  Abbe  Haiiy's 
very  successful  scientific  career,  appeared  Bergman,  "Werner,  and 
Eom6  de  Lisle.  Bergman  has  the  honor  of  discovering  the  funda- 
mental forms  of  crystals,  and  Rome  de  Lisle  that  of  first  measuring 

*  De  Salibna  Disaertatio  apiatolarie  phyEioo-medioo-mechanioa  eonsoripta  a  Domi- 
mao  GvlUhiUiU;  Lngd.  Bet  1707_,  8vo.  P.  2;  "  Determinntaia  fi^oraoi  non  ab  Hni- 
veraali  aut  partionlari  aroMteetooieo  spiritn,  Hon  a  propria  mnommnta  formft,  sed  a 
primarnm  partieulai'um  sehemate  iinioe  darivandaio."  P.  10;  "  Corpuanila,  inaeo- 
tjlia,  terminata  planis  superfloiebns  ita  ad  invieem  iDclinatiB,  nt  Birapiicam  alic[uam 
ineludent figuram."  P.  19;  "FigurJBnon  omnibus,  quie possibiles arait, ntittir natura. 
Bad  oertiflqnibusdanitantuni.quaninidetemimafiononeBtft  eerabro  eximendu,  aut 
a  priori  probanda,  ead  ab  eKperimantie  at  obBervationibuB  desnmenda." 

f  Z.  Bourguet,  LettreB  philoBophiques  bot  la  formation  da  Bels  et  da  cristanx ; 
Amatard.  1739,  8vo. 

X  An  attempt  towards  a  natural  bietory  of  the  fossilB  of  England,  in  a  Catalogae 
of  tba  E^gliab  Poeails  in  tbe  collaetion  of  J.  Woodioard;  8  vols.  London,  1728-9. 

§  SysttSia  Natnra;,  ed.  VI,  p.  160;  "OrvBtallm  lapidea  sal  non  eat,  aed  eontinet 
sal,  OUJU9  flgnrara  gerit,  onrais  enim  orystaflizatio  ax  sale,"  Ae. 
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their  angles,  and  tJnas  rendering  crjetallography  suTDservient  to  tiie 
purposes  of  fiie  mineralogist. 

Haiiy  eeems  to  have  entered  on  bis  studies  with  an  entire 
ignorance  of  the  results  of  Bergman  and  Qnlielmini,  and  in  all  his 
observations  was  an  Original  investigator.  A  mere  accident,  tlie 
dropping  of  a  crystal  from  his  hands  and  its  fracture  in  conse- 
quence, exhibited  to  him  the  rhombohedral  particle  of  carbonate 
of  lime.  He  was  ihns  led  to  conamence  his  investigations,  and  with 
his  philosophic  mind  soon  arrived  at  general  conclusions  with  re- 
gard to  the  primary  forms. — ^An  obvious  theory  as  to  their  struc- 
ture, tlvai  aJreadj  propraed  by  Guliehnini,  was  the  next  result  of 
his  investigations.  The  primaiy  cube  he  imagined  to  be  constituted 
of  cubic  molecules,  for  cubes,  and  cubes  only,  can  be  obtained  by 
mechanical  division.  Similarly,  the  rhombohedron  was  formed  of 
rhombohedral  molecules. 

Investieations,  with  respect  to  the  situation  of  secondary  planes, 
and  the  laws  which  govern  their  formation,  gave  Haiiy  what  ap- 
peared to  be  additional  proof  of  the  correctness  of  his  theory.  He 
discovered  that  the  secondary  planes  on  the  edges  of  crystals  might 
be  exactly  imitated  by  composing  a  prunary  of  ife  molecules,  and 
dropping  one  row  (or,  in  his  phraseology,  by  a  decrement  of  one 
211  212  Tfsv!)  of  particles  in  height  and 

breadth,  {f,  211),  or,  two  rows  in 
one  direction,  and  one  in  the 
other,  (f  313),  and  so  in  some 
simple  ratio  for  all  planes.  These 
splendid  results  proved  that  the 
\  founded  on  a  mathematical  basis, 
and  they  seemed  to  establish  the  tnxth  of  Haiiy's  views,  on  the 
same  sure  foundation. 

It  appeared,  however,  to  be  a  difficulty,  that  cleavage  was  ob- 
tained, in  some  instances  parallel  to  two  primaries  at  the  same 
time.  The  rhombic  prism,  besides  its  rhombic  cleavage,  admitted 
of  cleavage  parallel  to  a  dia^nal,  thus  dividing  it  into  two  three- 
sided  prisms.  Again,  octahedrons  could  not  be  composed  of  octar 
heiJrar  molecules,  except  by  leaving  large  spaces,  to  fill  which,  tet- 
rahedrons were  nece^ary.  Haiiy  surmounted  the  first  difficulty, 
by  supposing  the  molecules  to  be  composed  of  still  simpler  solicfe, 
which  be  c^led  miegrcmt  molecules.  These  are  the  tetrahedron, 
the  three^ided  prism,  and  the  parallelopiped.  The  second  diffi- 
ctdty,  however,  remained,  and  could  only  be  avoided  by  the  im- 
probable hypothesis  of  two  nucleal  solids,  an  octahedron,  and  a 
tetrahedron. 

The  difficulties  lay  unremoved,  when  Dr.  WoUaston  brought 
forward  his  ingenious  views  on  the  ^Jie/rical  forms  of  the  mme- 
coles  of  bodies,  m  the  Philosophical  Transactions  for  1813.  It  is 
easily  conceived,  that  many  of  the  primary  solids  in  crystaUog- 
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raphy  maj  be  formed  ty  tlie  re^nlar  aggregation   of  spheres. 
Two  four-sided  pji-amids  of  shot,  (similar  to  those  frequently  seen 
m  arsenals),  placed  base  to  base,  form  the  regular  octahedroTi,  (f 
213).     If,  to  the  octahedron,  two  three- 
sided  pyramids  are  added,  tetrahedrons,  ^^^  ^^* 
one  to   each  of  two   opposite  faces,  a 
rhombohedron  is  formed,   (f.  214).     A 
rhombohedron  of  this  kind  is  easily  ob- 
tained in  the  cleaving  of  fluor  spar;  it  is 
reduced  to  the  octahedron  I 
two  tetrahedrons. 

Rhombohedrons,  however,  occur  of 
various  angles.  To  obtain  these,  it  is 
only  necessary  to  euppoee  the  particles  of  other  rhombohedrone  to 
be  spheroids,  instead  of  spheres ;  spheroids  are  also  his  molecules 
of  the  prisms.  The  foimation  of  the  cube  is  illustrated  by  Dr. 
Wollaston,  as  follows :  "  Let  a  mass  of  matter  be  supposed  to 
consist  of  spherical  particles,  all  of  the  same  size,  hut  of  two  dif- 
ferent kinds  in  equal  numbers,  represented  by  black  and  white 
balls  ;  and  let  it  be  required  that,  in  their  perfect  interaiixture, 
every  black  ball  shall  be  equally  distant  from  all  surrounding 
white  balls,  and  that  all  adjacent  balls  of  the  same  denomination 
shall  also  be  equidistant  from  each  other.  I  say,  then,  that  these 
conditions  will  be  fulfilled,  if  the  arrangement  be  cubical,  and  that 
the  particles  will  be  in  equihbrio,"  He  had  previously  stated, 
that  "  a  cube  may  evidently  be  put  together  of  spherical  particles, 
arranged  foiu'  and  four  above  each  other ;  but  this  is  not  the  form 
which  simple  spheres  are  noMt/rdU/y  dis^posed  to  assume,  and,  con- 
sequently, this  hypothesis  alone  is  not  adequate  to  its  explanation," 

This  theory  is  m  some  respects  far  more  simple  than  that  of 
Haiiy.  Yet  it  is  manif^t  that  it  received  but  sparingly  the  atten- 
tion of  the  philosophic  mind  of  Dr.  Wollaston.  The  cube  and 
rhombohedron  are  similar  sohds,  diffeidng  merely  in  that  the  latter 
is  oblique.  It  is  surely  improbable,  that  their  atomic  arrange- 
ments should  be  as  different  aa  WoUaston's  theory  supposes;  or 
with  reference  to  the  cube  alone,  that  its  formation,  or  even  the 
explanation  of  it,  should  requfre  two  kinds  of  particles. 

Other  theories  have  been  proposed,  but  only  one  seems  to  de- 
mand a  notice  in  this  place,  before  entering  upon  that  which  ap- 
pears to  afford  the  best  explanation  of  the  phenomena.  I  refer  to 
me  C'hmdoal  theory,  as  it  may  be  called,  since  chemical  facts  are 
usually  explained  by  a  reference  to  its  principles.  According  to 
this  theory,  the  atoms  of  the  elements  are  either  spheres  or  sphe- 
roids, and  the  molecules  of  compoimds  result  from  a  juxtaposition 
of  the  elementary  atoms.  These  elementary  atoms,  moreover,  are 
so  arranged,  that  the  compound  molecule  has  the  shape  of  tlie^ri- 
form,  of  the  compound. 
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It  will  be  remembered  that  crystals  are  solids  of  definite  dimen- 
sions, and  constant  angles,  exhibiting  a  perfect  symmetry  in  their 
several  pai-ts,  and  an  exact  regularity  in  the  occmrence  of  second- 
ary planea.  In  order,  therefore,  that  the  similar  parts  of  a  crystal 
shoidd  he  similarly  modified,  there  should  be  a  eon-esponding 
similarity  in  the  different  parts  of  a  molecule.  The  molecule  of 
the  cube,  heaides  having  the  form  of  a  cube,  should  present  a  uni- 
formity of  character  on  its  six  oppcraite  parts,  corresponding  to  the 
faces  of  the  cube.  Such  molecules,  it  is  evident,  cannot  be  formed 
by  tlie  jv^etaposiUon  of  the  elementajy  atoms.  An  atom  of  sulphtir, 
the  fimdamental  form  of  which  is  a  rhombic  octahedron,  united  to 
an  atom  of  lead,  whose  primary  is  the  regvla/r-  ootahed/ron,  could 
not  in  any  way  be  made  to  receive  the  cubic  form  of  galena.  Nor 
were  the  molecules  equal  spheres,  would  it  be  a  le^  difficult  task ; 
and  if  the  form  were  possible,  still  the  compound  molecule  would 
not  contain  similar  atoms  in  its  similar  parte,  and  could  not  pceseas 
that  symmetrical  character  necessary  to  account  for  the  regularity 
in  the  ocurrence  of  secondary  planes.  Such  examples  might  he 
multiplied  indefinitely. 

The  chemical  theory  is  equally  unsatisfactory,  in  all  attempts  to 
account  for  crystallographic  phenomena.  Indeed,  it  may  be  con- 
sidered as  formed  merely  for  illustrating  combinations  in  a  lecture 
room.  In  the  explanations  of  optical  phenomena,  it  has  been  re- 
jected by  the  principal  theorists,  who,  in  accounting  for  the  double 
refraction  of  crystals,  suppose  the  molecules  to  have  spherical  and 
ellipsoidal  forms,  and  a  homogeneous  structure. 

"Without  further  introduction,  I  proceed  to  explain  what  is  con- 
ceived to  be  the  most  probable  view  of  the  nature  of  molecules 
and  molecular  action  in  the  formation  of  ci-ystals. 

ON  CETSTiLLraB  MOUCCHLES.* 

By  orystallme  molecule  is  understood,  the  molecule  in  the 
state  peculiai'  to  it,  when  about  to  enter  into  the  constitution  of  a 
crystal,  or  when  a  constituent  part  of  a  crystal.  Evidently,  some 
important  change  takes  place  in  molecules,  at  the  time  of  crys- 
tallization. The  moment  before,  when  in  the  liquid  state,  they 
are  in  close  corniection,  but  move  freely  among  themselves ;  in  the 
act  of  crystallization,  they  unite,  almost  instantaneously,  and  are 
firmly  compacted  in  the  hard,  unyielding  crystal. 

Forms  of  Molecules. — Adopting  the  idea  of  spherical  and 
spheroidal  molecules,  we  suppose  the  molecule  of  each  primary  to 

*  The  following  views  on  eryst: 
AmeriBan  Jouvnnl  of  Science,  18; 
Compound  or  Twin  Crystals. 
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be  that  spheroidal  body  or  ellipsoiili*  wliich,  described  ■within  the 
prism,  touches  the  centres  of  its  faces.  These  molecules,  by  their 
aggregation,  will  build  up  the  same  forms  that  proceed  from  the 
aggregation  of  Haiiy's  polyhedral  molecules ;  tor  they  have  the 
same  proportional  height,  breadth,  and  thickness,  and  therefore,  by 
combination,  must  produce  a  solid  of  the  same  dimensions-f 
Such  molecules  are  potentially  correct  representatives  of  the  forceS' 
of  attraction  indicated  by  me  forms  and  structure  of  crystals^ 
whether  acfcnalitiea  or  not. 

Ckystalloffemo  AtbracfSon. — Oystallogenic  attraction,  and  the- 
attraction  exerted  in  solidification,  appear  to  be  one  and  the  same : 
and  consequently  the  subject  before  us  is  that  of  solidiiication  in 
general. 

Attraction  acting  in  every  direction  from  the  centre  of  a  pai- 
ticle,  will  cause  an  addition  of  particles  in  no  fixed  direction,  and 

*  The  following  remarks  are  made  ir 
or  solid  eelipseB,  and  tteic  eonjiiBate  qi 

AA'  BB'  IB  a  plane  ellipBe.  AB,  A'B',  two  lines  oroesing 
at  iTght  anglea,  are  termed  its  eonjvgate  axes  ;  a'b',  oh,  are 
cot^nffote  ^amelert.  The  relative  situfttion  of  the  eonjagate 
diameter!  is  euoh,  that  if  a  line  be  drawn,  touching  the 
dlipae  at  a,  the  extremity  of  one  diameter,  ab,  it  will  bo 
parallel  to  the  other  a'.b'.  When  ab  and  a'b'  are  equal, 
they  are  termed  the  egnial  cov^Kgaie  diam^ers  ;  when  they 
intersect  at  right  angjee,  they  are  eoiyujaie  aares. 

ITie  reTolution  of  a  plane  semi-eUipae,  AB'B,  around  one 
axis,  deaeribee  the  ennace  of  a  solid,  which  is  denominated 
an  ellipsoid  of  reTolution..  The  eUipsoid  of  revolation  has 
its  sections  in  one  direction,  ciriUs.  It  these  sections  are 
ellipses,  the  solid  is  still  an  ellipsoid,  bnt  not  ont  of  revolii- 
tion,  ae  the  simple  reyolntion  of  a  plane  eUipse  will  not 
describe  it. 

The  axes  of  ellipBoids  are  three,  and  intersect  at  right  imgles.  The  three  conjugate 
diameters  are  any  lines  so  drawn  that  a  plane  touching  the  ellipsoid  at  the  es- 
tremitj  of  one,  is  parallel  to  the  plane  in  which  the  other  diameters  are  situated. 
Each  lace  of  a  prism,  which  tenches  the  ellipsoid  at  the  extremity  of  one  crystallo- 
genio  axis,  is  necessarily  parallel  to  the  plane  in  which  the  other  two  ases  are 
situated.  GoDsequently,  the  crystallogenic  axes  (lines  connecting  the  centres  of 
opposite  faces)  are  always  the  conjugate  diameters  of  the  ellipsoid,  and,  if  they  in- 
tersect at  right  angles,  they  are  the  corrugate  axes. 

j-  The  above  approaches  the  view  of  Brewster,  deduced  from  the  study  of  the 
redaction  of  crystallised  and  other  substances,  and  published  in  18S0;  but  this 
philosopher  consider  the  form  of  the  molecule  not  that  of  the  spheroid  which  may 
be  inscribed  within  a  primary,  but  another  spheroid  of  such  dimensions  that  the  ■ 
change  of  foiTU  superinduced  upon  it  by  the  forces  of  aggregation  determines  the- 
exact  form  of  the  combination.  The  form  of  the  ultimate  molecules  of  crystals 
existing  separately,  are  regarded  as  determining  only  within  certain  limits  the  prim- 
itive form  to  which  they  belong;  while  the  precise  form  of  the  crystal  and  its 
donbly  refracting  structure  are  produced  by  the  action  of  the  forces  of  aggregation.. 
The  theory  is  su^eated  by  the  fact  that  compression  wiU  give  a  doubly  refracting 
structure  to  glass  and  other  substances  not  otherwise  possessing  it.  "Hie  progress 
of  soienoe  will  probably  soon  clear  up  these  doubtful  points.  See  Bcewster  on 
Double  Eefractioa,  TranBaotionsRoyalSooiety  for  1880,  and  American  Journal  of' 
Science,  xxi,  298 ;  also  an  article  by  tlie  author,  American  Journal  of  Seianoe,  [3}, 
iv,  864. 
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must  invariably  produce  a  aplierical  solid.  Proof  of  tliis  fact  is 
observed  in  every  drop  of  water,  or  globtile  of  mercury,  whose  aphe- 
ricity  results  from  this  condition  of  attraction.  To  form  solids, 
bounded  by  a  definite  number  of  surfaces,  there  must  be  a  definite 
number  of  directions  for  the  exertion  of  atti'action.  If  attraction 
is  exerted  in  but  one  direction,  the  particles  will  unite  only  in  this 
direction,  and  by  their  union  will  form  only  a  single  line  of  sphere ; 
exertion  in  two  directions  will,  in  a  similar  manner,  produce  a 
figure  of  two  dimensions  only,  that  is,  a  plane ;  in  three  direc- 
tions, a  figure  of  thrm  dimensions,  or  a  solid  bounded  by  six  faces, 
as  the  cube.  Eor  the  construction  of  prisms,  it  is  therefore  nec^- 
saiy  that  the  mutual  attraction  of  the  particles  be  strongest  in  three 
directions  in  each  molecule. 

These  directions  may  be  denominated  axes,  and  their  extrem- 
ities, poles ;  the  two,  relatively,  podtwe  and  Tiegat^he,  or  north 
and  south.  This  polar  character  is  a  fundamental  law  of  molecu- 
lar force.  In  each  instance,  the  axes  connect  the  centres  of  the 
faces  or  opposite  edges  of  the  prism ;  action  in  these  directions 
will  produce  solids  lihe  the  prisms. 

The  attraction  withhi  a  molecule  is  not  supposed  to  be  confined 
to  the  extremities  of  the  axes.  On  the  contran',  every  portion  of 
the  surface  exerts  attraction.  But  the  attraction  is  strongest  at 
the  pol^,  and  weakest  at  an  intermediate  point  between  them. 

The  crystallogenic  axes  of  the  oiAe  are  three  equal  lines  inter- 
secting each  other  at  right  angles,  and  hence  the  molecule  is  a 
sphere,  with  three  equ^  conjugate  axes,  as  axes  of  attraction,  (f. 
215).  Influenced  by  these  axes,  the  sphere'  will  combine,  as  in 
f,  216,  and  a  cube  will  be  formed  in  the  same  manner  as  by  the 
aggregation  of  an  equal  number  of  cubes.  The  sqxuwe  pfism  has 
its  breadth  and  widli  equal,  but  a  varying  length ;  and  the  mole- 


cule, consequentiy,  is  an  eUmsoid  of_  revolution.,  (f.  217),  with  rect- 
angular axes.  The  rectangular  prism  has  three  unequal  dimen- 
sions, and  therefore  the  ellipsoidal  molecule  is  iiot  an  ellipsoid  of 
revolution.  Fig.  218  is  a  transveree  section  of  the  prism  and  ellip- 
soid. The  axes  are  rectangulai',  as  in  the  preceding  forms.  The 
right  rhombic  prism  has  a  similar  molecule  to  that  of  the  rect- 
angular prism,  but  its  lateral  crystallogenic  axes,  which  connect 
the  centres  of  opptsite  fac^,  are  obliquely  inclined  to  one  another ; 
and  being  equ(d,  are  the  equal  conjugate  diameters,  instead  of  gojit 
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jwjaie aasea,  (f.  219).     The  vertical  axis,  asinthe  preceding  prisms, 
is  still  one  of  the  conjugate  awes.    The  same  is  the         220 
feet  with  the  right  rmr^oidal  prism  ;  but  its  lateral  Y'  "V~A 
axes  are  tmeqtial,  and  may  be  any  unequal  conjugate    ^r~\ — 3i 
diameters  of  the  ellipsoid,  at  right  angles  witli  the       v^^At^Z^, 
vertical  axis.     In  the  preceding,  we  suppose  that  bo^  the  rhombic 
and  Teetam^vl&r  prisms  may  be  orystaUog&iviacdlt/  primary  prisms. 
In  the  oblictue  prisms,  the  vertical  axis  is  incbned,  and  is  not 
therefore  one  of  tlie  conjugate  awes,  but  a  conjugate  diameter  to 
each  of  the  lateral  axes,  wbicli  are  also  conjugate  diameters.    The 
lateral  conjugate  diameters  are  equal  in  the  rhombic,  but  imoqual 
in  the  rhomboidal  prism.     In  the  rhombohedron,  the  lines  connect- 


ing the  centres  of  opposite  faces  are  equal,  and  consequently  the 
ellipsoid  is  one  of  revolution,  and  the  three  crystallogenic  axes,  its 
egwd  oo^itffoie  ddo/inetm-s,  (f.  221  and  223)  ^ 

A  comprehensive  view  of  the  molecules  and  then  axes  is  given 
in  the  following  table : 

'  axes  equal — Cube 
'  two  only  equal — Mf   Square  Frism. 
the  three  nneqaal — Jtl  Rectang.  Prism. 

8  eguai  ooni  diarn. — Et  Rhombic  Priam. 
ee  unequal  eoiy    diam  — Rt.    Rhomhai- 


PriemB,  all  of  wlioae  oryst.  axes  intevaeot  at 
right  angles,  and  ace  tlierefore  oonjugate 
axes  of  uie  ellipBoIdal  molecule. 

PilamewlioBeiiri.aseE  are  oblique-  f  laL 
ly  inol.  and  are  therefore  oonj.  -j ' 
diam.  (not  axes)  of  the  moleoi 

Prisme,  all  of  whose  axes  inter- 
sect at  obliqiie  angles,  and  ai-e 
therefore  eonj.  diam.  (not 
axes)  of  the  molecule. 


■e  ooni.-^k 
loleoule  ( di 


the  three  a: 


ea,  equal  mj  diam  — Rhombohedron. 
,  eq.  oonj  diam. — Ob  Rhombio  Priim. 
s,  iineq  conj  diam  — Ob  Rbdl.  Frism. 

Fi'om  this  table  it  is  apparent,  that  all  possible  positions  of  these 
diameters  occur  in  the  forms  of  crystals,  from  an  equality  and  reet- 
angularity  in  the  cube,  through  different  variations  in  length  and 
situation,  to  a  general  inequality  in  length,  and  a  like  inequality  in 
their  mutual  inclinations,  as  in  the  oblique  rhomboidal  pnsm. 

Moreover,  we  perceive  that  all  the  prismatic  primaries  may  pro- 

*  The  rhombohedron  thuB  formed  differe  inaterially  from  that  propoaed  by  Wollas- 
ton,  (1  188).  The  molecnla  iiiflnenoed  by  those  axes  will  take  an  arrangement 
similar  to  that  in  the  cube  and  otter  prisms. 
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ceed  from  one  simple  solid,  an  ellipsoid,  (a  sphere  TjeiBg  an  ellip- 
soid ■witii  eqiial  rectangular  axes),  and  all  may  result  from  a  varia- 
tion merely,  in  thelength  and  direction  of  the  conjugate  diameters 
of  this  solid. 

It  has  been  stated  that  the  axes  of  attraction  have  polarity.  It 
may  be  inferred,  with  reference  to  the  rhomhohedron,  that  the 
three  poles  ahout  each  vertical  solid  angle  are  of  the  same  name, 
those  about  one,  mot^A,  and  those  about  the  other,  south  /  in  crys- 
tals of  tourmaline  there  is  then  some  correspondence  between  the 
cryetallogenic  poles  and  those  induced  by  heat.  The  polarity 
in  any  ease  must  vary  with  the  condition  or  position  of  the  crystal 
■with  reference  to  surrounding  matter.  Examples  of  a  change  from 
such  a  cause  are  found  in  some  compound  crystals,  alluded  to  on  a 
following  page, 

La/ws  goverrmio  the  OrystaUme  Moleoides  in  the  formation  of 
the  Prvma/ry  Solids. — ^The  molecules  of  matter  in  the  act  of  crys- 
tallization, must  be  subservient  to  the  usual  law  of  attraction,  the 
r^>iilsu>n  of  Uke  poles  <md  the  aMraction  of  wnMhe  ;  that  is,  two 
norths  or  two  souths  repel,  a  north  and  a  south  mutually  attract. 
There  is  this  peculiarity,  that  tw%  the  u/nUhe  poles  of  mnAlac  axes 
cam,  imite.  An  attraction  exiete  between  the  north  pole  of  the 
vertical  axis  of  one  molecule,  and  the  south  pole  of  me  vertical 
of  another ;  but  none  between  the  north  of  the  vertical  axis,  and 
the  south  of  a  lateral,  when  the  lateral  and  vertical  arc  unlike 
axes.  This  is  a  natural  inference  from  the  general  nature  of  at- 
traction. It  also  proceeds  from  the  nature  of  axial  attraction,  that 
similar  axes  by  their  union  form  a  straight  line ;  that  is,  will  unite 
as  in  f.  224,  and  not  as  in  f.  336. 


Paragenic  Oompov/nd  Crystals. — ^The  mutual  influence  of  the 
molecules  causes  them  to  assume  the  parallel  position  of  f.  324, 
tildes  some  peculiar  circumstances  operate  to  prevent  it.  During 
the  formation  of  crystals,  myriads  of  which  are  sometimes  pro- 
duced at  a  single  process  of  crystallization,  itmust  be  no  uncommon 
occurrence  that  two  molecules,  in  close  proximity,  a^uming  simul- 
taneously their  axes,  should  have  the  position  given  in  f.  225,  A 
.north  andsouth  pole  are  here  adjacent,  as  in  f.  224 ;  but  the  north 
pole  of  the  other  axis  in  one  molecule,  has  the  direction  of  the 
■south  pole  in  the  other  molecule.  The  natural  tendency  to  an  in- 
version of  one  molecule,  in  order  that  the  uniting  axes  may  be  in 
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the  same  straight  line,  is  inferior  to  the  attraction  exerted  between 
the  adjacent  north  and  south  poles ;  the  molecules  therefore  unite 
as  in  f.  236,  and  constitute,  by  their  union,  a  nucleus,  each  half 
of  which  acts  independenliy  of  the  other,  though  in  connection 
with  it,  and  thus  produces  a  compound  crystal.  To  this  accident 
is  owing  the  formation  of  com^>ound  en/stals,  in  which  composition 


/fW7\ 


\t^S2J 


is  parallel  to  a  fece  of  a  rhombic  prism.  Pig.  227  represents  a 
ciTstal  of  Aragonite  tlms  formed,  and  f.  228,  a  horizontal  section 
of  the  same.  The  planes  m,  **,  truncate  the  acute  lateral  edges, 
as  may  be  observed  by  comparing  with  f.  225. 

It  is  obvious  that  the  axes  of  the  molecules,  which  are  at  right 
angles  with  those  represented  m  f.  226,  (and  therefore  since  they 
pomt  towards  the  observer,  cannot  be  represented),  may  either  pre- 
sent their  sim/Har  poles  in  the  same  direction,  or  by  the  inversion 
of  one  molecule,  opposUe -poles  m&j  point  in  the  same  direction,  as 
is  the  case  with  the  parallel  axes  in  the  figure.  There  are  therefore 
the  above  two  methods  of  forming  compound  crystals  like  the 
above.  In  the  W^^^  rhombic  prism,  however,  both  these  methods 
produce  the  same  result  as  regards  external  form.  But  in  <Miqu6 
prisms  the  difference  of  structure  is  apparent. 

"We  here  perceive  that  those  accidents  to  which  molecules  gov- 
erned by  axial  attractions  are  necessarily  liable,  actually  take  place 
in  natm'e ;  and  they  afford  strong  presumptive  evidence  of  the 
truth  of  the  theory  proposed  to  account  for  them. 

In  the  formation  of  other  compound  crystals,  two  molecules  unite 
in  points  of  equilibrium  of  attraction  between  imo  poles,  and  thus  . 
give  rise  to  twins  of  a  eeeond  TmmA ;  or  in  similar  points  between 
Siree  poles,  producing  twins  of  a  third  kmd.  In  the  first  case, 
the  situation  of  the  molecules  is  that  given  in  f.  230,  where  they 
are  retained  in  combination  by  the  action  of  twonoi-thpolesofone 
molecule,  on  the  two  south  poles  of  the  other.  It  is  obvious 
that  this  is  an  instance  of  composition  parallel  to  an  edge  of  a 
prism.     In  tlie  second  case,  the  combination  is  due  to  the  action  of 
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tliree  poles  of  one  molectile  on  thi'ee  opposite  of  the  other,  and 
consequently  the  composition  ia  parallel  to  a  plane  on  an  angle. 

An  example  of  the  aecnnd  kind  of  twins  ia  given  in  f.  357,  raider 
Pyroxene,  which  represents  a  cryNtal  compounded  parallel  to  the 
edge  a.  I"igurea ,  of  crystals  of  Feldspar  represent  other  forms 
resulting  by  this  method :  the  simU(W  poles  of  the  vertical  axes  lie 
in  opposite  directions. 

The  third  kind  of  twins  is  exemplified  in  figures  of  Caleite,  and 
in  other  species. 

Compound  crystals  composed  of  more  than  two  individuals,  ai-ise 
from  the  occurrence  of  the  above  species  of  composition  parallel 
to  two  or  more  faces,  edges,  or  angles,  simultaneously.  Examples 
of  which  are  represented  in  figures  beyond. 

Fig.  231  represents  a  horizontal  section  of  a  crystal  of  Cerusite, 
four  of  whose  lateral  angles  equal  117°  U',  the  obtuse  angle  of  the 
primary  rhombic  prism,  and  two  equal  125°  32',  twice  the  acute 


angle  of  the  same.  In  this  instance,  composition  of  the  first  kind 
bas  taken  place  parallel  to  two  faces  of  the  molecule  A. 

Fig.  232  is  a  horizontal  section  of  f,  233,  (another  crystal  of  the 
same  mineral).  Composition  has  here  taken  place  between  A  and 
B,  and  subsequently,  though  almost  consentaneously,  C  was  added 
by  the  attractions  between  the  poles  represented  in  contact.  In 
the  preceding  prism,  (f.  231),  the  union  of  B  and  0  with  A,  was 
eifected  at  the  same  mata/nt,  but  here  the  addition  of  0  was  rn^se- 
guent  to  the  imion  of  A  and  B,  and  from  this  has  arisen  the  equal 
mclination  of  C  to  the  other  molecules. 

In  compound  (ajstals  thus  formed,  each  face  of  the  prism  is  a 
primary  ^ane,  Tne  same  form  may  result  from  the  union  of  A 
and  B  merely,  without  the  addition  of  0,  provided  the  prism  A 
and  B  have  one  of  their  acute  lateral  edges — the  distant  ones — 
truncated ;  for  the  two  upper  edges  in  f.  232  are  pai'allel  to  the 
shorter  diagonals  of  A  and  B,  and  therefore  are  also  parallel  to  the 
truncating  plane  just  referred  to.     The  second  figure  under  tiie 
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species  Aragonite  is  an  instance  of  this  mode  of  formation ;  two 
of  the  lateral  planes  of  the  prism  are  the  planes  4%  and  fonr  are 
primaiy  planes,  T,  and  the  crystal  is  composed  of  two  individuals, 
the  planes  with  the  letters  accented  helow,  belonging  to  one,  and 
those  without  the  accent,  belonging  to  the  other. 

'  A  horizontal  section  of  f  234,  a  crystal  of  Witlierite,  is  exhibit- 
ed in  the  outer  lines  of  f  335.  This  prism  differs  from  the  prece- 
ding in  the  disposition  of  its  primary  angles,  which  are  lettered  a, 
h,  0,  d.    The  angles  m  and  «.,  eacb  equal  twice  the  acnte  angle. 


To  form  the  nucleus.  A,  B,  and  0,  D,  were  first  united,^  and  then 
the  compoimd  nuclei  AB,  OD,  were  joined  by  the  action  of  the 
axes,  which  are  here  represented  as  nearly  in  contact.  Fig.  3S6  is 
also  based  on  this  mode  of  structure. 

In  f.  237,  a  compound  nucleus  is  represented,  in  winch  composi- 
tion has  been   effected  parrallel  to  all  281 
the  lateral  fac^  of  the   molecule  A. 
The  ti-uncation  of  the  lateral  edges 
of    the    four    crystals,   B,   0,    D,   E, 
would  gire  rise  only  to  a  cruciform  crya-  ' 
tal.  But  the  action  of  the  central  mole- 
cule A,  in  conjunction,  will  cause  an   .  , 
addition  of  particles  parallel  to  A,  and  'r^ 
thus  produce  the  other  two  rays.     This  f 
is  a  horizontal  section  of  a  stellate  crys-  ( 
tal  of  cemsite,  (see  under  that  species,) 
and  possibly,  also  of  the  similar  stellate 
forms  of  snow. 


SteUate  or  heixigonal  iwms,  Uke  those  of  f. 
he  impossible  im,  dhUgvs  crystals.    There  ar 
whicn  are  near  120°  in  the  vertical  prism — Orthoclase  is  an  ex- 
ample ;  but  although  in  trimetiic  species  of  the  same  angle  such 


to  23T  a^^ 
monoelinic  species 
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compound  forms  are  very  conunon,  they  are  not  known  in  Ortho- 
elase  and  species  of  similar  form.  From  tho  nature  of  the  aggre- 
gation it  is  evident  that  the  attraction  above  and  below  the  mioale 
plane  must  be  perfectly  symmetrical,  or  else  such  symmetrical 
aggregations  of  molecules  about  a  centre  could  not  take  place.  It 
is  true  that  three  oblique  prisms  of  120°  might  be  placed  with 
their  backs  together  so  as  to  make  a  triple  crystal  with  a  symmetri- 
cal pyramid  at  one  extremity,  and  a  corresponding  concavity  below. 
But  in  the  molecules  of  such  prisms,  the  lateral  axes  will  nave  the 
front  poles  n  (or  s),  and  the  back  poles  the  reverae ;  so  thatin  such 
an  aggregation,  tdl  the  molecules  in  the  nucleus  would  be  united 
by  poles  of  the  same  name,  which  is 


by  poles  of  the  sams  name,  which  is  an  impossibility.  If  the  prisms 
were  joined  by  the  acute  angle,  the  summit  would  be  a  cluster  of 
projections.  We  have  sufficient  reason,  therefore,  for  concluding 
that  in  monoelinic  forms  such  twins  are  not  possible.  Moreover, 
trimetric  fonns,  when  hemihedral,  as  in  Datholite,  do  not  become 
stellately  compounded,  since  they  are  potentially  monoelinic. 

The  second  mode  of  composition,  mentioned  on  page  128,  does 
not  come  under  the  explanations  thus  far  presented.  This  "bind  of 
twin  cannot  occur  except  under  certain  conditions.  If  two  mole- 
cules are  united  by  an  axis,  n  to  s,  an  inveraion  like  that  referred 
to  would  bring  n  against  n,  or  s  against  s,  and  would  be  impossible. 
But  if  two  m(3ecule8  were  united  by  a  middle  point  between  an  n 
and  an  s,  then  an  inversion  might  take  place,  and  the  right  half  of 
the  compound  form  might  have  the  plane  of  section  in  or  out,  and 
constitute  a  twin  in  one  case  of  the  first  mode,  and  in  the  other  of 
the  second  mode.    Thus  it  appears  to  be,  in  Feldspai'  and  Albite. 

An  important  conclusion  hence  follows.  The  lateral  en/staUo- 
gems  axes  in  these  specie  ai'e  not  at  right  angles  with  one  another, 
like  the  cfysUMogrwphiG ;  they  intellect  at  an  angle  corresponding 
with  the  angle  of  the  fandaraental  ^sm,  or  to  lines  connecting  the 
centres  of  opposite  lateral  faces.  The  crystallographic  axes  are  a 
mathematical  convenience  simply,  and  are  not  necessarily  the  crys- 
tallogenic ;  the  latter  may  intersect  at  oblique  angles  as  well  as 
right  angles,  as  has  been  assumed  in  the  preceding  pages.  The 
same  conclusion  follows  from  the  relations  of  the  tnmetnc  species 
near  90"^  in  angle  to  monometric  forms.  For  very  many  of  them 
approach  the  regular  octahedron,  not  in  the  rhombic  octahedron 
that  is  formed  on  the  edges  of  the  rhombic  prism,  but  in  the  rectangu- 
lar octahedron  formed  on  the  angles  of  this  prism,  and  consisting  of 
planes  1*  and  1^.  The  axial  lines  connecting  the  lateral  solid  angles 
of  such  an  octahedron  are  homologous  with  those  of  the  regular 
octahedron ;  but  they  cross  at  an  oblique  angle,  coiTesponding  to 
the  angle  of  the  rhombic  prism. 

Meta^enie  Oom^otmd  Grystals. — ^Metagenic  crystals  have  been 
described  as  either — 
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.  Doubly  geniculated  crystals,  that  is,  those  which  have  been 
areiitly  oeni  subsequently  to  tlieir  formation ;  or— 

2.  Those  which  are  composed  of  two  distinct  crystals,  united  by 
their  Birailar  parts. 

Compound  crystals  of  the  former  hind  result  from  a  rerersion  of 
the  original  polarity  in  the  molecules  of  the  crystal,  after  the  crys- 
tal has  attained  some  size.  The  causes  of  this  reversion  are,  pro- 
bably, agents  that  aiB  not  unknown  to  us.  Heat  will  have  this 
effect  on  crystals  of  tourmaline  and  other  minerals,  their  polarity 
varying  with  the  temperature.  Electricity  is  equally  an  efficient 
agent  in  producing  similar  results. 

Let  AB  (f.  338)  represent  a  line  of  molecule  in  a  crystal  in  the 
act  of  formation,  with  its  poles  situated  as  there  seen,  the  marked 
pol^  being  norui.  The  particle  C  is  supposed  to  be  on  the  point 
of  obeying  its  axes  of  attraction,  by  unitmg  the  pole  n  with  m. 
At  this  moment  there  is  a  sudden  reversion  of  the  polarity  of  the 
crystal,  as  represented  in  A'B'.  The  molecule  0  now  finds  a  re- 
pellant  pole  opposing  it — since  m  and  n  are  both  north — and  is 
immeijiately  drawn  around  by  the  attraction  between  o,  the  nearest 
aoTith,  and  m,  and  tho  union  exhibited  in  A"B"0  takes  place,  pro- 


ducing a  genicnlation  in  the  crystal.  The  process,  going  on  simul- 
taneonsly  at  the  other  extremity  of  the  crystal,  causes  another 
genicnlation  of  the  same.  !Fig.  339  is  a  section  of  a  crystal,  in 
which  there  is  seen  both  a  paragenic  and  metagenic  composition. 
The  latter  was  effected  as  above  described.  Geniculation,  parallel 
to  a  plane  on  an  edge,  (or  plane  1^,  may  be  illustrated  by  means 
of  f.  340 ;  AE  is  agam  the  crystal,  0  the  next  particle  to  be  added. 
The  molecnles  are  those  of  a  right  square  prism,  which  foi-m  is 
peculiarly  subject  to  these  accidents.  In  the  figiu'e,  these  mole- 
cules lie  on  one  of  their  sides,  and  only  one  lateral  axis  is  seen ;  the 
other  directing  its  north  pole,,s,  towai'ds  the  observer.  The  union 
of  m,  and  n  is  again  prevented  by  a  i-eversion  of  the  polarity ;  m, 
therefore  attracts  the  nearest  north  pole,  which  is  s.  A  revolution 
of  SO'*  must  hence  take  place.  But  during  this  time,  the  unlike 
pol^  i  and  ii,  (the  vertictJ  of  the  prism),  are  acting  on  one  another, 
and  tending  towai'ds  a  nnion ;  consequently,  the  molecule  will  as- 
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smtiG  the  intermediate  position  seen  in  A"B"0,  in  -wliicli,  contact 
lias  taken  place  at  tlie  point  of  equilibmim  tetween  two  poles, 
lig,  206  represents  a  crystal  of  Rutilo  geniculated,  either  hj  this 
or  the  next  method. 

A  similar  composition  conld  not  occtu-  in  the  right  rectangvdai' 
prism ;  for  s  coald  not  be  united  to  m,  since  they  belong  to  nnlike 
axes,  and  consequently,  there  mxist  be  a  revolation  of  180°,  to 
bring  r  into  nnion  with  m.  "We  hence  see  why  the  right  sqnare 
prism  ia  particularly  subject  to  tliis  kind  of  genicnlation. 
■  An  explanation  of  metagenic  genicnlation,  parallel  to  an  octa- 
hedral plane  1,  flows  readily  from  the  above.  Fig.  316,  under 
Oassitente,  may  be  an  example  of  this  land  of  genicnlation. 

The  remaining  kind  of  compomid  crystal  is  represented  in  f.  346, 
of  the  species  Quartz.  ,  It  is  perfectly  analogous  to  tiie  ordinary 
union  of  two  molecules ;  for  the  crystals  are  united  by  their  similar 
faces.  They  were,  probably,  brought  originally  into  this  parallel 
situation,  by  a  process  analogous  to  electrical  induction,  or  the  mu- 
tual action  of  their  attracting  influences, 

FOIIMATION   OF   SECONUAET   FLAKES,   A  NO   OKIGIN   OF   CLEAVAGE.* 

It  has  been  abundantly  erolained  that  the  same  substance  may 
crystallize  under  a  variety  of  forms,  all  being  modifications  of  one 
type.  A  species  may  occur  under  the  foi-m  of  a  cube,  or  a  cube 
with  truncated  edges,  or  with  bevelled  edges,  or  with  variously 
modified  angles,  j^,  then,  a  oertam  state  of  the  attraction  m  a 
molecule  wut produce  tfie  pr-ima/ry  euhe,  some  vaHaiwnJrom  this 
state  is  riecessa/ry  to  frodjuoe  another  form,  add  a  differemt  'oa/riaMov, 
fw  emery  differmA  secondary  form. 

In  view  of  the  fixed  simple  ratios  of  mathematical  exactness, 
governing  secondary  planes,  it  is  obvious  that  tlie  variations  which 
the  atVraatflan  imdergoes,  a/re  m  some  Jisied  ratio.  And  aa  similai- 
parte  of  crystak  are  similarly  modified,  and  similar  parts  are 
those  similarly  situated  as  regards  like  axes,  the  homologous  parts 
of  mokeides  experience  the  i>aHaMon  svmUaAy  wnd  sinmtt(meously. 

The  only  exceptions  to  this  last  principle  are  tiie  eases  of  hemi- 
hedrism,  in  which  half  the  similar  parts  are  modified  alike ;  and 
hence  it  follows  that  in  some  eases  the  pa/rts  of  a  -rrwlecule  on  i/wo 
opposite  sides  of  a  pole  may  vmdepgo  a  Mff«rent  aw/ywnt  of  va/ria- 
hon  of  aitraotwn:  but  thistakea  place  symmetrically,  with  refer- 
ence to  all  the  poles. 

In  the  formation  of  a  cube  with  truncated  edges,  the  cube  is  not 
finished  out  on  the  edges.  There  is,  therefore,  when  secondary 
planes  a/re  formed,  a  dmn/mution  of  the  force  of  attraction  i/n  the 

"  See  on  article  by  tlio  autliov  in  the  American  Journal  of  Science,  [2],  iv,  364. 
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Une  of  iheprmuwy  a&m,  smoe  these  cmis  fail  of  com^lefMig  the 
primm^  soUd;  amd  this  dmmwUon,  as  tmme  shovni,  is  m  some 
smwlsraMo. 

In  an  enlarging  cube,  the  molecules  are 
added  in  plan^  of  increasing  breadth, : 
in  this  way  only  would  the  form  continue  \ 
to  be  a  cube.    If  we  consider  the  Ci 
we  find  that  the  central  molecule  attracts  ^ 
a  molecule  by  each  of  its  poles,  and  also  / 
simultaneously  the  added  molecules  act  I; 
bytheirlateralaxes  to  complete  theplane.  / 
We  observe  in  the  sectional  view  (through  t^ 
the  centre)  in  f.  241,  when  A  by  its  axes  / 
unites  with  four  B'a,  the  B's,  simultane- 
ousty,  while  in  the  act  of  union,  unite  with 
E',  B',  B',  B' ;  and  thus  the  square  form  is  retained.     This  is  a  sim- 
ple statement  of  the  proce^. 

If  now  when  the  B's  are  uniting,  their  lateral  axes  do  not  act  at 
the  same  time,  then  the  forming  cube  will  have  the  edges  trun- 
cated as  in  f.  17.  To  understand  this  we  must  study  the  steps  in 
the  process.  Fig.  242  presents  the  same  secondary  planes  as  in  £ 
17,  without  the  primary  faces.  It  is  obvious  that  in  the  enlarge- 
ment of  such  a  secondary,  when  the  summit  molecule  is  annexed, 
its  lateral  axes  do  not  act  as  they  do  when  the  cube  is  formed :  but 
when  another  molecule  is  added  beyond,  then  they  act  laterally. 
This  may  perhaps  be  more  clearhf  seen  in  the  transverse  section  m 
f.  243.  When  A  attracts  E,  B  does  not  act  laterally  as  in  f.  241 ; 
it  does  not  so  act  until  B  attracts  0,  when  a  C  is  added  either 
side  of  B.  So  0  acta  laterally  when  a  D  is  added  to  C,  and  not 
before. 


Again,  in^f.  244  we  have  t  section  of  another  figure,  (the  same 
secondary  as  in  f  32)  bhowmg  the  arrangement  of  molecules  in  a 
solid,  presenting  such  a  section.  Examining  it,  we  perceive  that 
when  G  is  added  to  the  extremity  of  the  central  axis,  two  mole- 
cules, G,  Gc,  are  added  on  either  side  of  F,  and  none  laterally  to  Q, 
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This  figare  represenfa  the  fomiation  of  the  secondary  plane,  hav- 
ing the  ratio  1 :  2,  as  is  evident  from  inspection,  and  t  243  or  243, 
another  with  the  ratio  1:1. 


:T;_T' 


If  the  period  of  time  occupied  hy  the  union  of  a  molecnle  be 
represented  by^,  then  when  the  lateral  axes  act  only  atler  the  pe- 
riod of  time^,  and  then  add  a  single  row  of  molecules,  the  second- 
ary plane  is  the  truncating  plane  1 : 1.  For  the  plane  having  the 
ratio  1 ;  3,  in  which  two  are  added  laterally  to  one  terminally,  or 
what  is  equivalent,  one  laterally  for  every  half  one  terminally,  the 
time  woiild  bo  ^p;  for  the  plane  1  :  3,  the  time  would  be  ip. 

To  imderstand  the  origin  of  planes  on  an  an- 
gle, we  must  again  consider  the  actual  circum- 
stances. Fig.  245  (the  same  secondary  as  in  f. 
15)  will  aid  the  mind  in  conceiving  of  it.  Sere, 
I  when  the  summit  particle  unites  itself,  it  adda 
nothing  laterally,  aa  was  the  case  also  in  f  243 ; 
when  another  unites  beyond,  then  four  particles 
are  united,  one  by  each  lateiul  pole ;  but  these  four  add  nothing, 
until  still  another  particle  is  added  to  the  summit.  In  this  case 
there  is  an  interval  of  time  p,  between  the  action  of  the  terminal 
and  lateral  axes,  and  another  interval  jj,  between  the  adding  of  the 
four  molecules  and  the  action  by  thmr  lateral  axes.  And  this  is 
the  difference  between  the  plane  truncating  an  augle,  {f.  16),  and 
another  truncating  an  edge  of  a  cube,  (f.  17),  Tlis  plane  trun- 
cating an  angle  has  the  ratio  1:1:1.  For  a  plane  1:2:2,  the 
times  will  be  each  ^j>,  and  for  any  plane  1  -.m-.n,  the  times  wiU 
be  ^p  and  ^p. 

It  appears  that  the  lateral  ax^  act  leas  speedily  therefore  for  the 
truncating  plane  of  an  angle,  than  for  that  of  an  edge :  the  centre 
of  the  former  in  a  cube  is  54°  44' from  the  centre  ofthe  face  of  the 
cube,  and  the  centre  ofthe  latter  from  the  same  is  .45". 

"We  have  before  observed,  that  the  production  of  secondary 
forms  depends  on  the  fact,  that  the  force  of  attraction  in  the  axes 
ofthe  molecules,  when  secondai-ies  are  produced,  is  less  than  that 
which  is  exerted  when  the  primary  prism  or  cube  is  formed.  But 
"we  cannot  suppose  the  whole  force  of  attraction  in  a  molecule  to 
"be  different  in  different  circumstances.  No  facts  nor  reasoning 
■would  sustain  this  conclusion.  "We  may  admit  that  the  attraction 
may  be  more  concentrated  in  the  primary  axes,  in  some  cases  than 
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in  others.  It  is  well  known  that  the  polar  condition  in  bodies 
does  not  imply  an  addition  of  force,  but  simply  an  axial  action  or 
concentration  of  the  force.  This  concentration  or  excited  action 
may  be  induced  by  the  condition  of  neighboring  bodies  or  influ- 
ences ;  and  different  bodies  should  differ  widely  an  their  suscepti- 
bility to  it,  as  is  evidently  the  fact.  Now  if  the  attraction  is  teas 
concentrated  in  the  primary  axes,  when  a  secondary  plane  forms, 
the  mierval  of  time  above  alluded  to  as  charactering  the  forma- 
tion of  different  secondaries,  will  be  longer  or  shorter  according 
to  the  state  of  concentration  in  the  primaiy  axes.  The  more  or 
less  diffused  state  of  the  attraction  is  connected  with  the  kind 
of  secondary  produced. 

But  when  we  observe  in  a  complex  crystal  the  evenness  of  the 
faces,  the  neat  regularity  of  the  edges,  and  the  perfection  through- 
out, even  when  many  secondary  planes  are  combined,  it  appears 
clear  that  such  forms  couid  not  result  from  simply  a  generally  dif- 
fused state  of  the  attraction,  any  more  than  a  primary  could  be 
so  produced.  In  each  case  tbere  must  be  as  many  distinct  poles 
as  there  are  planes.  When  therefore  the  piiucipal  axes  lose  their 
concentration,  this  loss  consists  in  a  dbtaibution  of  the  force  into 
subordinate  axes  intermediate  between  the  primary  axes.  Tor  a 
truncation  of  the  edges  of  a  cube,  the  intermediate  axes  wotdd 
have  their  poles  just  at  the  middle  point  between  eveiy  two  poles 
of  the  primary  axes ;  for  a  truncation  of  the  angles,  the  poles 
would  be  at  the  middle  point  between  every  three  poles.  "We  have 
remarked  on  the  symmetrical  arrangement  of  secondary  planes  in 
general,  and  this  would  follow  from  the  nece^ary  symmetrical  ar- 
rangement of  such  axes.  Moreover,  the  length  of  time  p,  will  be 
greater  the  farther  the  secondary  pole  is  situated  from  the  primany 
poles.  And  this  is  true  in  fact.  The  pole  for  the  octahedron  is 
the  most  distant,  being  at  the  central  point  between  three  primary 
poles.  The  number  of  combined  secondary  forms  may  still  seem 
mysterious.  But  a  crystal,  in  its  capacity  as  a  unit,  would  neces- 
sarily have  a  corresponding  character  in  its  different  parts  to  that 
of  the  molecules  of  which  it  consists,  and  consequently  the  attrac- 
tion exerted  by  the  molecules  in  these  different  parts  would  corres- 
pond, occasioning  thus  the  secondary  planes.  The  relative  extent 
of  the  several  different  kinds  of  planes  will  depend  primarily  on 
the  relative  force  of  action  in  the  different  sets  of  axes. 

These  considerations  lead  us  to  conclude,  that  the  drniinuHon 
of  aitracimgyoroe  m  the  ^pTirnafry  mses,  <m  which  the  formation  of 
a  seoOTidtwy  d&pends,  consists  m  theparHal  action  of  this  force 
(^.ong  imtervieSiate  asoes,  symmietricaUy  situated  with  reference  to 
the  primairy  offies  /  amd  the  grec^&r  or  less  amount  if  dzimrmUon, 
ddeTTtmies  the  Tmid  o  "  "  '  " 
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The  relation  of  the  planes  in  Humite  (see  page  59,  and  this 
species  beyond)  have  an  important  bearing  on  this  subject.  The 
panes,  or  the  niunbers  expressing  their  axial  proportions,  are  parts 
of  infinite  series,  which  are  different  in  the  three  cirstals.  buch 
.mathematical  series  point  out  definitely  a  mutual  dependence 
in  the  planes  of  each  form  ;  they  suggest  that  the  modifications  of 
the  attraction  upon  which  they  depend,  are  connected  with  the 
different  conditions  of  the  attraction  that  may  be  represented  by 
curves  to  which  such  infinite  series  lead. 

The  same  crystalline  form  may  have  different  cleavage.  For 
example,  cub^  of  Galena  have  a  cubical  cleavage,  while  cubes  of 
fluor  spar  have  an  octahedral  cleavage,  or  yield  octahedrons  when 
cleaved.  Tliese  different  circumstances  would  result,  provided 
that  in  one  case  (for  Galena)  the  three  primary  axes  of  themolecule 
were  dominant,  and  in  the  other,  the  eight  intermediate  or  octa- 
hedral axes.  The  arrangement  of  the  molecules  in  each  case 
would  depend  on  the  dommant  axes,  and  so  also  would  the  direc- 
tion of  the  cleavage.  Hence,  the  direction  qf  dea/va/ye  may^  some- 
Ufnes  mdicate  in  ct/ny  species  ofnwM&r  which  set  of  amesis  dom- 
incmt,  theprkna/ry  or  a  gecondary  sd. 

In  the  preceding  paragraphs,  after  explaining  the  general  polar 
action  of  crystallogenic  or  cohesive  attraction,  we  have  pointed  out 
the  modifications  of  condition  this  attraction  undergoes,  the  simple 
ratios  presented  by  these  modifications,  and  their  dependence  on 
the  formation  of  intermediate  axes.  Cohesive  attraction,  instead 
of  being  a  constant  force,  as  might  be  inferred  from  the  ordinary 
definitions,  appears  therefore  to  be  complex  in  its  actions,  yet  sim- 
ple in  the  general  laws  by  which  this  complexity  is  produced. 

Owing  to  some  intiinsic  or  extrinsic  infiuence,  (the  presence 
and  condition  of  matter  near  by  or  commingled  with  the  crystal- 
lizing material),  the  primary  axes  may  be  sustained  in  an  excited 
state.  But  if  there  is  nothing  to  sustain  or  excite  this  concentra- 
tion, and  the  action  is  quiet,  or  if  bodies  around  induce  it,  owing  to 
their  own  condition,  the  attraction  becomes  more  diffused,  and  se- 
condaiy  axes  multiply.  All  the  crystals  of  a  locality  or  region 
have  usually  the  same  form. 

The  constancy  of  certain  forms  in  some  specie  is  evidence  of 
the  peculiar  susceptibifities  of  the  molecules  of  these  suletances. 
Thus  the  calc  spai-  in  the  limestone  of  Lockport  has  the  dog-tooth 
shape,  the  scalene  dodecahedron;  that  of  Boonville,  IN".  Y.,  occurs 
in  snort  six-sided  prisms.  That  of  the  Rossie  lead  region  in  com- 
plex combinations  of  different  secondary  planes  with  me  primary. 

These  facts  indicate,  that  the  vaHations  d'  attraG^on,  ^y>diMMig 
seconda/py  f OTITIS,  dmmd  often,  on  swrrowmvng  lodies  favoring  the 
concentraMon  or  dAffumm  of  the  aH/ractvng  force  ;  add  the  causes 
(ften  act  in  nMwpe  svrmdtane&usl^  over  imde  areas. 

Cleavage. — ^The  peculiarities  of  cleavage  give  us  infonnation  on 
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another  point,  respecting  cohesive  or  crystallogenic  attraction. 
The  facility  of  cleavage  in  prisms  drffeis  in  the  direction  of  nnlite 
axes.  Topaz  cleaves  easily  parallel  to  the  hase  of  the  prism,  and 
hardly  at  all  in.  other  directions.  This  difference  does  not  depend 
upon  the  relative  strengtii  of  attraction  in  the  unequal  axes ;  for  it 
is  often  the  reverse  of  this.  Again,  while  some  of  the  hardest 
substances  have  perfect  cleavage,  other  soft  species  have  none. 

If  then  this  quality  has  no  relation  to  the  strength  of  the  atr 
traction  which  unites  molecule  to  molecule,  it  must  depend  on 
some  peculiarity  in  the  manner  in  which  this  force  acts.  This 
force  may  act  in  two  ways ; — either  contmMousl/y  or  ■mtenmttedly  ; 
and  the  latter  mode  only,  could  produce  the  result  in  view.  iJie 
action  of  force  in  nature  appears  to  be  generally  intermittent.  Al- 
ternate action  and  comparative  inaction,  with  corresponding  resulfB, 
are  everywhere  exemplified  in  organic  growth ;  and  it  is  tiierefore 
no  anomaly  that  it  shonldhe  exemplified  in  the  inorganic  kingdom,* 

When,  therefore,  cleavage  is  produced  in  crystallization,  the 
union  of  layets  of  molecules  takes  plaCe  hy  an  intermitted  action ; 
that  is,  with  regular  successive  variations  or  pulses  in  the  inteimty 
of  the  force  of  attraction.  This  intermitted  action,  when  reduced 
to  the  adding  simply  of  single  layers  in  suceeEsion,  becomes  con- 
tinuous. On  these  principles  there  might  he  every  variety  of  this 
quality  in  nature,  and  there  shonld  be  no  necessary  connection 
between  cleavage  and  strength  of  attraction.  We  therefore  infer 
that  the  miMm  of  cohesive  attraction  is  often  intermittent,  pro- 
d/utmig  seriate  results,  (as  ^sem^^ied  in  the  dea/eage  (^  crysws), 
amd  the  spedfic  rate  of  vnt&rvmMmA  O/ctAon  is  different  fov  iiTiequal 

*  The  aucoeaaive  layers  in  wood,  tte  periodical  reproduction  of  leaves  or  liowerB, 
and  of  yonng  in  animals,  and  the  seriate  nrrongenient  of  parts  in  many  plants  and 
ftnimale,  all  illuetrata  intermittent  growth.  In  Bome  zoophytes  the  bnds  form  in 
anoeesaiye  series  of  two,  fomr,  or  six,  or  game  other  fixed  numtier ;  in  other  cases 
opposite  sides  alternate  in  bndding,  or  ■when  there  are  several  rowa,  the  rows  bnd 
in  Bneceaaiou ;  and  theae  are  examplea  of  intermittent  action. 

The  spiral  arrangement  of  leaves  in  vegetation,  is  another  illustration  of  inter- 
mittent growth ;  for  here  the  different  sides  of  the  growing  plant  bud  auocessively, 
for  the  simple  reason,  of  nniveraat  application,  that  reproduction  produees  tem- 
porary exhaustion,  or,  that  force  is  exeried  intermittedly. 

The  pidaation  of  molecular  force  is  also  an  example  of  intermitted  action,  and 
must  lie  at  the  basis  of  the  nnivereal  principle  on  this  sutgect  to  which  wa  have 
aUndad.  The  reality  of  this  pulsation  we  cannot  doubt.  The  undnlatory  theory 
of  light  must  be  received  as  fnlly  demonstrated ;  and  if  it  is  an  ether  that  pulsates, 
it  is  molecular  force  which  niakea  it  pnlaate,  and  this  implies  pnlsating  action  in 
molecular  force  itself 

The  attraction  of  cohesion  is  shown  by  olaavnge  to  be  intermittent  in  intendty  ; 
we  do  not  learn  from  it  that  there  is  any  actual  intermission  of  time  in  the  exertion 
of  the  force,  or  a  variation  in  rate  of  pmsation. 

f  Many  crystals,  as  remarked  on  page  110,  have  parallel  etriations,  which  consist 
of  alternations  of  two  or  more  seta  of  planes.  Thus  cubes  of  pyrites  very  geoerally 
have  their  faces  marked  with  striie  whiiJi  are  oscillations  between  a  plane  replacing 
the  edge,  and  either  a  face  of  the  primary  cube,  or  another  plane  of  tlie  same 
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In  aggregated  crystallizations,  there  is  a  mass  of  mateiial 
entering  the  solid  state  together,  and  no  opportunity  exists  for  sin- 
gle crystals  to  perfect  themselves.  While  a  liquid  mass  is  cooling, 
whenever  the  temperature  of  solidification  is  reached,  at  nxunber- 
less  points  througnout  the  mass,  crystallization  wiU  hegin ;  and 
together,  an  aggregation  of  crowded  crystals  or  grains  is  prodnced, 
with  no  estemal  regularity  of  form ;  in  other  words,  the  grom/nlaT 
structivre.  The  same  will  happen  in  a  crystallizing  solution,  if  the 
process  goes  on  rapidly. 

When  a  solution  is  spread  thinly  over  a  large  surface,  minute 
crystalline  points  incrust  the  whole ;  and  if  the  solution  be  gradu- 
ally supplied  as  crystallization  go^  on,  it  is  obvious  that  the  minute 
pomts  may  elongate  into  crowded  prisms  or  fibres,  producing  a 
fibrous  structure.  Such  a  structm'e  is  common  in  narrow  seams  in 
rocks,  and  the  fibres  are  usually  elongated  across  the  seam. 

The  GoneeTitriG  stntctm-e  is  another  result  depending  on  the  rate 
of  solidification  connected  often  witli  the  rate  of  chemical  com- 
binatioiL  In  the  first  place,  the  nucleus  is  always  a  cluster  of 
molecules,  instead  of  a  single  one,  as  in  a  simple  crystal.  Tlie 
structure  sometimes  commences  around  some  foreign  body  as  a 
centre,  though  the  t^gregation  is  often  without  any  proper  nucleus 
except  that  of  tlie  cluster  of  molecule  that  first  soKdified.  The 
second  principle,  ou  which  the  concentric  structure  depends,  is  the 
tendency  of  a  body  to  communicate  its  own  condition  to  other 
bodies  within  its  innuence.  This  law — ^the  law  of  equilibrium,  and 
contact  or  catalysis  in  chemistry — ^is  one  of  the  universal  laws  of 
existence.  According  to  it,  either  a  collection  of  molecules  enter- 
ing the  solid  state,  or  any  foreign  body  already  solid,  will  tend  to 
bring  adjacent  bodies  into  the  same  or  an  intermediate  condition. 
If  Buaceptible  to  this  infiuence,  the  particles  adjoining  become  as- 
similated, and  unite  to  the  nucleus ;  these  again  act  upon  others 
adjoining,  and  thus  a  spherical  form  is  produced,  as  a  result  of 
successive  development.* 

The  influence  of  foreign  substances  associated  with  a  crystalliz- 
ing mineral  is  known  to  cause,  not  only  secondary  planra,  but  also 
considerable  variations  in  the  angl^  of  crj'stals,  even  when  they 
are  chemically  inert.  This  has  been  attributed  to  an  intervention 
simply  of  the  foreign  pai"ticles  among  the  others.     But  M.  Nickles 

Beoondary.  Some  octahedrons  of  fluor  spar  iave  faces  which  oonaist  of  minute  cubes. 
These  facts,  and  they  are  common  and  wall  kno'vrn,  show  a  frequent  intermittent 
mode  of  action  in  the  different  axes  of  molecules,  (or  a  seaming  strife  between  dif- 
ferent sets] ;  and  such  examples  are  well  called  an  "  oscillatojy  combination"  of 
planes.     Crystals  of  snov  often  'v^ell  illnatrate  intermittent  action. 

*  The  coQcentric  structure  here  explnined  is  analogous  in  many  reepeofa  to  the 
circular  and  spherical  forms  in  regetation.  The  growing  lichen  extends  itself  oir- 
cnlarly,  owiiig  to  progreasire  assimilation  or  dcTelopinent.  This  prOTes  no  simi- 
larity of  nature  hctween  the  oi^nie  forces  and  cohesive  attraction;  it  oniy  shows 
that  different  forces  act  under  a  common  law. 
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regards  it  as  due  to  a  change  in  the  axial  molecular  attractions  of 
the  crystallizing  materia!,  and  hy  way  of  illustration  he  alludes  to 
the  influence  upon  a  planetary  system  from  the  sudden  appearance 
in  it  of  a  new  body:  the  attractions  of  the  foreign  particles 
modify  more  or  less  the  molecules  of  the  associated  material. 
This  chemist  states  that  himalate  of  amunonia  was  thus  changed  a  de- 
gree or  more  in  angle  in  his  experiments  *  It  has  long  been  known 
that  a  change  in  refraction  or  polarization  is  produced  by  this 
cause :  but  Senarmont  has  quite  recently  rendered  certain  salts 
(as  nitrate  of  strontian)  ^leoohroic  by  Hie  same  process — tbat  is,  by 
the  introduction  of  foreign  substances  through  crystallization,  which 
were  afterwards  removed  by  recrystaUizations  in  pure  water-t 

"We  hare  thus  reviewed  some  of  the  various  facts  presented  by- 
matter,  as  it  exists  around  us.  Observation  has  proved  more  prof- 
itable than  closet  spectdation  in  animal  and  vegetable  Physiology ; 
and  thus  it  will  be  with  reg^d  to  the  organizing  force  of  the  so- 
called  inorganic  kingdom.  The  fact  that  the  attraction  of  molecules 
is  liable  to  modifications  of  condition,  and  specially  the  simple  yet 
fixed  relations  between  these  modifications,  nothing  but  a  crystal 
could  make  known  to  us.  Yet  the  principle  is  as  wide  as  the  uni- 
verse in  its  application ;  for  we  live  in  a  universe  of  moleculta,  and 
all  the  gi'andeur  of  physical  nature  is  the  result  of  moleculai- 
forces. 

From  the  late  rapid  progi-oss  in  science,  we  may  be  encouraged 
to  hope  that  ere  long  this  entrance  to  one  of  the  innermost  recesses 
of  the  works  of  nature  wiU  be  thrown  open,  and  that  the  (jualities 
of  atoms  or  molecules,  their  forms  and  peculiarities,  will  soon  be 
fully  understood.  Its  connection  with'  the  science  of  chemistry, 
and  other  physical  sciences,  renders  it  deserving  of  very  minute 
experimental  research.  Beautifully  and  tndy  was  it  long  since 
observed  by  Gnlielmini,  in  his  work  on  OrystaUisabion — an  author 
who,  though  afterwards  forgotten,  had  a  clearer  insight  into  the 
nature  of  crystallization,  man  any  of  his  contemporaries,  and 
many  of  his  successors — ^p.  144:  "  Orystallizatio  geometrizantis. 
naturse  opus  quoddam  est,  et  sane  mirabilissimum ;  dignum  idi^/ 
ut  totis  ingenii  viribus  totaque  mentis  contentione  exquiratnr,  non.- 
quod  epectet  tantam  amcenitatem  et  volnptatem,  quse  mirabiHiini 
scientiam  cousequitur,  verum  etiam  ob  maximam  in  re  physica 
ntilitatem ;  videtur  quippe  Natura  hie  se  prodere,  et  omni  exuta 
velamine  non  qualis  esse  potest,  sed  qualis  actu  est  sese  prsebere 
conspiciendam." 

*  Compt.  Eend.  de  1'  Aoad.  Soi.,  1S48,  xxvii,  210.     Compt,  Rend,  de  Laurent,  oto,, 
I860 ;  Ann.  de  Ch.  et  de  Pbys.  1863. 
f  Compt.  Eend.  de  1'  Acad.  Sci.  1854. 
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PART  IL 

PHYSICAL    PROPERTIES    OF    MINERALS. 

I.  CHARACTET^S    DEPENDING  ON   IJGHT. 

Light  may jbe  either  reflected,  trcmsimUed^  oxemiUed.    The  qual- 
ities of  minerala  thus  produced  ai'e  of  six  kinda : — 

1.  Lustre;  depending  on  the j^owie?'  and  ma/nner  of  rejleoting 
light. 

2.  CoLOE ;  depending  on   the  hmd  of  light  reflected  or  iff'o/ns- 
mitted. 

3.  Diaphaheity;  depending  on  the^wwer  of  trammdUmg  light. 

4.  Eefbaction  ;  depending  on  the  mwrmer  of  fy-<msmitbmg  hght. 
6.  PoLAEizATioN ;  depending  on  the  mcmner  of  i/rwimnMmg  or 

reflsGtmg  light,  and  due  to  the  polar  nature  of  force. 

6.    PHoePHOEEscENCE ;    depending    on   the  pov)eir  of  miitlm,g 
light. 

I.    LUSTEE. 


The  lusti-e  of  minerals  varies  with  the  natm-e  of  their  s 
A  variation  in  the  gua/nMly  of  light  reflected,  producee  different 
degrees  of  mi&rmty  of  1/astrej  a  variation  in  the  naMere  of  the  re- 
flecting eurtaee,  produces  different  Mnds  of  Uistre. 

a.  The  hinds  of  lusire  recognised  are  six. 

1.  MetdlMo :  U(^e  lustre  of  metals.  Impei'fect  metallic  lustre  is 
expressed  by  the  term  siib-tnetaUio. 

2.  Vitreous ;  the  lustre  of  brokenglass.  An  imperfectly  vitre- 
ous lustre  is  termed  siib-vify'eous.  The  vitreous  and  sub- vitreous 
lustres  are  the  most  common  in  the  mineral  kingdom.  Quartz 
posse^es  the  former  in  "an  eminent  degree ;  calcareous  spai',  often 
the  latter.  This  lustre,  in  each  case,  approaches  the  lueti'e  of  bro- 
ken glass  of  the  color  of  the  mineral. 

3.  Resmovs :  lustre  of  tlie  yeliow  resins.  Ex.  Opal,  and  some 
yellow  varieties  of  Blende. 

i.  Pewhf :  like  pearl.  Ex.  Talc,  Brucite,  Stilbite,  &o.  When 
xmited  with  sub-metallic,  as  in  Hypersthene,  the  tei-m  metaUdc- 
jpewrly  is  used. 

5.  BUImi :  like  silk  ;  it  is  the  result  of  a  librous  structure.  Ex. 
fibrous  Oalcite,  fibrous  Gypsum. 
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'  the  lustre  of  the  diamond.     When  also  snb- 
metallie,  it  is  termed  metallie-adamtmiine.  Ex.  Cemsite,  Pjrargy- 
rite. 
J,  The  degrees  of  mtensiti/  are  denominated  as  follows  : — 

1.  Spl&ndmii:  reflecting  with  trilliancy,  and  giving  well  defined 
images.     Ex,  Specular  Iron,  Caesiterite. 

2.  SJiMvmg :  prodncing  an  image  by  reflection,  but  not  one  well 
defined.    Ex.  Celestine. 

3.  GUstermig :  affording  a  general  reflection  from  the  surface, 
but  no  image.    Ex.  Talc,  Oopper  Pyrites. 

4  GUnvmefmg:  affording  imperfect  reflection,  and  apparently 
from  points  over  the  sm'face.     Ex.  Flint,  Chalcedony. 

A  mineral  is  said  to  be  dAill  when  there  is  a  total  absence  of  lus- 
tre.    Ex.  Ohalk,  the  Ocbr^,  Kaolin. 

Th^e  different  degrees  and  kinds  of  Itistre  are  often  exhibited 
differently  'hjunlilce  faces  of  the  same  crystal,  but  always  similarly 
by  Uhe  faces.  The  lateral  faces  of  a  right  square  prism  may  thus 
differ  from  a  terminal,  and  in  the  right  rectangular  prism  the  lateral 
feces  also  may  differ  from  one  anbmer.  The  surface  of  a  cleavage 
plane  in  foliated  nlinerals,  very  commonly  differs  in  lustre  from  the 
sides,  and  in  some  cases  the  latter  are  vitreous,  while  the  former  is 
pearly.  As  shown  by  Haidinger,  only  the  vitreous,  adamantime 
and  metallic  lustres  belong  to  faces  perfectly  smooth  and  pure.  In 
tJie  first,  the  index  of  refraction  of  the  mineral  is  1-3 — 1'8  ;  in  the 
second,  l'9—2'5  ;  in  the  third,  about  2'5.  The  pearly  lustre  is  a 
result  of  refiection  from  numberless  lamellae  or  lines  within  a 
translucent  mineral,  as  long  since  observed  by  Ereithaupt. ' 

II.    COLOR. 

The  external  color  of  minerals  often  differs  from  the  color  of  the 
powder,  or  ihat  of  a  scratched  surface.  The  latter,  called  the 
Bireak,  is  tie  most  constant  character,  since  it  seldom  varies  in  the 
same  species.  The  mineral  species  are  liable  to  so  many  accidental 
mixtures  of  foreign  substances,  that,  in  general,  little  reliance  can 
be  placed  on  the  external  color.  The  metals  and  the  metallic 
03<y"ds  are  among  those  species  which  are  least  subject  to  variation. 

The  following  eight  colors  have  been  selected  as  ftmdamental,  to 
facilitate  the  employment  of  this  character  in  the  description  of 
minerals :  'Wldte,  way.  Black,  Blue,  Green,  Yellow,  Med,  and 
Brown. 


Oopjm-ved:  native  copper. — 2.  Brmze-ydlow :  magnetic 
3,  Bruss-yellow :  copper  pyrites, — i,  Gold^jellow. — 5. 
Ue :  native  silver,  less  distinct  in  arsenical  pyrites. — 6. 
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Timrwkite:  Mercury,  Cobaltine. — '^.Lead-gray:  Galena,  Molyb- 
denite,— 8.  Sted-gray :  nearly  the  color  of  fine  grained  stael  on  a 
recent  fracture ;  native  platinum,  and  palladium. 

J>.  IfonrmetalMc  Colors. 

A.  "White.  1.  Snav}-white :  ca^ar a.  mar'hle. — ^.  Seddis/irwhite : . 
some  varieties  of  calcite  and  quartz. — 3.  YeUowishrwhite :  some 
varieties  of  calcite  and  quartz.— 4,  Orofish^wMte :  some  varieties 
of  calcite  and  quartz. — 5.  QreemsTwiohiie :  Talc. — 6.  MUhwhitej 
white,  slightly  bluish ;  some  Chalcedony. 

B.  Geat.  1.  Blidshrgrm :  gray,  inclining  to  a  dirty  blue  color. 
— 2.  Pearlrfroflj :  gray,  mixed  with  red  and  blue  ;  Horn  silver, — 
3.  Srrbohe-grcuy :  gray,  with  some  brown ;  flint. — i.  Oreenish-grm  : 
gray,  with  some  green ;  Oat's  eye,  some  varieties  of  Talc— 5.  Jd- 
Xowishrgray :  some  varieties  of  compact  limestone. — 6.  Ash-gray : 
the  purest  gray  color ;  Zoisite. 

C.  Black.  1.  QrwyuhMacTi :  black,  mixed  with  gray,  (without 
any  green,  brown,  or  blue  tints) ;  basalt,  Lydianstone. — 2.  Ydmeb- 
hlam:  pure  black ;  Obsidian,  black  Tourmaline. — 3.  Oreenish- 
hlaeli!  Pyroxene.— 4.  BfownishMack:  bituminous  coal. — 5.  Shi- 
isJiMack :  Black  Cobalt, 

D.  Blue.  1,  BlacMsIirhhie :  dark  varieties  of  blue  Malachite. — 
3.  Azwr&-l>Vue :  a  clear  shade  of  bright  blue ;  pale  varieties  of  blue 
Malachite,  bright  varieties  of  Lapis  lazuli.— 3.  Yiolet-llue :  blue, 
mixed  with  red ;  Amethyst,  fluor  spar. — 4.  Lm&nd&rMue :  blue  with 
some  red  and  much  gray. — 5.  Prusgiamrbhis,  or  Berlin  blue :  pui'e 
blue ;  Sapphire,  Kyanite.— 6.  Smalt^J/iis :  some  varieties  of  gyp- 
sum.— 7.  Indig<Mus :  blue  with  black  and  gi-een ;  blue  Tourma- 
line.— 8.  Sh/-olue :  pale  blue  with  a  little  green ;  it  is  called  moun- 
tain blue  by  painters. 

E.  GitEEH.  1.  Yerdigris-gre&n :  gi'een  inclining  to  blue ;  some 
feldspar. — 3.  Gekmdme-grem, :  green  v/itk  blue  and  gi-ay;some 
varieties  of  Talc  and  Beryl.  H  is  the  color  of  the  leaves  of  the 
celandine,  (Chelidoniummajus).— 3.  Mbimiam-gre&n :  gi'een  with 
much  blue;  Beryl. — 4.  Leek-green,:  green  with  some  brown ;  the 
color  of  leave©  of  gai'lic;  distinctly  seen  in  prase,  a  variety  of 
quartz. — 5,  MneraMrgreen :  pure  deep  green ;  Emerald. — 6.  A0le- 
green :  light  green  with  some  yellow ;  Chr^oprase. — 7.  Grass- 
green:  hnght  green  with  more  yellow ;  greenlHallage,— 8.  Pista- 
Ghio-green:  yeUowish  green  wim  some  brown ;  Epidote. — 9.  Aspor 
ragus-green :  pale  green  with  much  yellow ;  Asparagus  stone,_ — ■ 
10.  Blachishrgrem, :  Serpentine.— 11.  Olwe-green:  dark  green, with 
much  brown  and  yellow;  Olivine. — 12.  OH-green:  the  color  of 
olive  oil;  Beryl,  Pitchstone.- 13.  i^isZm^em. ;  light  green,  much 
inclining  to  yellow ;  Uranite. 

F.  Yellow.  1.    Sulphiw^eUow :    Sidphur. — 2.    Stfma-ydlovj : 
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pale  yellow;  Topaz. — 8.  Ww^yeUow:  gi'ayish  yellow  with  some 
brown ;  Blende,  Opal. — 4.  Hoiiey-yeUow :  yellow  with  some  red 
and  brown;  Oalcite. — 6.  LemonryeUow :  Snlphnr,  Orpiment. — 6. 
Ochr&^eUow :  yellow  with  brown ;  Yellow  Ochre,— 7.  Wme^d- 
low  :  Topaz  and  Fluor. — 8.  OremnryMow :  some  varieties  of  hth- 
omarge. — 9.  Orcmge-yellow :  Orpiment. 

Gr,  KED.  1.  AuTOTOr^ed:  red  with  much  yellow ;  some  Kealgar. 
— 3,  Syaemthyred :  red  with  yellow  and  some  brown ;  Hyacmth 
Garnet — 3.  Briok-^ed :  Poly  halite,  some  J^per. — i.  ScaHet-red  : 
brieht  red  with  a  tinge  of  yellow ;  Oinnabar.~6.  Slood^ed:  dark 
red  with  some  yellow;  Pyrope. — 6.  Flesh-red:  Feldspar. — T. 
OarTHMke-red :  pnre  red ;  E.iiby  Sapphire. — 8.  Moseyed:  Rose 
Qnartz, — 9.  Grvmsmrred :  Euby. — 10.  PeachrUossom-red :  red 
with  white  and  gray ;  Lepidolite.— 11.  Oolumlmie-red :  deep  red 
with  some  blue  ;  Garnet. — 13.  Oherry-red :  dai'k  red  with  some 
blue  and  brown ;  Spinel,  some  Jasper. — ^13.  Brovyniish^ed :  Jtraper, 
Limonite.  i 

.H.  BiioWH.  1.  Reddish-Brown:  Garnet,  Zircon,-^2,  Olove- 
Jyrown :  brown  with  red  and  some  blue ;  Axinite. — 3.  Sair-hrovm : 
wood  Opal. — 4,  BrocGol'irbrown :  brown,  with  blue^  red,  and  gray; 
Zircon. — 5.  Ohestynut^rown :  pure  brown,— 6.  TeUoioishrbroiim : 
Jasper, — 7.  Pmehhech^oum :  yellowish-brown,  with  a  metallic 
or  metallic-pearly  lostre ;  several  varieties  of  Talc,  Bronzite, — 8. 
Wbodirown:  color  of  old  wood  nearly  rotten;  some  specimens  of 
Asbestus. — 9.  Imer^nmn  :  brown,  with  some  gray  and  green ; 
Jasper. — 10.  Bla6ldsh^>TOwn :  Bituminous  coal,  brown  coaL 


%  the  Arrangement  of  Colors. 

Play  of  Conors.— An  appearance  of  several  prismatic  colors  in 
rapid  succession  on  turning  the  mineral.  This  property  belongs  in 
perfectioii  to  the  diamond ;  it  is  also  observed  in  precious  opal,  and 
IS  mc»t  brilliant  by  candle  light. 

GhiMige  of  Oowrs. — ^Each  particular  color  appears  to  pervade  a 
larger  space  than  in  the  play  of  colors,  and  the  succession  produced 
by  tarnmg  the  mineral  is  less  rapid ;  Ex.  Labradorite. 

Opalesoenee.—A,  milky  or  pearly  reflection  from  the  interior  pf  a 
specimen.     Observed  in  some  Opal,  and  in  Cat's  eye. 

Iridescence. — ^Presenting  prismatic  colore  in  the  interior  of  a 
crystal. 

Toifmsh. — A  metallic  sm-face  is  tarnished,  when  its  color  differs 
from  that  obtained  by  fracture ;  Ex,  Erubescite,  A  sui-face  poa- 
ee^es  the  steA  tarmsh,  when  it  presents  the  superficial  blue  color 
of  tempered  steel ;  Ex,  Colnmbite,  The  tarnish  is  irised,  when  it 
exhibits  fixed  prismatic  colors ;  Ex.  specular  iron  of  Elba, 

The  tarnish  and  irm  colors  of  minerals  are  owing  to  a  thin  sur- 
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face  film,  proceediag  from  different  sources,  either  from  a  change 
in  the  surface  of  the  mineral,  or  foreign  incrustation,  Hausmann 
states  that  hydrated  oxyd  of  iron  (usually  formed  fi'om  pyrites)  is 
one  of  the  most  common  sources  of  it,  and  produces  the  colors  on 
amfkraeile  and  speaulair  i/ron.  Arsenic  becomes  irised  through  the 
action  of  hydrogen  from  the  atmosphere :  a/rsemcal  cobalt,  nickel, 
and  iron,  by  oxydation :  galena  probably,  fi'om  the  formation  of 
sulphate  of  lead  at  the  sumce :  magneUc  won  and  some  ferrugin- 
ous silicates  from  a  change  in  the  oxyd  of  iron  to  a  hydrate :  pyntea, 
and  probably  also  copper  pyrites  and  vai-iegated  pyrites,  from  the 
formation  of  a  hydrate  of  iron :  amiimony  glance  and  other  anti- 
mony ores  from  tne  formation  of  antimony  ochi'e ;  Gray  Copper  and 
other  arsenic^  ores  probably  from  the  oxydation  of  the  arsenic. 

Tbe  irised  colors  may  also  proceed  from  a  disengagement  of  car-  . 
bonic  acid  or  water,  as  in  Spathic  iron  and  Diallogite.   Heat  some- 
times favora  it,  as  in  the  case  of  steel. 

Dichroism,  Pleoch/roism. — Some  crystals,  viewed  by  transmit- 
ted light,  present  different  colors  in  different  directions.  This  prop- 
erty IB  termed  pleoohroism,  (from  the  Greek  tXeos,  full,  and  XP"*' 
colol'),  or  dichroism,  (from  5«,  two-fold,  and  xp<"),  when  the  colors 
are  different  in  two  directions  only.  This  property  is  exhibited 
by  crystals  which  have  at  least  two  kinds  of  axes ;  the  colors 
are  the  same  in  the  direction  of  like  ax^,  and  different  in  the 
direction  of  unlike  axes.  lolite  owes  its  name  {dicJvroite)^  to  this 
property.  Mica  is  nearly  opacjue  in  one  direction,  while  it  is 
transpai'ent  and  of  a  different  color  in  another.  Monomebnc 
crystals  are  sometime  pleochroic,  the  color  differing  in  the  direc- 
tion of  unlike  diagonals. 

1 1 R  An  instiTament  called  a  dichroscc^e  has  been 

k  contrived  by  Haidinger  for  examinmg  this  pe- 
I  culiarity  of  crystals.  An  oblong  rhombohedron 
y  of  Iceland  spar  has  cemented  to  each  extrem- 
I  ity  a  glass  prism  of  18°.  It  is  placed  in  a 
metallic  cylindrical  case,  as  in  the  ligure,'"hav- 
ing  a  convex  lens  at  one  end,  and  a  square  hole 
at  the  other.  On  looking  through  it,  the  square 
hole  appears  double ;  and  when  a  pleochroic 
crystal  le  examined  with  it,  by  transmitted 
J  light,  on  revolving  it,  the  two  angles,  at  inter- 
vals in  the  revolution,  have  different  colors,  the  colors  being  those 
which  the  transmitted  light  affords.  Andalusite,  Tomraaline, 
Corundum,  Topaz,  Idoerase,  Euclase,  Mica,  show  well  the  property, 
and  any  colored  crystals  not  monometi^c  that  are  sufficiently  trans- 
parent. Dichroism  is  thns  detected  by  looking  in  but  one  direc- 
tion, and  the  two  colors  are  brought  into  direct  contrast,  and  made 
thereby  obvious  when  not  otherwise  perceived. 
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The  diaphaneity  of  a  mineral  is  its  capacity  of  transmitting 
light.  The  following  tenns  are  adopted  to  express  the  different 
dearees  of  this  property. 

Tra/iispa/rent :  wnen  the  outline  of  an  object  seen  througli  tlie 
mineral  is  perfectly  distinct.     Gypsum,  Quartz. 

Subtrati^a/reni,  or  semi-tfo/n^arent :  wlien  objects  aio  seen,  but 
outlines  are  not  distinct 

TTomsl/ttcmd  :  when  light  is  transmitted,  but  objects  are  not  seen. 
Carrara  marble, 

Subtrtmshicent :  when  merely  tlic  edges  transmit  light,  or  are 
translucent. 

When  no  ligbt  is  transmitted,  the  mineral  is  said  to  be  opaque. 

This  property  occurs  in  the  mineral  kingdom,  in  every  degi-ee 
from  a  perfect  opacity  to  a  perfect  ti-anspai'ency,  and  most  minerals 

f'eaent,  in  their  numerous  varieties,  nearly  all  the  different  shades, 
ew  minerals,  except  the  metals,  ave  perfectly  opaque.  It  is  always 
swiUa/r  in  the  direction  of  Uke  axes  of  a  crystal,  and  oilen  dissim- 
ilar in  the  direction  of  vmlike  axes. 


rV,   EBFEA.0TION, 

A  full  account  of  the  refraction  ami pola/riaaUon  of  light  belongs 
more  especially  to  a  treatise  on  optics,  where  the  student  will  find 
the  subject  discussed  at  length.  The  remarks  in  liiis  place  are 
necessarily  confined  to  a  few  simple  explanations. 

a.  Stiivple  SefToction.—'ii  we  look  into  a  cup  obliqely,  at  such 
an  angle  that  an  object  at  its  bottom  is,  just  concealed  from  view 
by  its  sides,  on  filling  the  cup  with  water,  this  object  will  become 
visible.  This  is  owing  to  a  oending  or  refraeting^  of  the  rays  of 
light,  by  the  water.  This  effect  is  tei-med  r^raction,  and  is  pro- 
duced by  all  transparent  bodies,  whether  solid,  liquid,  < 

The  part  of  the  ray  AED,  within  the 
water,  is  nearer  tlie  perpendicular  BO,  than 
if  it  had  proceeded  m  its  original  direction 
AE ;  or,  if  we  consider  the  ray  as  passing 
from  the  water  into  the  air,  the  part  AJC, 
is  farther  from  the  sam6  perpendicular  than 
if  it  had  proceeded  in  the  original  direction 
DE.  We  have  therefore  this  important 
principle :  Light,  in  ^passim  from  a  rarer 
to  a  d&nser  m-ed^wm,  is  refracted  towards  the,  pei'pefndicula/r  /  i^ 
from  a  d&mer  to  a  rair&r,  i-t  is  refracted  feom  ths  p&rpefrtMeulm'. 

It  has  been  proved  by  experiment,  that  at  whatever  angle  we 
look  at  the  surface  of  the  water,  there  will  he  a  constant  ratio 
between  AB  and  CD,  provided  the  eye  and  the  object  are  at  the 
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same  distance,  A  and  D,  from  E.  That  is,  if  AB  is  twice  the 
length  of  CD,  viewing  it  at  one  angle,  it  will  lie  twice  at  every 
other  angle,  until  the  eye  is perpendicnlai'  over  the  object  J),  when 
there  is  no  refi'action.  But  AB  is  the  sme  of  the  angle  AEB, 
which  is  the  (Male  of  ■mdd&riGe,  and  OD  is  the  sine  of  the  angle 
CED,  which  is  the  cmgle  of  ref  Taction.  This  principle  may  there- 
fore be  thus  stated : 

The  sine  of  the  aingle  of  'rnddence  hears  a  coTistani  roMo  to  the 
sme  of  the  angle  of  refractwn. 

This  ratio  is  termed  the  index  of  refraction.  In  water,  the 
ratio  is  as  1'335  to  1.  1'335  is  therefore  the  index  of  refraction 
of  water. 

The  following  are  the  indices  of  refraction  for  the  substances 


i'2n 

■WitllCTitO, 

1-TOO 

1'308 

Boramte, 

r701 

Chrysoberyl, 

I-IQO 

1-349 

PeWspar  (Adiilaria), 

1-76* 

1436 

Corundiim— white. 

1-768 

1-4B7 

red, 

l-77fl 

1-476 

blue, 

1-194 

1-526 

Garnet, 

1-815 

1-553 

ZireOD, 

Vhm 

Cerusite, 

2-084 

1-548 

Sulphur, 

2-115 

1-M42 

Blende, 

2-260 

Diamond, 

3-439— 2-766 

1-693 

Oi-oeoisite, 

2-50O-2-9'74 

Tabashcer, 

Vater, 
Cryolite, 
Fluor  Spar, 

BoraK, 

Gypsum, 

Chalcedony, 

Eoek  Salt, 

Quartz, 

Euolaae, 

CaUite 

Aragonite, 

There  is  some  variation  often  in  the  same  species,  and  it  fre- 
quently corresponds  to  a  change  of  color. 

Double  Mafraetion — ^Many  crystalline  substances  give  two  im- 
ages instead  of  one,  owing  to  doims  refrael/ion.  If  a  line  be  viewed 
through  a  transparent  ciystal  of  calc  spar,  it  wiU  appear  double 
in  every  direction  but  one—thafc  of  the  vertical  axis  of  the  rhom- 
bohedroii.  One  image  is  seen  by  the  ordinary  refraction  of  light; 
the  other,  by  an  extraordinary  refraction.  If  the  same  crystal  is 
placed  over  a  point,  and  turned  around,  one  image  will  appear  to 
revolve  around  the  other.  The  direction  in  which  there  is  no  re- 
fraction ia  called  the  <m>is  of  dovhle  refraddon,  or  nefu,tir<A  Kne, 
since  in  its  direction  the  ordinary  and  extraordinary  rays  coincide. 
Double  refraction  increases  in  passing  from  this  direction  to  one  at 
rirfit  angles  with  it. 

In  some  instance  the  extraordinary  ray  is  situated  between  the 
ordinary  ray  and  a  perpendicular  to  the  surface  of  the  crystal ; 
and  in  others  it  is  exterior  to  this  ray.  The  former  posses  a 
greater  index  of  refraction  for  the  extraordinary  than  for  the  ordi- 
nary ray,  and  the  axis  is  called  a  podUve  axis  of  double  refraction. 
In  the  latter,  the  reverse  is  the  case,  and  the  axis  is  a  nemtive  axis. 
Calcite  has  a  negative  axis,  quartz,  a  positive.  The  following  are 
the  indices  tor  a  few  substances : 
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Caloite  (neg.)  1'6S4  l'4fi3 

Aragonite  (neg.)  1'693  I'SSa 

QuHrtz{pOB.)  !-648  1-658 

Topaa  (pOB.)  l'6Sa  X'S40 

Zircoiij  tin  ore,  rutile,  apophyllite,  gotliite,  bmeite,  timgaton,  and 
ice  are  examples  of  a  posiHve  axia ;  and  idocrase,  scapolite,  meio- 
nite,  tourmaUne,  corundum,  emerald,  apatite,  nepheline,  dioptase, 
alum,  pyromorphite,  arsenate  and  moljbdate  of  lead,  cinnabar, 
anataae,  of  a  negaime  axis. 

When  there  are  two  axes  of  double  refraction,  both  rays,  as 
shown  by  Fresnel,  are  due  to  en^aordMho/n/  refraction.  Iho  two 
axes  are  in  a  vertical  plane  in  right  prisms,  but  not  necessarily  so 
in  oblique  prisms.  The  apparent  angle  between  these  axes  has  been 

determmedfor  manyniineral3,andha'' served  to  iliatingu'-'' '"- 

The  following  are  some  examples 


Strontianite, 

6°  56' 

Comptomte 

Miea— different  kinds,  1 

to  20°  50', 
60°  to  78° 

Topaz  (Si,otlatid  , 

Talc, 

1=24' 

Aragonite, 

18"  19' 

Adnlaria, 

CiirTSobwyl, 

21°  SI' 

Topas  (Aberdeensbire) 

Anhydrite, 

38="!' 

Aianite, 

Epsomite, 

87°  34' 

Kyanita, 

Batytes, 
Stilbita, 

Z1°  42' 

Epidote, 

41°  42' 

Aiida,lnBite, 

Tine  Vitriol, 

40°  42' 

CtryBolite, 

Topaz  (Brazilian), 

49—60° 

Copperas, 

Monometric  eoli^  which  have  the  ibree  axes  eq^ual  to  one  an- 
other have  no  double  refraction.  But  all  other  forms  exhibit  this 
property ;  and  if  the  horizontal  diameters  are  equal,  as  in  the 
dimetric  and  hexagonal  systems,  there  is  but  one  ams  /  if  unequal, 
two  mies,  as  in  the  trimetric  and  obhmie  systems. 

Polojpisati&n,. — The  polarization  oflight  is  intimately  connected 
with  doable  refraction,  this  polarity  being  exhibited  \iy  the  extra- 
ordinary ray,  which  is  said  to  be  a  polarized  ray.  When  such  a 
ray  is  viewed  by  means  of  another  doubly  refracting  crystal  or 
crystalline  plate,  (called  from  this  use  of  it,  an  aiialy2dng  plate), 
the  ray  of  light  becomes  alternately  visible  and  invisible,  as  the 
latter  plate  is  revolved.  If  the  polarized  Hght  be  made  to  pass 
through  a  doubly  refracting  crystal,  then  on  viewing  it  in  the  man- 
ner stated,  rings  of  prismatic  colors  are  developed,  and  on  revolv- 
ing the  analyzing  plate,  the  colored  rin^  and  intervening  dark  rings 
gradually  change  places.  If  crystalline  plates  having  one  axis 
of  double  refraction  be  viewed  in  the  direction  of  the  axis,  the 
rings  are  circles,  and  they  are  crossed  by  a  dai-k  or  light  cro^. 
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Fig.  249  shows  the  position  of  the  colored  rings  and  cross  in  calc 
spar,  and  f.  250  the  same  at  intervals  of  90°  in  the  revolution  of 
the  plate.    With  a  crystal  having  two  axes  of  double  refi-aetion, 


there  are  two  seri^  of  ehiptical  rings,  as  in  f.  251  and  252,  the 
latter  alternating  with  the  former  in  the  revolution  of  the  plate. 

Light  is  polarized  also  hy  othei"  means.  If  a  ray  of  light  he 
reflected  from  a  plate  of  glass  at  a  certain  angle  it  is  polarized ; 
and  80  each  reflecting  substance  has  its  own  angle  for  polarizing 
light.  In  glass  the  angle  between  the  ray  and  a  perpendicular  to 
the  glass,  is  56°  45',  or  between  the  ray  and  the  glass,  85°  15',  but 
varying  somewhat  for  the  kind  of  glass.  In  Unor  spar  the  latter 
angle  is  34°  51',  in  quartz  33°  2',  calc  spar  31°  9',  diamond  21°  59'. 
Again,  if  light  be  made  to  pass  through  a  series  of  thin  transparent 
plates  of  glass  or  mineral  substance  it  is  polarized,  the  angle  of 
polarization  differing  as  the  number  of  plat^  is  varied. 

The  angle  of  polarization  or  double  refraction,  varies  widelj'  in 
the  same  species,  it  varying  with  small  differences  of  composition 
or  the  presence  of  impurities,  and  also  the  condition  of  crystals. 
Senarmont  even  refers  all  the  micas  to  a  single  form,  notwith- 
standing the  wide  difference  in  the  angles.  In  conamon  mica 
(species  irmscomte)  the  angle  is  acknowledged  to  vary  between 
45"  and  78°.     Phlogopite  rangra  in  the  angle  between  3°  and  20°. 

Plates  of  transparent  tourmSine,  cut  parallel  to  the  vertical  axis, 
are  conveniently  used  both  for  the  polarizer  and  analyzer ;  and  it 
is  nece^ary  only  to  put  the  mineral  between  two  such  tourmahne 
plates  and  loot  through,  revolving  one  of  them,  to  see  the  rings 
and  their  changes.  In  mica  they  are  well  shown ;  but  it  is , 
often  necessary  to  look  very  obliquely  to  distinguish  both  of  the 
poles  in  the  biaxial  micas,  and  the  plate  of  mica  must  not  he  too 
thin.  As  the  light  from  certain  parts  of  tiie  sky  in  a  clear  day  is 
polarized,  a  sin^e  tourmaline  is  often  sufficient  to  show  the  rings 
to  the  observer  looking  towards  the  sky. 

The  angle  between  3ie  two  poles  is  easily  measured,  when  the 
crystals  are  not  too  minute,  or  the  angle  not  too  lai"ge.  A  con- 
venient method^  of  sufficient  accuracy  for  the  mineralogist,  is  to 
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take  a  gradnated  horizontal  circle,  having  an  aim  moving  over  it, 
attached  at  the  centre.  The  mica  being  put  between  the  polarizer 
and  analyzer,  place  it  vertically  (by  means  of  some  contrivance 
for  the  purpose)  upon  the  movable  arm,  precisely  at  the  centi'e  of 
the  circle.  Look  through  imtil  the  middle  of  the  system  of  rings 
is  seen  in  the  direction  of  a  cord  stretched  vertically  across  a  win- 
dow ;  then  move  the  arm  imtil  the  centre  of  the  other  system  of 
rings  ia  seen  in  the  same  direction;  the  angle  over  which  the  arm 
has  passed,  will  be  read  off  on  the  gi-aduated  circle. 

By  a  veiT  simple  arrangement,  easily  inferred  from  the  above,  a 
common  Wollaston's  goniometer  may  be  employed,  A  contrivance 
for  this  purpose  has  been  planned  by  Mr.  W.  P.  Blake,  and  an 
instrument  of  the  kind  has  been  recently  constrncted-  which  gtv^ 
very  accurate  results,  by  Soleil  of  Paris.  It  is  adapted  with  a 
small  telescope  for  observing  very  small  plates.  Other  instruments 
have  been  devfeed  expresdy  for  this  purpose,  but  it  is  not  neces- 
sarv  to  speak  of  them  in  this  place. 

Polarizatioji  has  the  same  relation  to  crystalline  fonn  as  double 
refraction.  Some  monometric  crystals  give  the  rin^  of  colora 
due  to  polarization ;  but  the  rings  have  a  symmetrical  arrange- 
ment like  the  faces  of  the  crystam,  and  have  been  shown  by  Biot 
to  be  due  not  to  the  molecular  character  of  the  crystal,  but  to  its 
cleavage  or  lamellar  structure,  the  lamellae  polarizing  as  a  series 
of  thin  plates,  in  the  manner  just  mentioned.  A  peculiar  polari- 
zing structure  in  apophyllite,  not  according  with  the  general  law 
for  dimetiic  crystals,  is  explained  by  him  m  this  manner.  Com- 
pression will  give  a  doubly-refracting  crystal  to  many  monometric 
crystals. 

Besides  ordinary  or  plane  polarization,  thgre  is  also  what  is 
called  circular  polarization.  Quartz  crystals  have  been  described 
as  sometimes  r^hfhhanded  and  sometimes  left-banded  in  their 
modifications.  'Hie  circles  of  colors,  when  plates  of  crystals  cut 
transverse  to  the  axis  are  examined,  have  a  spiral  character,  and 
on  revolving  the  analyzer,  the  spiral  is  found  to  turn  to  the  right 
in  right-haiSed  crystals,  and  to  the  left  in  left-handed. 

V.    PHOSPHORESCENCE. 


Phosphorescence,  or  the  emission  of  light  by  minerals,  may  bo 
produced  in  different  ways :  \>j  friction,  aj  hmi,ov  by  eoiposwo 
to  Ught. 

Sy  friction.  Light  is  readily  evolved  from  quartz  or  white 
sugar,  by  the  friction  of  one  piece  against  another,  and  merely  the 
rapid  motion  of  a  feather  will  elicit  it  from  some  specimens  of  sul- 
phuret  of  zinc.  Priction,  however,  evolves  light  from  a  few  only 
of  the  mineral  species. 

By  heat.   Pluor  spar  is  highly  pbosphor^cent  at  the  temperature 
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of  300°  F.  DiiFerent  vaxieties  give  off  light  of  different  coloiB ; 
tlie  cMorophcme  variety,  an  emerald  gi'een  liglit;  otters  purple, 
blue,  and  reddisli  tints.  This  phosphorescence  may  he  ohserved  in 
a  dark  place,  hy  subjecting  the  pulverized  mineral  to  a  heat  below 
redness.  Some  variotiea  of  white  hmestone  or  marble  emit  a  yel- 
low hght. 

By  the  appheation  of  heat,  minerals  lose  their 'phosphorescent 
properties.  But  on  passing  electricity  through  the  calcined  mine- 
ral, a  more  or  less  vivid  hght  is  produced  at  the  time  of  the  dis- 
charge, and  subsequently  l£e  specimen  when  heated  will  often 
emit  light  B&  before.  The  light  is  usually  of  the  same  color  as 
previous  to  calcination,  but  occasionally  is  quite  different. 

The  Hght  induced  by  electricity  is  m  general  less  intense  than 
that  of  the  unaltered  mineral,  but  is  much  increased  by  a 
repetition  of  the  electric  discharges,  and  in  some  varieties  of  flnor 
it  may  be  nearly  orqtdte  restored  to  its  former  brilliancy.  It  has 
also  been  found  that  some  varieties  of  fluor,  and  some  specimens 
of  diamond,  ealc  spar,  and  apatite,  which  are  not  naturally  phos- 
phorescent, may  be  rendered  so  by  means  of  electricity.  A  dozen 
discharges  through  a  non-phosphorescing  statuary  marble  in  pow- 
der, caused  it  to  emit  a  yellow  light  when  subsequently  heated. 
Electricity  will  also  increase  the  natural  iutensity  of  the  phosphor- 
escent light. 

Acquired  phosphorescence  is  not,  however,  equally  permanent 
with  the  natural.  On  21  days  of  exposure  to  the  light,  according 
to  Mr.  Pearsall,  many  specimens  lost  partially,  and  some  entirely, 
this  property ;  in  others,  the  color  of  the  hght  was  changed  ;  and 
generally  to  purple  and  orange  tints.  If  laid  away  in  a  dark 
room,  they  retained  this  property  for  a  much  longer  period  of 
time. 

Mr.  Pearsall  states  that  some  colored  fiuors  that  had  been 
rendered  white  by  calcination,  received  a  bluish  or  reddish  tint, 
by  means  of  repeated  electrical  discharges.* 

lA^ht  of  the  sun.  The  only  substance  in  which  an  exposure  to 
the  light  of  the  sun  produces  very  apparent  phosphorescence,  is 
the  diamond,  and  some  specimens  seem  to  be  destitute  of  this 
power.  This  property  is  most  striking  after  exposure  to  the  blue 
rays  of  the  spectrum,  while  in  the  red  rays  it  rapidly  loses  its 
phosphorescence. 

*  Jour.  Boy,  Institution,  i,  11,  361. 
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II.  ELECTRICITY— KAGNETISM. 

The  electric  and  magnetic  charactei^  of  crystals  tear  but 
slightly  upon  the  Science  of  Mineralogy,  although  of  high  interest 
to  the  student  of  phyaica. 

JFrieHorud  EleotriMh/. — ^The  development  of  electricity  iy 
frioUon,  is  a  familiar  fact.  There  is  no  line  of  distinction  among 
minerals,  dividing  them  into  posiMvdy  electric  and  negaU-uel/y 
electric ;  for  both Tdnds  of  electricity  may  be  presented  by  differ- 
ent varieties  of  the  same  species,  and  by  the  same  variely  in  dif- 
ferent states.  The  gemsarepositively  electric  only  when  polished;  , 
the  diamond  alone  among  them  exhibits  positive  electiicity, 
whether  polished  or  not.  The  time  of  retaining  electric  excite- 
ment is  widely  different  in  different  species,  and  topaz  is  remark- 
able for  continuing  excited  many  hours, 

Pyro-electridiy. — On  heating  crystals  of  some  minerals,  they 
become  electric  with  opposite  polarifrv'  in  opposite  pai-ts.  This 
property  is  called  pyro-dectfrioity.  Tonrmaane,  calamine,  and 
boraeite,  are  among  me  species  thus  affected.  They  are  peculiar 
in  having  the  opposite  parts  dissimilar^'  modified,  and  m  these 
opposite  parts  are  the  opposite  poles.  Tie  polarity  continues  as 
long  as  the  temperature  is  increasing,  and  becomes  reversed  when 
it  commences  to  decline;  and  when  die  heat  is  stationary  it  disap- 

Saars.     This  subject  lias  been  investigated  by  the  Abbe  Haiiy, 
anton,  Becquerel,  Brewster,  Erman,  Kohler,  Hankel,  Rie^,  and 
Rose. 

Rose  and  Riess*  name  one  of  the  poles  the  a/nalogue  eleoiric  jwle, 
and  the  other  the  offitUogue  eleetrio  pole.  The  former  becomes 
positive  while  the  crystal  is  heating  and  negative  while  cooling ; 
and  the  latter  the  reverse,  being  negative  while  heating  and  posi- 
tive while  cooling.  Becquerel  says  of  the  tonrmaline :  f  "  At  30°  0., 
electrical  polarity  was  sensible ;  it  continued  unchanged  to  150°, 
as  long  as  the  temperature  continued  to  rise ;  if  stationary  an  in- 
stant, the  polarity  disappeared,  but  shortly  manifested  itself  re- 
versed, when  the  temperature  commenced  to  decline.  K  but  one 
end  of  the  crystal  was  heatod,  the  crystal  was  unpolarieed,  and 
when  two  sides  were  unequally  heated,  each  acquired  an  electrical 
state  independent  of  the  other  "  In  tomTnaline,  the  extremities  of 
the  prism  are  dissimilarly  modified,  and  that  end  which  presents 

*  Tiber  die  Pjro-eleetrioitat  der  MineraJien,  von  P.  EieBs  Tind  &.  Rose,  Akad. 
WiasenolL  zu  Benin.  1843. — Also,  Ueber  den  Zusammenhang  iwiaoben  der  Form 
mid  dar  eleotrisohen  Poloritat  der  Krystalle,  tod.  G.  Rose ;  Ibid,  for  1838. 

\  inn.  de  Ohem.,  xjtsrii,  1,  1838.— Breweter's  Edinb.  Jour,  x,  50,  1829, 
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the  greatest  number  of  planes  ia  the  antilogue  pole ;  or  if  the 
numoer  of  planes  is  the  same,  the  secondary  rhombohedrona  of  the 
antilogne  pole  have  {one  or  more  of  them)  longer  vertical  ax^ 
than  those  of  the  analogue  pole.  In  f,  456,  imder  tourmaline,  the 
upper  extremity  is  the  antilogue  pole,  {posUwe  undei"  increasing 
heat),  and  the  other  is  the  analogue  pole.  The  pyramid  of  the 
end  is  more  flattened  by  its  facets  than  that  of  the  anti- 
end. 


logue 


The  figures  here  given  represent  the  extremities  of  a  crystal 
from  Gouvemeur,  iC  Y,,  as  drawn  by  Eose.  On  the  antilogue 
end  we  find  the  rhombohedral  faces,  ir,  5r',  while  on  the  otuer 
the  longest  rhombohedron  ia  2r',  thus  conforming  to  the  statement 
just  maSe. 

Pyro-electric  polarity  has  been  observed  in  the  following  sub- 
s  of  those  who  first  observed  it,  are  annexed. 
Prehnite,  Ho&y. 

Electric  Calamine,   Saniy. 
Bra/rd.  &phene,  Sav/y. 

HoAuy.  Khodizite,  Rose. 

Hawy.  Heavy  Spar,  Breioster. 

Rock  Crystal,  Brewster. 
have  confirmed  the  observations  with  regard  to 
ike  above  mineral  species.  Brewster  has  added  Caldie,  ydlow 
Beryl,  Odesime,  Cerusite,  red  amd  ilus  Flmor  spa/r.  Diamond, 
Orpymmi,  Anatcime,  Atn^ethfyst,  Idoorase,  MeUitef,  Svl/pMi/r, 
Ocmut,  and  lolite.  But  the  more  recent  investigatiouB  of  Kiess 
and  Rose  have  failed  to  detect  this  property  in  any  but  the  species 
first  enumerated. 

Pyro-electricity  ie  of  two  kinds  :*~either  terrrmialh^  polar,  or 
centraV/y  pola/r.  In  the  former,  the  extremities  are  opposite  poles. 
In  the  latter,  two  sides  of  a  prism  are  of  the  same  name,  and  the 
opposite  pole  to  each  is  intermediate  between  the  two. 


^  then 
Tourmaline, 
Topaz,. 
■A  yJnite, 
Boracite, 
Scolecite, 

8  and  I 


^a  and  Rose. 
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The  examplea  of  the  firat  kind  are  ToTirmaliaej  Oalainine,  and 
ScoJeeite,  vmm^i^;  Axinite,  hicmal;  Boracito  and  Khodizite, 
wUhf&wr  axes. 

(Jalwm/vm,  lite  tonrmaline,  has  the  sharper  extremity  the  (minr 
hgue  end,  and  the  more  flattened  the  analogue.  Oompomid 
crystals  from  Altenherg  have  both  ends  analogue,  and  the  middle, 
between  the  twins,  antilogue  electric.  As  in  tonrmaline,  the 
pyro-eleetric  axis  corresponds  with  the  vertical  axis  of  the  prism. 

Boracite,  which  crystallizes  in  cubes  with  the  opp<Mite  solid 
angles  differently  modified,  has  four  pyro-electric  axes,  eorr^pond- 
ing  to  the  four  octahedral  axes.  In  f.  63  of  this  specie,  the  plane 
1  IS  the  antilogue  pole,  and  the  nnmodified  angle  the  analogue 
pole ;  and,  generally,  the  antilogue  pole  is  most  largely  modified 
by  secondary  planes,  or  has  lai'ger  facets.     Slu'"  '^  ''"''*" 

boracite  in  its  pyro-electricity. 

The  species  m  which  pyro-electricity  of  the 
second  kind  has  been  observed,  are  prehnite  and 
topaz.  If  f  255  represent  a  tabular  crystal  of 
prehnite,  the  poles  will  be  situated  as  marked, 
the  analogue  being  central,  and  the  antilogue  / 
at  either  extremity  of  the  shorter  diagonal  of  1^ 
the  rhombic  prism.  Topaz  has  in  a  similar 
manner  a  central  analogue  pole  and  an  anti- 
logue at  either  extremity  of  the  shorter  diagonal. 
In  some  instances  there  is  a  separate  set  of  ■*"'■ 

similar  poles  near  one  or  the  other  angle,  as  in  the  following  figure ; 
this  has  arisen  probably  from  the  com-  ^^^^ 

pound  nature  of  the  ciystal. 

The  particular  character  of  the  axes  in 
Sphene,  Barytes,  and  rock  cr;i^stal  has  ^ 
not  been  made  out.  Two  specimens  of 
Barytes  were  heated  to  180°  B,  and 
positive  electricity  was  obsei-ved,  but  not 
negative,  and  it  was  hence  inl'erred  that  the 
pyro-electricity  was  centrally  polar,  as  in  topaz.  Quartz  was  found 
to  be  pyro-electric  in  a  single  small  crystal  six  lines  long  and  two 
thick,  after  failing  in  six  others,  five  of  which  were  an  inch  m 
length  and  one  h^f  an  inch  thick.  Great  caution  is  required  in 
the  trial  with  this  mineral,  as  the  crystal  are  so  readily  rendered 
electric  by  friction. 

MagneHsm. — Substances  have  been  divided  into  magnetic  and 
diammneiiG.  The  magnetic  talie  a  longitudinal  position  between 
the  poles  of  a  strong  magnet,  the  diamagnetie  a  transverse  position. 
In  the  former*  division  are  won,  mckd,  oobali,  Tncmgcmese  '•~^'"'" 
among  the  latter,  hismndh,  a/nwrnony,  ti/n, 
sme,  lead. 
is  most  strongly  exhibited  by  iron  and  its  compounds. 
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and  specimens  of  magnetic  iron  often  liave  polarity.  Hmenite 
and  specular  iron  ore  ai'e  also  at  timra  magnetipolar.  The  or- 
dinary mode  of  testing  whether  a  mineral  is  magnetic  or  not,  is 
to  bnng  it  near  a  pole  of  a  delicately  suspended  magnetic  needle, 
and  observe  whether  it  canses  it  to  vibrate ;  and  another  mode  is  to 
apply  a  strong  magnet  to  the  mineral  in  powder.  These  are  suf- 
ficient for  the  mineralogist,  without  all  me  delicacy  required  for 
the  purposes  of  physical  science.  Delrasse  baa  experimented  ex- 
tensively upon  the  magnetic  force  of  minerals,  and  has  determined 
the  relative  amonnt  for  numerous  species.  Calling  this  force  for 
Styrian  steel  100"000,  the  following  ai'e  some  of  his  r^ulta : — 

Nntire  platimim,  Sl'JS—a-OiT 

Magnetic  iron  ore,  IS'OO — 66*00 

Frnotlinite  from  the  Uaited  States,  1-038 

Chromie  iron,  0'1S6— 0'066 

Spinel,  (ploonaste),  from Monzoni,  Tyrol,  OHIS 
Titanio  iron,  {rhombohedral),  often  magnetipalar,       5-^Gi 

Specular  iron — sometimes  magnetipolar,  0'14  —  2'86 

Graphite,  0-015— 0-040 

Spathic  iron— (spherosiderite,  the  highest),  0092— fl-BST 

Iron  pyrites,  0039— 0057 

Tivianite,  0-027— O'OtB 

Coliimbite  of  Bodenmaia  and  Haddam,  0-151 

Pyroehlore,  0010 
Quartz. — It  is  diamagnatic,  bnt  many  Tarieties  are 

magnetie.    For  ebrysopiaBe  -was  found  0'004 
Feidapar — not  magnetio,  or  feebly  so. 

Libbradorite  of  on  antique  green  pophjry,  0-077 

Honiblenda,  0-012— 0-057 

OrystaU(Mn,agn0blG  action. — The  magnetic  polarity  thus  far 
alluded  to,  belongs  to  the  mass,  and  has  no  relation  to  crystalline 
form.  There  is  also  a  kind  of  polarity  directly  related  to  the  crys- 
talline or  optical  axes  of  minerals,  as  has  been  recently  developed 
by  Faraday  and  Pliieter.  Plucter  observes  that  a  crystal  of  bya- 
nite,  suspended  horizontally,  points  veiy  well  to  the  north,  hy  the 
magnetic  power  of  the  ewrth  (mby,  and  is  a  true  compass  needle, 
from  which  even  the  declination  may  be  obtained ;  and  the  line 
of  direction  is  the  line  of  the  optical  axes.  Other  crystals,  which 
are  called  negafme,  take  a  transverse  or  eqnatorial  position.  The 
latter  are  diamagnetic  crystals,  according  to  Knoblauch.  A  bare 
allusion  to  the  subject  is  all  that  is  proper  in  this  place. 


Tliere  are  two  sets  of  phenorncna  observed  with  crystals  under 
the  action  of  heat,  in  addition  to  phosphor^cence  and  pyroelecti'ic 
qualities, 

(a.)  Crystals  expand  unequally  in  the  direction  of  unequal  axes, 
and  alike  in  the  direction  of  like  axes.  The  monometric  solids 
change  equally  in  all  directions;  but  those  of  other  systems  have 
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directiona  of  least  and  greatest  dilatation ;  and  these  coiTespond 
with  axial  lines  in  the  crystals.  Any  dimetric  or  hexagonal  crystal 
dilates  alike  in  corrtsponding  parte  about  the  vertical  axis ;  for  the 
lateral  axes  of  the  crystal  are  eqnal.  But  the  trimetric  and  clino- 
metric  foi-ms  have  three  imec[ual  axes,  and  dilate  uneqnaUy  along 
these  axes.  Crystals  are  not  only  enlarged ;  their  interfacial  angles 
are  also  varied.  This  change  in  the  angles  takes  place  in  all  crys- 
talline forms,  excepting  those  of  the  monometrie  system.  Mitscher- 
lich  found  fJiat  in  cale  spar  there  was  a  diminution  of  8'  37"  in 
the  angle  of  the  rhomhonedron,  on  passing  from  82°  to  212°  !F., 
the  form  thus  approaching  that  of  a  cube,  as  the  temperature  in- 
creased. Dolomite,  in  the  same  range  of  temperature,  diminishes 
4'  46" ;  and  in  ai'agonite,  between  63°  and  212°  F.,  the  angle  of 
the  prism  diminishes  2'  46",  and  H :  It  increases  5'  30" ;  Nitratine 
is  increased  abotit  27' ;  in  gypsum  /:  ii  is  increased  5'  24",  I:  1, 
4'  12",  and  1*  :  m  is  diminiSied  T  24".  Li  some  rliombohedrons, 
as  of  calc  spar,  the  vertical  axis  is  lengthened,  (and  the  lateral 
shortened),  while  in  others,  like  quartz,  the  revei-se  is  true.  The 
variation  is  such  either  way  that  the  double  refraction  is  dimin- 
ished with  the  increase  of  heat;  for  calc  spar  possesses  negative 
double  refraction,  and  quartz,  positive.  Aecordmg  to  Fresnel,  the 
same  is  true  of  gypsum.  The  dilatation  for  calc  spar,  according  to 
expei-iment,  is  0-001961.  In  nitre,  an  increase  of  temperature  of 
180°  changes  the  angle  It :  It,  44',  bnt  scarcely  at  aU  the  angle  /:  / 
Dr.  Kopp  has  shown  that  in  the  carbonates  of  Ume,  magnesia, 
iron,  manganese,  and  zinc,  which  are  nearly  the  same  in  their  crys- 
tals, the  vertical  axis  (axis  a)  is  shoi-ter  the  greater  the  atomic  vol- 
ume. And  since  heat  diminishes  the  density,  and  therefore  neces- 
sarily increases  the  volume,  the  axis  a  should  be  lengthened  by  an 
increase  of  temperature,  as  is  actually  tlie  case.  He  has  deter- 
mined by  calculation,  that  the  change  of  angle  for  180*^  F,  (from 
S2°  to  212°)  should  be  7'  37",  which  is  but  57"  less  than  Mitscher- 
lich's  observations— a  near  coincidence,  when  we  consider  the 
difficulties  of  measuring   exactly  the  dilatation  and   cliange  of 


(6.)  Crystals  conduct  heat  according  to  a  similar  law  to  that  of 
their  expansion.  This  subject  has  lately  been  investigated  by 
Senarmont.  Thte  author  states  that,  from  a  point  in  a  tesseral  or 
monometrie  ciystal,  heat  is  conducted  equally  in  all  directions,  so 
that  the  isothermal  surfaces  are  spherical  surfeces,  concentric 
about  the  point.  In  crystals  of  the  dimetric  and  hexagonal  sys- 
tems, (whose  molecules  are  ellipsoids  of  r&vokiHon),  the  isothermal 
surfeces  are  the  surfaces  of  concentric  ellipsoids  of  revolution.  In 
the  oliier  systems,  (la  which  the  molecules  are  elM^soids  not  of 
revohiiion),  the  isothermal  surfaces  are  surfaces  of  concentric  ellip- 
soids not  of  revolution. 

The  correspondence  with,  the  phenomena  of  light  is  striking. 
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Yet  there  are  some  points  of  diiference,  Quarfe;  and  calc  spar 
differ,  in  the  former  being  optically  attractive,  and  the  latter  optic- 
ally repulsive.  Yet  both  have  a  prolate  thermic  ellipsoid.  Oblate 
thermic  ellipsoids  have,  however,  been  found  in  idocrase,  specular 
iron,  and  corundum ;  and  the  moat  prolate  occur  in  attractive  crys- 
tals. The  heat  rays  appear  thence  to  cori'eapond  to  light  rays 
which  he  beyond  the  extreme  red.  In  calc  spar,  tlie  proportion  of 
the  axes  of  the  eUipsoid  is  1-12  ;  in  quarta,  1'312 ;  in  beryl,  1-11 ; 
in  idocrase,  143  ;  m  rntile,  1-2T.  In  aragonite,  the  proportion  of 
the  horizontal  Axes  is  1'22 ;  in  boumonite,  for  a  perpendicular 
ellipse,  parallel  with  the  longer  diagonal,  1*31,  and  parallel  with 
theshorterdi^onal,  1"29.  In  feldspar,  augite,  and  gypsum,  for  the 
three  principal  elliptical  sections, — 1,  vertical  to  the  axis  of  sym- 
metry, (a  thermal  axis),  and  2  and  3,  parallel  to  the  a'xis  of  sym- 
metry and  one  of  the  other  two  tbermal  axts : 


Senannont's  experiments  were  made  by  cutting  thhi  slices  of 
ciystals  in  different  directions,  covering  them  with  a  thin  coat  of 
wax,  and  heating  them  at  a  point,  by  placing  them  on  the  fine 
point  of  a  heatea  silver  wire,  (or  some  other  means).  Tlie  melting 
of  the  wax  took  place  in  circular  or  elHptical  areas,  according  to 
the  material,  with  great  precision  and  uniformity  for  the  same 
plate.  , 

A  correspondence  to  the  phenomena  of  light  and  heat  in  the  un- 
equal elasticity  of  crystals  along  tmequal  axes,  was  first  observed 
by  Savart.* 

M.  "Wiedemann,!  moreover,  has  investigated  the  figures  pro- 
duced on  different  faces  of  crystals,  by  electricity  acting  on  a  light 
powder,  or  some  kinds  of  oil ;  and  he  finds  the  same  general  cor- 
respondence between  circular  and  eUiptieal  ai-eas  and  the  axes,  as 
was  distinguished  for  heat  by  Senarmont. 


.,  Ann.  Cli.  Phys.  [I].  xl,li3. 


>y  Google 


SrEOIMC   GKAVITT. 


ly.  SPECIFIC  GRAVITY. 


Tiie  specific  gravity  of  a  minoral  is  its  weight  compared  with 
that  of  another  enbstance  of  equal  yolnme,  whose  gi'avity  is  taken 
at  unity.  If  a  cubic  inch  of  any  mineral  weighs  twice  as  much 
as  a  cubic  inch  of  water,  (water  being  the  uni^,  its  specific  grav- 
ity is  2,  if  three  times  as  much,  its  specific  gravity  is  3,  &e.  la 
the  case  of  solids  or  liquids,  this  comparison  is  usually  made  with 
water;  but  for  gases,  atmospheric  air  is  assumed  as  the  unit. 

It  results  from  the  nature  of  a  fluid,  that  the  weight  lost  by  a 
solid  immersed  in  water,  is  equal  to  the  weight  of  an  equal  volume 
of  water,  lie  determination  of  specific  gravity  is,  therefore,  a 
very  simple  process.  We  ascertain  the  weight  out  of  water,  by 
weighing  it  m  the  usual  manner ;  we  then  determine  the  weight 
in  water ;  and  the  lo^  by  immersion,  or  the  diffei'ence  of  the  two 
weights,  is  the  weight  of  an  equal  volume  of  water :  that  is,  if  a 
mineral  weighs  120  grains  out  of  water,  but  90  on  emersion,  it  has 
Icet  30  grains,  which  is  the  weight  of  a  volume  of  water  equal  to 
that  of  the  mineral.  The  mineral,  consequently,  weighs  m  t]iis 
instance  i  times  as  much  as  the  watei' ;  for  4x30  grains  equals  120 
grains,  which  is  the  weight  of  the  mineral.  The  rule  for  the  pro- 
ce^  is,  therefore, — Dimme  the  iodght  aid  of  water  ly  the  difference 
of  weights  obtmked  out  <md  in  water. 

The  water  employed  for  this  purpose  should  be  distilled,  to  free 
it  from  all  foreign  substances.  Since  the  density  of  water  varies 
with  its  temperature,  a  particular  temperature  has  been  selected 
for  these  experiments,  in  order  to  obtain  uniform  results :  60'^  F. 
is  the  most  convenient,  and  has  been  generally  adopted.  But  the 
temperature  of  the  maximum  density  of  water,  39'5°  F.,  has  been 
recommended  as  preferable. 

If  a  pair  of  sc^es  is  used  for  obtaining  the  weight,  they  should 
he  exceedingly  delicate,  when  perfect  accuracy  is  required.  For 
original  investigations  they  should  turn  with  the  1000th  of  a  grain. 
The  weights  must  be  selected  with  care,  and  should  vary  from  the 
twentieth  of  a  grain  to  130  grains.  To  weigh  the  mineral  im- 
mersed in  water,  it  may  be  attached  to  the  scales  by  a  single  fibre 
of  raw  silk  or  a  fine  hair,  and  thus  let  down  into  a  jar  of  water, 
care  being  taken  that  the  scales  be  kept  perfectly  dry.  The  attach- 
ment of  tne  fibre  of  sihr  to  the  scales  may  be  made  by  means  of  a 
small  hook  attached  to  the  lower  part  of  one  scale.  For  the  ordin- 
ary investigations  of  the  mineralogist,  in  the  determination  of 
species,  it  will  be  found  most  convenient,  if  the  scales  are  not  pro- 
vided with  this  hook,  to  make  a  small  hole  through  the  centre  of 
one  scale,  and  through  it  attach  a  horse  hair  permanently  to  the 
scale.  By  tying  a  slipping  knot  in  the  horse  hair,  the  minerals 
under  investigation  may  be  attached  and  detached  without  diffi- 
culty, owing  to  the  elasticity  of  the  hair. 
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To  insure  accuracy,  those  specimens  should  be  selected  ■which 
are  perfectly  free  from  foreign  substances,  and  contain  tw  va^yuiUes, 
even  under  a  magnifying  glase.  If  vacuities  exist,  they  may 
usually  be  removed  by  coaa'sely  pulmnsin^  the  mineral.  An  im- 
pal^cwle  powder  is  apt  to  swun  on  the  surface,  although  heaviei' 
than  water. 

A  better  and  more  simple  process  than  the  above,  and  one  avail- 
able for  porous  as  well  as  compact  minerals,  is  performed  with  a 
light  glass  bottle,  capable  of  holding  exactly  a  thousand  grains  (or 
any  known  weight)  of  distilled  water.  Pour  out  a  few  drops  of 
water  from  the  bottle  after  filling  it  and  then  weight  it.  Then  add 
the  powdered  mineral  till  the  water  is  again  to  the  brim,  and  re- 
weigh  it.  The  difference  in  the  two  weights,  divided  by  the  loss 
of  the  water  poured  out,  is  the  specific  gravity  sought.  The  weight 
of  the  glass  bottle  itself  is  here  supposed  to  be  balanced  by  an 
equivalent  weight  in  the  other  scale. 

Rose  has  recently  observed  that  fine  pulverization  of  a  mineral, 
and  even  of  a  metal,  gives  uniformly  a  higher  specific  gravity  than 
is  obtained  from  the  solid  mass,  and  lie  considers  the  result  therefore 
aa  involving  a  slight  error. 

The  mineralogist  is  so  seldom  required  to  take  the  specific  gi'avity 
of  liquids  or  gases,  that  an  explanation  of  the  different  methods 
employed  is  unnecessary. 


V.  Cl-IARAOTEES  DEPENDING  ON  COHESION. 

These  characters  ai'e  of  three  tinds :— 1.  Hardness ;  2.  Tenacity ; 
3.  Practnre. 


A  harder  body  is  dietingniahed  from  a  softer,  either  by  attenipt- 
ing  to  scratch  tlie  one  with  the  other,  or  by  trying  each  with  a  me. 
Each  of  these  methods  is  used  by  the  mineralogist  in  determining 
the  hardness  of  the  species,  though  the  latter  is  m  most  cases  to  be 
preferred.  Both  methods  should  be  employed  when  practicable. 
Certain  varieties  of  some  minerals  give  a  low  hardness  und^  the 
j^,  owing  either  to '  impurities  or  imperfect  aggregation  of  the 
particles,  whilst  they  scratch  a  harder  species, — showing  that  the 
particles  are  hard,  although  loosely  aggregated.  Ohiastohte,  spinel, 
and  sapphire  are  common  examples  of  this  fact.  When  the  mine- 
ral is  too  hard  to  be  impressed  by  a  file,  the  peculiarity  of  the 
grating  sound  will  suffice  to  the  practised  ear. 

To  give  a  definite  character  to  tlie  I'esults  obtained  with  respect 
to  thenardjiess  of  minerals,  the  distinguished  German  mineralogist 
MoHs  introduced  a  scale  of  hardness.  Mohs's  scale  consists  of  ten 
minei-a!s,  which  gradually  increase  in  hardness  from  1  to  10.     T]:ie 
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intervals  between  3  and  3,  and  5  and  6,  are  larger  than  the 
others.    Bi'eithaupt  lias  therefore  inti'odaced  anotlier  degree  of 
liai"dness  between  each  of  the  above,  and  thus  hia  scale  consists  of 
twelve  minerals. 
Mohs's  scale  is  as  folloire : 

1.  Talo;  common  laminated  light  green  variety. 

2.  Oypsiim,;  a  crystallized  variety. 

3.  (Mcite;  transparent  variety. 

i.  FJ/uor  Spa/r ;  crystalline  variety. 

5.  ApaUtej  transparent  variety. 
5'5.  Sca^oiite;  crystalline  variety. 

6.  FdAspar  (orthoclase) ;  wliite  cleavable  variety. 

7.  Qum-is^  transparent. 

8.  Topas:  transparent. 

9.  Scupphimj  cleavable  varieties. 
10.  Dw/mona. 

If  the  file  abrades  the  mineral  nnder  trial  with  the  same  ease  as 
No.  4,  and  produces  an  equal  depth  of  abrasion  with  the  same  force, 
its  hardness  is  said  to  be  4.  If  with  more  facility  than  4,  but  less 
than  5,  the  hardness  may  be  4J  or  4J,  written  m  decimals  4'35, 
4-5.  Several  successive  trials  should  be  made  to  obtain  certain 
results. 

The  use  of  the  file  is  acquired  with  very  little  experience ;  usu- 
ally a  single  trial  is  sufficient.  Cai'e  must  be  taken  to  apply  the 
file  to  edges  of  equal  obtuaenesa.  That  paii;,  also,  of  the  specimen 
should  be  selected  which  has  not  been  altered  by  exposure,  and 
has  the  highest  degree  of  transparency  and  compactness  of  strac- 
ture.  The  pressure  for  determination  should  be  rather  heavy,  and 
■  the  file  should  be  passed  three  or  four  times  over  the  specimen. 

Eock  salt  is  usually  given  in  the  scale  of  hardness  for  No.  3 ; 
but  crystals  are  nearer  3, 

Hany  specimens  present  different  degrees  of  hardness  on  dis- 
similar faces;  as  an  example  of  which,  we  mention  kyanite  and 
mica.  Thte  is  confined  to  me  inequilateral  primary  forms,  and  like 
the  similar  dififerenee  of  color,  lustre,  &c.,  finds  a  rea^  explana- 
tion in  the  theory  of  their  formation  ;  iwdike  faces  are  the  remU  of 
the  acUon  of  tmUhe  usees. 

This  difference  in  feces  parallel  to  unlike  axes  may  be  perceived 
in  nearly  all  cases,  when  the  methods  of  trial  are  exceedingly  deli- 
cate. Huygens  long  since  observed  that  the  cleavage  tace  of  a 
crystal  of  calc  spar  differed  in  Hardness  from  the  other  faces ;  and 
even  in  a  monometric  crystal  it  has  been  found  that  the  faces  of 
the  cube  and  octahedron  are  not  exactly  alike  in  this  r^pect.* 


•  This  subject  has  been  esamiuaii  by  FrfiDkenheim,  (De  crystallonim  coliiesiono, 
29,  and  Baumgartner's  ZeitBebritt  fur  Physik,  ijt,  si  ftndjl94),  Sasboek  (Hai't- 
mn'a  JahrbUcher  dcr  Min.  u.  Geol.  i.  123)  and  Franz,  (Pi^g-  Ann,  bura,  1S50,  81). 
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Solid  minerals  may  be  cither  brittle,  sectile,  malleable,  flexible, 
or  elastic.     Iluids  are  either  gaseons  or  Uqiiid, 

1.  SritUe  ;  when  parte  of  a  mineral  separate  in  powder  or  grains 
on  attempting  to  cut  it ;  kerolite,  calc  apar. 

2.  Sectile ;  when  pieces  may  be  cut  off  with  a  Imife  withotit 
falling  to  powder,  but  atifl  the  mineral  pulverizes  under  a  ham- 
mer. This  character  is  intermediate  between  brittle  and  malleable ; 
gypsum. 

3.  MaUecMe;  when  slices  may  be  cut  off,  and  these  slices  flatten 
out  under  a  hammer;  native  gold,  native  silver. 

4.  FlemMe  ;  when  the  mineral  will  bend,  and  remain  bent  after 
the  bending  force  is  removed;  talc. 

5.  Ela&l%o  ;  when  after  being  bent,  it  will  spring  back  to  its  orig- 
inal position ;  mica. 

A  liquid  is  said  to  be  viscous,  when,  on  pouring  it,  the  drops 
lengthen  and  appear  ropy;  petroleum. 

'Ihe  unequal  elasticity  of  unlike  feces  of  eirstals  has  been  shown 
by  Savart  m  his  Acoustic  investigations,  and  he  thus  distinguish^ 
the  rhombohedral  from  the  other  faces  in  the  pyramid  of  quartz 
crystal. 


The  natural  fractm'e  of  ciyatalline  minerals  has  already  been 
noticed  under  deama/je.  The  fracture  of  amorphous  minerals  varies 
in  the  form  and  kind  of  surface  produced, 

1.  Oonohoidcd  ;  when  a  mineral  breaks  ■with  curved  concavities, 
more  or  less  deep.  It  is  so  called  from  the  resemblance  of  the  con- 
cavity to  the  valve  of  a  shell,  from  concha,  a  shell ;  flint. 

2.  Even  ;  when  the  surface  of  fracture  is  rough,  with  numerous 
smaU  elevations  and  depressions. 

i.  HacMy ;  when  the  elevations  ai'e  sharp  or  jagged;  broken 


TI.  TASTE. 

Taste  belongs  only  to  soluble  minerals.     The  different  kinds  of 
;aate  adopted  tor  reference  are  as  follows : 
1.  Astrm^mA  ;  the  taste  of  vitriol. 
3.  BweeUsh  a^jring&ni,  /  taste  of  alum. 

3.  Salims^  tas^  of  common  salt 

4.  AUtdhme;  taste  of  soda. 

5.  Coolmg ;  taste  of  saltpeter. 

6.  Bitter;  taste  of  cpsom  salts. 

7.  Sovfj  taste  of  sulphuric  acid. 
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Excepting  a  few  gaseoiis  and  solulilo  species,  minerals  in  tiie 
diy  imdianged  state  do  not  mve  off  odor.  By  friction,  moistening 
with  the  hreath,  and  the  elimination  of  some  volatile  ingredient 
by  beat  or  acids,  odors  are  sometimes  obtained  which  are  thus 


1.  AUdaceous ;  the  odor  of  garlic.  Friction  of  arsenical  iron 
ehcits  this  odor ;  it  may  also  he  obtained  from  any  of  the  arsenical 
ores  or  salts,  by  means  of  heat. 

3.  HffTSM'aS/ish  odor;  the  odor  of  decaying  horseradMi.  Tins 
odor  is  strongly  perceived  when  the  ores  of  selenimu  are  heated. 

3.  Svi/phwremis ;  friction  will  elicit  this  odor  from  pyrites  and 
heat  from  many  svdpburete. 

SitwtimMms  ;  the  odor  of  bitumen. 

&.  Fetid;  the  odor  of  sulphuretted  hydrogen  or  rotten  eggs.  It 
is  elicited  by  friction  from  some  varieties  of  quartz  and  limestone. 

6.  ArgiUaGeous ;  the  odor  of  moistened  clay.  It  is  obtained 
from  serpentine  and  some  allied  minerals,  after  moistening  them 
with  the  breath ;  others,  as  pyrargiUite,  afford  it  when  heated. 


PART  III. 
CHEMICAL  MINERALOGY. 


I.    COMPOSITION"    OF    MINERALS. 

1.  Gene-ral  M&rrmrks  on  the  Oonstitution  of 

The  mineral  species  are  either  the  uncombined  elements  in  a 
native  state,  or  compounds  of  the  elements  with  one  another.  The 
number  of  elements,  as  at  present  recognized,  is  sixty,  forty-seven 
of  which  are  metals. 

The  following  table  contains  the  names  of  the  elements,  with  the 
abbreviations  by  which  they  are  represented,  and  their  atomic 
weights.  In  the  catalogue  here  given,  the  more  common  com- 
pounds of  the  elements  with  oxygen  and  sulphur  are  also  included, 
together  with  their  atomic  weights;  and  following  these,  the  pefk'- 
cmtage  proportion  of  oxygen  and  sulphm-  in  each.  The  dots  indi- 
cate atoms  of  oxygen ;  and  the  dashed  letter,  a  double  atom  of  the 
sulratance  so  expressed ;  thus  &e  means  2  of  Ii-on  to  3  of  Oxygen. 
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AlUMINIUK,  Al, 

171-86 

CotPKR  (Cupnim),  Cu, 

8B6-35 

AlmniDa,  Si, 

642-6  (0,  48-7) 

Oxyd  of  Copper,  ^, 

892-6 

{0,11-20) 

1286-0 

Oxyd  of  Copper,  Cu, 

496 -26 

(0,20-16) 

3  Si 

im-6 

DroxKiDH,  D, 

600 

4  Si 

2570-0 

Ehbium,  EK 

6*1 

3212-6 

Ferbum  (Fe)  see  Iron. 
Fluoeine,  F, 

eSi 

3856  0 

2S7-6 

Antimony  {Stibium),  8b 
8nL  Antim.,SbS=, 

1612-6 

Hjdroflaorio  Ac,  HP,  260-0 

(R95) 

2213-6  (S,  27-12) 

QLUorauH(Berjlliimi),I 

e,  58-76 

Aeqentum  (Ag),  see  Bher. 

Glucina,  Be, 

158-76 

(0,  63) 

Absbnio,  As, 

631-5 

orGluoinum-Be, 
Gluoina,  Be, 

88.126 

Areeoie  Acid,  As, 

US'? -6    (0,84-8) 

476-26 

(0,  63) 

8ulphiiratofA.,AsS 

,1531-6   (S,39-0) 

Gotn  (Aurum),  Au, 

1331-26 

AuRTO  (An),  see  Gold. 

Htdhabgyhum  (Hg)  se 

Baryum,  Ba, 

86(1 -26 

Hyduoqes,  (HI, 

12-5 

BarjU,fia, 

968-25{O,1046) 

Water,  S; 

113-6 

(0,88-89) 

2Ba 

1912-5 

ys 

335-0 

sn 

337-5 

4Sa 

3826-0 

.     4fl 

460-0 

BEETLuuH(Be),Bee  m 

BiSKUTH,  Bl, 

efl; 

502 -5 

3SO0 

en 

676-0 

Oxyd  of  Bismuth,  Bi 

aeOO      (0  10-36) 

7H 

787-5 

Boms,  B, 

186-3 

sS 

900-0 

Boraoio  Acid,  B, 

430-2(0,68-78) 

93 

Bromibe,  Br, 

1000 

Iodine,  I, 

1687-5 

Cadhiuu,  Cd, 

6B6-8 

Iridium,  Ir, 

1237-5 

CA10IUM,Cft, 

360 

I1H.N  (Ferrum),  Fe,     . 

360 

Lime,  Cfl, 

850-0(0,28-67) 

Protoxydoflron,  F 

,  450 

(0,  22-22) 

700-0 

Peroxyd  of  Icon,  3Pe 

1000 

(0,  BO) 

1050-0 

4  2fl 

1400-0 

587-6 

Cabbok,  0, 

75 

Protoxyd  of  La.,  La, 

687-6 

(0, 14-66) 

Curbonie  Acid,  0, 

278 

Peroi^dofLa.,  Ea, 
Lead  (Humhnm),  Pb, 

1475-0 

(0,  20-34) 

CEanw,  Ce, 

587-5 

1294-6 

Protosydof  C,Ce, 
PeroxjdofC,  fie, 

Oxyd  of  Lead.  IT), 

1394-6 

(0,7-17) 

1476     (0,20-34) 

Lime,  see  Gakitiia. 

Cbiokibe,  CI, 

443-3 

81-66 

Hydroohlor.  Acid,  HCl,  466-8 

Lithia,  ti. 

181-66 

(0,  66-05) 

Chkomium,  Cv, 

333-76 

Magnesium,  Mg, 

Chcyd  of  Chrome,  Sr 

S67-5   (0,31-01) 

Magnesia,  Sfg, 

360 

(0,  40-0) 

Chromic  Acid,  Gr, 

633-76(0,47-34) 

3¥g 

600 

Cobalt,  Co, 

see-BB 

760 

Oxyd  of  Cobalt,  Go, 

468.65(0,31-34) 

1000 

OoLUMBiuK(Taiitalmn)T 

a,2300-0 

5% 

Colnmbio  Acid,  Ta, 

a6O0-0(O,ll-64) 

6Mg 

1500 

0-467       0-934 


0-3136    0-4180    0-6226    0-6270    0-7815    0-83 


1-24 
1-4302  1-8936 
0-8636 
0-448 
0-6045  0-8060 
0-6666     0-8888 


3-8670 
1-0670 
0-660 
1-0075 
1-1110 


3-17 
2-8404    3-3188 
1-3804    1-4938 

0-784 
1-2090     1-4105 

1-6654 


1-7072 
0-896 
1-6130 
1-7776 
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1SS4-1 
17'r8-8 

5fc 

222S'B 

6J(ln 

a6G8-a 

SeBquoKydofM„Hn 

(0,  30'32) 

:b78-8 

3  5tu 

2968-2 

4Sn 

3967 '8 

Mbrouht  (Hg),  SCO  Qu 

ek^ilver 

MoltbdknumTmo, 

B7B 

Molybdio  Acid,  So. 

876 

[0,  3*-3) 

KATRtoM  (Na).  see  Sodirnn. 

Nickel,  Ni, 

36fl-33 

ProtoxyaofNickel,SU69-38 

(0,21-3) 

Niobium,  (Ck-lombium,  Ob.) 

NUROGKK,  N, 

176 

Nitrio  vi^id,  fl, 

676 

(0.74) 

4  IT  2700 

HOTUCM. 

OsHicM,  Ob,  1243'fl 

OXVQEN,  O,  100 

Palladium,  Pd,  666-48 

PflOSPHOROS,  P,  3S7  -S 

Phoaphoric  Acid,  P,    887 '5  (0,  68-34) 

3  P  1775 


.p 

443V -6 

Platinum,  Ft, 

1237-6 

PLUMH^H  (Pb),  Be 

eLead. 

Potassium  (Kali™ 

a),  K,  488-86 

Potassa  X 

S88-S6 

2£ 

1177-72 

3fi: 

1766-68 

it. 

2365-44 

QwoKsiLTEB  (Hydrargy- 

rum), Hg, 

1260 

Ebodium, 

651-96 

RWTHBBIUM,  Ru, 

Selenium,  8e, 

493-75 

8  Si 

3963-75 
468000 

»gi 

5098 -26 

SiLTEB(Argeiitnm),Ag 

1350 

Sodium  (Natrium),  N« 

287-5 

387-6  (0,26-80) 

2Sa 

776-0 

SfTft 

1162-6 

STANN«H(8n),  see  7?n. 

Stibium  (Sb),  sea  AnHiitonv. 

647-6 

Strontia,  Sr, 

647-6  (0,16-44) 

Sulphur.  S, 

200 

600          (0,  60) 

Tantalum,  Ta, 

2300 

Tantalic  aeid,  Ta, 

2600     (0,  11-54) 

Telt-ubium,  Te, 

801-8 

Teebhih,  Tb, 

Thorium,  Th, 

743-86 

Thoria,  Th, 

843-9     (0,  11-84) 

TiH,  (Stannum),  Sn, 

725 

Oxyd  of  Tin,  gn, 

92B        {0,  21-62) 

Titanium,  Ti, 

312-6 

Oxyd  of  Titanium,? 

926        fO,  32-42) 

Titanio  Aoid.  Ti, 

612-6     (0,  89-02) 

TuBOMKN(Wolfr'um),W  1150 

TungBtiE  Add,  w 

1450     (0,20-69) 

402-6 

602-6    (O,19-90; 

406-6 

606-6    (0,19-74) 

419-73 

1139-6    (0,26-31 


fig 
Stn 


0-74 

0-6634 
0-717 
0-5298 
0-1544 


4-4446 
0-8490 
2-7626     . 
2-00 


1-2128     1-6160     1-8: 


0-774  1082  1-290 
1-6902  2-2536  2-8170 
0-2161  0'2868  0-3686 
1-5894  2-1193  2-6490 
0-4632  0-6176  0-7720 
3i 


1-4302 
1-1788 
'■9264 


7-1112 
1-3684 
4-4040 


a-06* 
4-6072 
0-5736 


1-0001 
-5282 
1-9646 


2-822 
6-0706 
0-S468  . 
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As  the  use  of  the  table  in  deducing  fornmlas  involves  the  fre- 

auent  multiplication  of  the  oxygen  per-centaae,  the  multiples  by 
le  digits  1  to  9  are  given,  for  the  corapouuds  of  most  common 
occurrence,  at  the  foot  of  the  two  preceding  pag^.* 

The  modes  of  combination  and  uses  of  chemical  language  are 
explained  in  chemical  treatise,  to  which  reference  Siould  be 
made  by  the  student.  A  few  brief  illustrations  are  here  added :  ' 
'Bjaiomio  wdghta  is  understood  the  combining  proportions  of  the 
elements.  For  example,  when  iron  and  oxygen  combine,  they  unite 
in  the  proportion  of  350  parts  by  weight  of  iron  to  100  of  oxygen, 
or  in  some  simple  multiple  of  this  ratio.  The  protoxyd  contains 
one  part  or  atom  of  each,  and  has  therefore  the  atomic  weight  450 ; 
the  peroxyd  (more  precisely  sesquoxyd)  contains  2  of  iron  (2x350 
=700)  to  3  oi  oxygen,  (3X100=300),  and  therefore  has  the  atomic 
weight  1000,  (T00+300=1000).  To  ascertain  the  per-centage  of 
oxygen  in  this  oxyd,  we  have  300  of  oxygen  in  1000  parts ;  hence 
the  ratio,  1000  are  to  300  as  100  to  the  nnmber  of  parts  in  100 ; 
therefore  dividing  300x100  by  1000  gives  the  oxygen  per-centage. 
Hence  too  if  we  multiply  the  per-centage  of  oxygen  hy  the  atomic 
weight  of  the  oxyd,  we  obtain  as  a  result,  after  dividing  by  100, 
the  oxygen  amount  in  the  compound.  For  alumina,  46'7><642"5 
+100=300,  the  amount  of  oxygen ;  and  in  this  way  the  correct- 
ness of  the  oxygen  per-centage  may  be  veiified. 

The  mode  ot  deducing  chemical  formulas  may  be  illusti'ated 
by  two  or  three  examples. 

1,  We  have  an  analysis  of  Eed  Silver  Ore  as  follows: 
Silver  59-02,  antimony  2349,  and  sulphur  17'49  per  cent. 
It  is  desired  to  ascertain  the  relative  number  of  atoms  of  each 
element  in  the  compound.  This  number  must  depend  on  the 
weights  of  the  aton:^,  as  compared  with  the  quantity  of  each,  for 
the  less  the  weight,  the  greater  the  number  of  atoms.  The  rule 
consequently  is, — Divide  the  per-eentage  of  each  element  iy  the 
(domic  weight  of  the  same  ;  as,  59-02  by  1350,  the  atomic  we' 
of  silver,  and  so  on.  (See  preceding  table).  This  process  g 
the  relation, 

0-043T  :  0-0146  :  0-08T5, 
and  dwiding  each  ly  the  smallest,  to  simplity  it,  it  becomes 

3:1:6, 
which  is  therefore  the  number  of  atoms  of  each,  silver,  antimony, 
and  sulphur.    The  formula  3Ag-|-lSb-|-68,  or  Ag'Sb  S",  expresses 
this  relation. 

*  Sinea  the  printing  of  tha  first  halt  of  the  preceding  table,  (and  a  portion  also 
of  the  second  volume  of  this  wock),  an  article  has  appeaped  in  the  L,  E.  and  D. 
PhiloBophioal  Magazine,  noting  the  fact  that  Kose'e  Hiobium  is  properly  Hatehett's 
Columbhtm,  and  that  ooneequently  the  name  Columbium  should  he  given  it.  The 
true  Tantalum  of  Ber^eiius  is  another  metaL  Hence,  after  Columbium,  p.  184,  the 
Symhol  Gb  should  he  ■written;  and  for  Columbio  aeid  Cb.  The  atomic  weight  of 
Columbium  lb  yet  uadetennined,  though  near  that  of  Taatalmn. 
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As  chemistry  makee  known  a  siilpliuret  of  silver  consisting  of  1 
of  sulphur  to  1  of  silver,  and  also  a  sulphuret  of  antimony  contain- 
ing 3  of  sulphur  to  1  of  antimony,  the  ingredients  are  regarded  as 
thus  combined  in  the  compound.  The  3Ag  take  3S,  making  3AgS, 
and  leave  3S  for  the  ISb  to  form  l(SbS'") ;  so  that  Eed  Silver 
Ore  is  supposed  to  be  represented  by  the  formula 

8Ag3+ebS';  or  Ag'Sb, 
if  the  mark  (')  be  used,  as  is  common,  for  Sulphur. 

2.  An  analysis  of  Feldspar  gives  in  100  parts, 

Silica  6i-T8,  Ahimina  18-38,  Potash  16-84. 

Kow  if  we  ascertain  the  proportion  of  oxygen  in  these  constitu- 
ents we  learn  the  ratio  of  the  constituents,  since  we- know  that 
silica  contains  3  of  oxygen,  alumina  3,  and  potash  1.  From  the 
above  table  we  find  that  100  of  silica  contain  52'98  of  oxygen; 
eonseijuently  if  100  give  52'98,  the  amount  in  64-T8  parts  will  be 
found  by  multiplying  52-98  by  64'78,  and  dividing  by  100 ;  or 
what  is  equivalent,  multiplying  0-5298  by  64-78.  So  in  100  parts 
of  alumina  the  oxygen  is  46'7 ;  hence  tiie  oxygen  in  18-38  parts 
of  alumina  will  equal  18-38x46-7-f-100.  In  tliis  way  we  ascertain 
that 

64-78  of  silica  contain  34-32  oxygen,  )        ,.    ,.  ( 12 

18-38  of  alumina  "  8-58        "        '  '"  ^""'''""  """''  '    ~ 

16-84  of  potash      "  2-86        " 

Hence  the  amount  of  oxygen  in  the  potash,  alumina,  and  silica, 
is  as  1  :  3  :  12.  Now  as  each  atom  of  silica  contains  3  of  oxygen, 
12  atoms  of  oxygen  correspond  to  4  of  silica :  so  also  3  of  oxygen 
for  the  alumina  warrespond  for  a  like  reason  to  1  of  alumina ;  arid  1 
of  oxygen  for  the  potash  to  1  atom  of  potash.  The  compound 
therefore  contains  4  parts  of  silica  to  1  of  alumina  and  1  of  pot- 
ash. 

The  next  step  in  tbe  nsual  method,  is  to  determine  how  these 
coi^tituents  are  combined ;  how  much  of  the  silica  with  the  pot- 
ash, and  how  much  with  the  alumina.  Keference  is  made  to  the 
poseibihty  or  probability  of  certain  compounds,  which  Chemistry 
alone  can  teach ;  hut  aid  is  found  in  the  principle,  that  the  num- 
ber of  atoms  of  oxygen  in  each  acid  and  base  is  usually  some  sim- 
ple multiple,  the  one  of  the  other.  Kin  the  above  compound,  1 
of  silica  be  united  with  1  of  potash,  the  ratio  alluded  to  is  1  to  3  ; 
and  if  the  alumina  be  combined  with  the  remaining  3  atoms  of 
silica,  the  same  ratio  holds.  This  is  the  mode  of  combination 
commonly  adopted ;  it  is  expressed  in  the  following  formula,  the 
dots  as  explained,  indicating  the  oxygen : 

fegi-hSlSi". 
The  index  ^  expresses  the  number  of  atoms  of  silica :  had  the  3 
been  written  as  a  prefix,  thus,  sSiai,  it  would  have  meant  3  atoms 
of  a  compound  of  silica  and  jdumina. 
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The  formula  miglit  also  be  written  with  equal  precision,  and 
without  dividing  the  silica  between  the  hases,  as  follows : 
(£+Sl)  Si'. 
In  a  similar  manner,  an  analysis  of  Garnet  affords  the  ratio  of 


8  oflime(3Ca),      "      1  of  dumina  (iSl),  2  of  eilion  (2§i), 

^     iding  to  the  oxygen  ratio  3  :  3  :  6  or  1  : 1  :  3,     Appor- 
tioning the  suica  to  the  bases,  we  have  the  formula 

Ca'Si+SlSi, 
in  which  the  oxygen  ratio  for  each  member  is  1  :  1.     Idoerase 
and  Meionite  afford  other  simple  examples. 

3.  In  Eeldspai'j  above  cited,  the  protoxyd  portion  is  oft«n  not 
potash  alone,  but  part  soda  or  lime.  Again,  in  Garnet,  the  prot- 
oxyds,  instead  of  being  allHme,  may  be  part  magnesia,  protoxyd 
of  iron,  &c.  In  each  case,  however,  all  the  protoxyds  added  [to- 
gether, mate  up  the  same  specific  number  of  atoms  aa  if  there 
were  but  one  alone.  So  the  peroxyd  portion  may  not  he  all  of  it 
alnmina,  but  part  peroxyd  of  iron,  the  amount  of  this  peroxyd  of 
iron  being  just  equivalent  to  the  deficiency  in  the  alumina ;  that 
is,  an  equivalent  not  in  actual  weight,  but  in  atomic  weight.  In 
Garnet,  as  stated  above,  the  oxygen  ratio  is  1  :  1  :  2 ;  and  what- 
ever the  peroxyds  or  protoxyds,  the  ratio  still  holds.  Suppose  an 
analysis  of  Garnet  affords  the  per-eentage,  Silica  39'6,  alumina 
22-5,  lime  33-6,  protoxyd  of  iron  5-3 :  we  ascertain  the  oxygen  in 
each  constituent  in  the  manner  explained,  (in  the  SUica,  by  mul- 
tiplying 0-5298  by  39-6,— in  the  alumina,  by  multiplying  0-467  by 
22-5, — m  the  lime  by  multiplying  0-2857  by  32-6, — ^in  the  protoxyd 
of  iron  by  multiplying  0-2232  by  5-3) ;  then  on  adding  the  oxygen 
of  the  protoxyd  of  iron  to  that  of  the  lime,  the  amount  just  equals 
that  of  the  alumina,  as  the  oxygen  ratio  requires.  Moreover  the 
oxygen  of  all  the  protoxyds  and  peroxyds  together  equals  the 
oxygen  of  the  silica. 

As  different  protoxyds  may  thus  replace  one  another,  and  as  dif- 
ferent peroxyds  likewise  admit  of  mutual  replacement,  it  is  common 
to  write  B  as  a  general  symbol  for  the  protoxyds  of  a  compomid, 
and  S  for  the  peroxyds.  It  is  also  common  to  write  the  special 
symbols  of  the  protoxyds  which  replace  one  another,  in  parentheses, 
with  a  comma  between  them.  Thus  in  the  Garnet  referred  to, 
in  which  lime  and  protoxyd  of  iron  replace  one  another,  tlie  gen- 
,  eral  formula  may  be  either 

fi'Si-f-SlSi  ;  or  (Cfl,  *e)'gi-f-Sl§i. 

The  proportions  of  the  lime  and  protoxyd  of  iron  are  not  here 

:  stated,  but  may  be ;  if  1  :  3,  the  formula  "becomes 

ttea-ffi'e)"gi-i-SlSi. 

.Again,  the  formula  (Ca,  lifgjfl,  signifies  that  the  compound  is  a 
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carbonate  of  lime  and  magnesia,  in  deiinite  or  indefinite  propor- 
tions ;  (h6a+iiig)G  tliat  the  proportion  is  1  :  1 ;  {|fia+ililg)d  tliat  the 
proportion  is  3  ;  3,  f  and  |  having  this  ratio,  and  together  equaling 
a  nnit.  fiO  is  a  general  expression  for  a  carbonate  of  any  prot- 
oxyd. 

4.  The  formula  for  Garnet,  R=gi-[-Si5i,  may  also  Ije  written  with 
equal  precision  as  foUows : 

the  ratio  1:1:2  heingatill  retained,  and  the  fact  being  also  pre- 
sented to  the  eye  that  me  oxygen  of  all  the  oxyds  is  to  that  of  the 
silica  as  1  : 1.  In  Gehlenite,  another  silicate  of  ainmina  and  lime, 
tlie  oxygen  ratio  is  3:8:4,  which  gives  6  :  4  or  3  :  3  for  the 
ratio  of  the  oxyds  and  siUca,  (that  is,  me  oxygen  of  the  silica  is 
two  thirds  that  of  all  the  oxyds),  while  that  of  the  protoxyds  and 
peroxyds  is  1 : 1.  The  formula  may  hence  be 
E'Sil-l-HSiS;  or(ife'+^K)giJ. 
In  the  first  of  these  formulas  each  of  the  two  members  has  the 
same  oxygen  ratio  3  :  2 ;  in  the  second  this  ratio  is  also  retained, 
and  is  more  briefly  expressed,  without  the  hypothetical  idea  that 
the  silica  in  the  compouiid  is  divided  ofi"  between  the  protoxyd 
and  peroxyd  bases. 

5,  To  dedneo  tlie  per-centage  atomic  relations  from  a  formula, 
the  process  above  described  is  reversed.  For  example :  tor  feld- 
spar we  have  4  of  siiica,  1  of  alumina,  1  of  potash.  In  the  pre- 
ceding table  the  atomic  weight  of  silica  is  566-35,  and  four  times 
this  is  2265.  Setting  this  down  and  the  atomic  weights  of  alumina 
and  potash  below  it,  and  adding,  we  have 

4  of  Silica, 2205 

1  of  Alumina, 643-6 

I  of  Potash, 538-86 

Total  atomio  weight  of  the  faldspar,  8498-36 

Uow  if  this  amount  (3496-36)  of  feldspar  contains  2265  of  silica, 
what  will  100  parts  contain  ?  Hence,  to  obtain  the  per-centage, 
we  divide  the  atomic  weight  of  each  constituent  in  succession  by 
the  sum  of  the  whole,  and  this  gives  the  per-centage  relation  for 
each ;  viz.  Silica  64-78,  alumina  18-38,  potash  16-84. 

2.  Relations  of  Minerals,  as  exhibited  -m  the  Princv^les  of  Iso- 
morpmsm  or  Momwomorphism,  and  Dimorphwmi. 

The  principle  has  now  been  long  established  that  analogous 
elements,  bases,  or  acids,  may  replace  one  another  in  compounds, 
without  an  essential  change  in  the  crystalline  form  of  the  species. 
Mutual  replacement  of  protoxyd  of  iron,  protoxyd  of  manganese, 
lime,  and  magnesia,  in  garnet,  has  already  been  alluded  to.  Sim- 
ilarly arsenic  and  phosphoric  acids  may  replace  one  another,  and 
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the  crystallization  remain  unchanged,  or  with  but  a  slight  variation 
of  angle.  This  capability  of  mutual  replacement  without  change 
of  form  has  been  traced  to  a  similarity  of  fomi  in  the  replacing 
substances,  and  such  substances  are  said  to  be  isomorplious,  (from 
itfos,  equal,  and  (wpipi)  form),  or  hommymorphous,  (from  ojioios, 
similar,  and  ^iftpn). 

Absolute  identity  of  form  between  related  species  occurs  only 
when  the  crystallization  is  monometric.  In  this  system  very  wide 
variations  in  composition  take  place,  through  isomorphous  substi- 
tutions, without  the  slightest  change  of  angle.  There  is  a  balajice 
of  forc^  in  these  equiaxial  forms  which  is  not  overcome  even 
when  the  substitutions  are  such  as  would  make  a  difference  of  two 
or  three  degrees  in  a  rhombohedral  form.  Thus  in  Garnet,  mag- 
nesium and  calcium  take  one  another's  places  with  no  change  m 
the  angle  of  the  form,  while  the  same  substitution  in  a  rhombohe- 
dral carbonate  makes  a  difference  of  nearly  two  and  a  half  degrees. 

The  term  Isomorphism  is  hence  strictly  applicable  only  to  mon- 
ometiic  species,  while  JIomm>inorpMsra  is  of  general  application. 

The  more  important  isomorphous  groups  of  elements,  bases,  and 
acids,  as  regards  the  constitution  of  minerals,  are  the  following ; 

1.  Oxygen,  Fluorine. 

2.  Chlorine,  Bromine,  Iodine, 

3.  Sulphur,  Selenium ;  Sulphuric  and  Solenie  Acids,  with  also 
in  part  Tantalic,  Columbic,  MTolybdie,  and  Tungstic  Acids. 

4.  Chromic  and  Tanadic  Acids, 

5.  Arsenic,  Phosphorus,  Antimony,  Bismuth ;  Arsenic  and 
Phosphoric  Acids. 

6.  Titanium,  Tin;  Deutoxyd  of  Tin,  and  of  Titanium. 

7.  The  metals  of  tbe  Hydrogen  Group,  (see  beyond) ;  tlieir  pro- 
toxyds ;  their  sesquoxyda.  In  the  Sulpnurets,  eu  or  20u  replaces 
IPb,  IFe,  &c. 

Homceomorphism,  as  Laurent  has  observed,  is  not  confined  to 
forms  of  the  same  system  alone.  Thus  Orthoclase  and  Albite,  one 
monoclinic  and  the  other  triclinic,  are  in  fact  homceomorphoim ;  so 
also  Natrolite  and  Scolecite;  Epistilhite  and  Heulandite.  The 
approximation  of  form  between  Idocrase  and  the  monometric  octa- 
hedron may  beregarded  as  homceomorphism,  as  stated  by  Laurent; 
and  still  as  the  monometric  species  undergo  the  various  isomorph- 
ous substitutions  without  a  change  of  angle,  it  is  a  less  satisfactory 
ease  than  the  others  mentioned. 

The  same  element  may  crystallize  in  different  systems,  so  that 
the  two  forma  are  unrelated.  Carbon  is  an  example,  the  diamond 
being  one  form,  (monoclinic),  and  graphite  another,  (hexagonal), 
In  physical  character,  the  two  are  different ;  both  as  to  hardness, 
specific  gravity,  color,  optical  characters,  and  also  chemical 
reactions  to  some  extent.  This  property  of  presenting  two  inde- 
pendent forma  is  called  di/rrtor^Msm,  from  3ie,  twice,  and  fiojjiii?, 
jortTi. 
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In  some  cases,  the  same  substance  has  three  independent  forms. 
Thus  carbonate  of  lime  is  sometimes  Thombohediral,  as  in  Calcite ; 
sometimes  tnvneinc,  as  in  Aragonite ;  sometimes  monodmie,  as 
in  Baiytocalcite.  This  is-  an  example  of  tn/morphism.  HidUe, 
Brodkite,  and  Anatme,  are  three  forms  of  Titanic  Acid.  Garnet, 
AUanite,  in  part,  and  Biotite,  are  three  forms  of  the  same  silicate. 
Carbon  is  regarded  aa  actually  trimorphons,  the  diamond  and 
graphite,  as  just  stated,  being  two  forms  or  conditions,  and  charcoal 
the  third  condition. 

Two  substances  may  be  both  homceomorphous  and  correspond- 
ingly dimorphous ;  and  they  are  then  described  as  isodimorphows. 
Thus  both  Tetanic  Acid  and  Oxyd  of  Tin  are  dimorphous,  and  they 
are  homceomorphous  severally  m  each  of  the  two  forms.  This  is 
an  example  of  ^sodimorphism. 

There  are  also  cases  of  isoirimorphism.  Thus  there  are  the  fol- 
lowing related  groups ;  the  angle  of  the  rhombohedral  forms  here 
given  is  R  :  R  ;  of  the  trimetnc  and  monoclinic,  /:  /: 

Rhombohedral.  JHrnetric.  Monoclinic 

fifl  Caloite,  10fi°  B'.  Aragonite,  116°  10'.  BarytoealuitB,  9S°  8'. 

ftS  Dreelite,  98''-94°.  Angieeite,  103°  38'.  Glanberite,  83°-83°  20'. 

E3-i-iifed     Susannite,  94°,  LBadhillite,  108°16'.  Lanarkite,  84°. 

Calcite,  Aragonite,  and  Barytocalcite,  are  an  undoubted  ease  of 
irimorpMsm,  the  same  compound  (fifi)  occurring  under  these  three 
forms.  Dreelite,  Anglesite,  and  Glauberite,  constitute  another 
like  series,  and  moreover  it  is  closely  parallel  in  angle  with  the 
former.  The  difference-  between  tlie  angle  B  :  S  oi  Calcite  and 
Dreelite  is  near  that  between  I:  Joi  Anglesite  and  Aragonite, 
and  also  that  between  J: /of  Glauberite  and  Barytocalcite.  In 
the  third  line  we  have  the  sulphato-carbonate  Susannite  near  Dree- 
lite in  angle,  Leadhillite  (identical  with  Susannite  in  composition) 
near  Anglesite,  and  Lanarkite,  another  Sulphato-carbonate,  near 
Glauberite,  forming  thus  a  third  parallel  line.  The  sulphuric  acid 
in  these  sulphatQ-carbonates  dominates  over  the  carbonic  acid, 
and  gives  the  form  of  the  sulphates  enumerated  in  the  second  line 
of  the  table. 

The  known  cases  of  dimorphism  among  the  elements  are  the 
following : 

1.  The  two  forms  monometriG  and  h^eagiMal{R :  ^=82°-88°). — 
Arsenic,  Antimony,  Phosphorus,  Bismuth,  Palladium,  Iridium, 
Iron  (?),  Copper,  Carbon, 

2.  The  two  forms  monomet/rie  and  difnefric.—Tin. 

3.  The  two  forma  trimiiriG  and  luonocUnic. — Sulphur,  Selenium. 

The  homceomorphous  groups  among  minerals  are  numerous, 
and  in  many  of  them  species  very  vai'ious  in  composition  are  in- 
cluded. 
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Before  giving  a  list  of  them,  the  methods  of  comparison  and 
evidence  of  true  affinity  or  homology  may  be  briefly  reviewed. 

MonomeiriG  System. — ^In  thia  system,  as  the  dimensions  are  un-^ 
varying,  the  species  fall  into  a  single  group,  unless  cleavage  and 
hemihedrism  are  important  distinctions.  Vlea/vctge  is  often  of  little 
importance.    The  two  species  Gray  Copper  and  Tennantite,  analo- 

fons  in  composition,  have  one,  an  octahedral,  the  other,  a  do- 
ecahedral  cleavage.  Sylvine  (chlorid  of  potassium)  has  a  cubic 
cleavage,  while  tte  related  compound,  chlorid  of  ammonium,  has 
an  octahedral.  HemiJied/rism  is  often  of  value  in  mai-king  off  spe- 
cies. It  ia  a  remarkable  fact  that  while  the  protoxyd  of  zinc  is 
rhombohedral,  like  tlie  peroxyd  of  iron  and  aluminium,  and  unlike 
other  protoxyda,  the  snlphuret  of  zinc  is  tetrahedral,  unhko  most 
related  protosulphurets.  Again,  the  borates,  Boracite  and  Rho- 
dizite,  are  hemiliedral;  and  so  also  are  all  minerals  containing 
boraeic  acid,  that  crystallize  in  other  systems,  excepting  those 
that  are  oblique  in  crystallization.  On  the  other  hand,  the  related 
compounds,  FeS'  (pyrites),  Co  (S,As)°,  and  Co  As'  differ,  the  first  two 
being  hemihedral,  while  the  last  is  not  so — indicating  apparently 
that  the  sulphur  here  determines  the  hemihedral  character. 

Dvmdrio  and  Trtmetrie  Systems. — In  the  dimetric  system,  there 
are  two  sqiiare  prisms  to  each  form,  one  diagonal  to  the  other,  and 
the  axial  dimensions  of  a  species  will  vary  according  as  we  assume 
one  or  the  other  to  be  the  mndamentai  prism.  This  uncertainty  is 
one  to  be  set  aside  by  the  best  means  we  may  have,  and  to  be  admit- 
ted where  analogies  still  leave  it  nnremoved.  The  length  of  the 
vertical  axis  also  varies  directly  according  aa  one  octahedral  plane 
or  another  in  a  series  is  referred  to  the  unit  octahedron.  Xbere  is 
often  a  number  of  planes,  between  -which  we  may  choose,  one  of 
which  wiU  give  a  vertical  axis  two  or  three  times  as  long  as 
another.  Here  is  a  second  source  of  doubt.  The  plan^  assumed 
as  those  of  the  unit  octahedron  by  eryatallographers,  are  ordinarily 
so  assumed  because  they  afford  a  simple  view  of  the  relations  of  the 
planes ;  and  with  no  better  evidence  of  correctness  than  this,  they 
may  lead  to  error,  when  we  have  in  view  a  comparison  of  form  be- 
tween diiferent  species. 

GUa/oage  affords  the  best  criterion  with  regard  to  the  vertical 
prism,  the  cleavage  piism  being  usually  the  true  fundamental  prism. 
But  in  some  cas^  there  are  no  vertical  cleavages,  and  only  basal 
or  octahedral.  An  octahedral  cleavage  affords  important  evidence 
as  to  the  fundamental  octahedron,  whenever  it  occurs. 

Frequenau  of  oomtrrence  of  planes  is  another  criterion,  and  one 
of  some  value  in  determining  the  true  fundamental  prism  and  the 
unit  octahedron ;  yet  it  is  often  a  false  guide.  A  striking  example 
of  its  want  of  value  in  another  system,  is  seen  in  Calcite,Bie  funda- 
mental rhombohedron  of  which  is  of  rare  occurrence ;  also  in  Finer, 
which  is  ofteneat  in  cubes,  although  its  cleavage  is  octahedral ; — so 
also  in  Quartz,  Tourmaline  and  other  species,  in  which  the  fun- 
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dflmental  form  is  far  less  common  tlian  some  of  the  secondary 
forms,  if  ever  observed, 

Twm-eom^osition  parallel  to  an  octahedron  plane,  is  good  evi- 
dence as  to  wbicli  is  tne  true  unit^octahedron,  since  twins  are  form- 
ed, with  rare  exceptions,  parallel  to  planes  of  nnit  or  primary  value 
I  n  the  monometne  system  they  occur  only  parallel  to  the  three  pri- 
mary sections — that  is,  parallel  to  a  enbic  face,  an  octahedral  and  a 
dodeeahedral ;  and  they  ai-e  almost  always  pai'aUel  to  cori'eaponding 
sections  in  the  dimetric  system.  Still  the  doubt  may  remain  whe- 
ther the  plane  of  composition,  if  a  nnit  plane,  belongs  to  the  fun- 
damental or  diagonal  seiies ;  and  it  is  possible  that  it  may  be  some 
other  than  a  nnit  plane. 

There  is  hence  no  critei'ion  which  is  an  unfailing  reliance.  All 
the  several  characteristics  must  be  reviewed,  and  also  the  analogies 
with  other  species,  in  order  to  arrive  at  a  satisfactoiy  conclusion. 

In  very  many  cases,  we  may  make  out  a  relation  lu  the  angles  of 
the  series  of  octahedral  planes  occurring  in  dimetric  species,  when 
it  is  impossible  to  decide  with  certainty  which  plane  in  the  series 
belongs  to  the  unit-octahedron  for  the  species.  This  s&md  relation 
is  of  the  highest  importance,  and  is  independent  of  all  the  doubte 
above  aUuded  to.  It  indicates  a  fundamental  analogy  between 
the  species  so  related.  Thus  the  table  beyond  shows  that  the  oc- 
tahedron regarded  aa  1  in  zircon  and  rntile,  is  identical  nearly  in 
angle  withtiiat  considered  i  in  H"agyagite;  and  if  these  two  planes 
have  this  relation,  then  the  plane  3  of  the  former  and  1  of  the 
latter  will  be  likewise  related  ;  so  that  there  is  a  serial  relation  be- 
tween the  forms  of  the  species.  Again,  1  in  aircon  is  nearly  iden- 
tical in  angle  with  the  intermediate  oetaliedron  2i  of  Scaponte  and 
MeUilite.  Tliere  is  no  valid  reason  for  making  this  octahedron  of 
scapolite  one  of  the  diagonal  series;  and  none  also  for  assuming 
it  as  2i  rather  than  li  or  H,  excepting  the  frequency  of  occurrence 
of  the  plane.  This  example  and  the  further  application  of  the 
same  principle  apparent  in  the  table  will  suffice  to  iUusU'ate  what 
we  mean  by  the  serial  relation  of  forms. 

In  Trimeirio  forms,  doubts  are  still  more  varied.  It  is  first  ne- 
cessary to  decide  which  is  the  ti-ue  vertical  axis,  as  either  of  the 
three  axes  may  be  made  the  vertical.  The  best  evidence  on  this 
point,  is  that  afforded  by  deanxige,  the  prism  of  mostperfect  cleav- 
age being  almost  always  parallel  to  the  true  vertical  axis. 

The  next  point  is  to  determine  the  imit  vertical  prism  from 
which  we  may  ascertain  the  relation  of  the  lateral  axes  (5  ;  e). 
This  may  be  the  dewoage  prism  just  alluded  to.  Yet  in  some  cases 
two  species  evidently  closely  related  in  form,  have  cleavage  paral- 
lel to  different  prisms.  Jn  Angite,  in  the  monoclinic  system, 
cleavage  is  parallel  to  a  prism  of  87°  6',  and  in  hornblende,  close- 
ly homceomorphous  with  augite,  it  is  parallel  to  a  prism  of 
124°  30' ;  the  last  has  twice  the  breadth  of  the  otlier, — a  simple 
mathematical  relation  which  proves  an  actual  analogy  of  form 
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in  the  two  epeeies ;  and  this  is  siiBtained  by  finding  that  all  the 
planes  of  one  may  be  very  simply  deduced  from  the  type  of  the 
other. 

Another  criterion  is  afforded  by  imin  composition,  on  the  prin- 
ciple already  explained.  Although  as  stated  above,  it  ia  not  al- 
ways sure  evidence,  it  is  in  very  many  cases  of  high  authority, 

Sirmlcmty  in  modes  of  composition  always  sw/gests,  if  it  does 
not^Tom,  that  mecies  are  related  inffrrm,  ojtd  that  the  planes  of 
oontposition  are  homologous.  Thus  we  have  evidence  in  the  twins 
parallel  to  a  prism  nearl20°in  angle,  of  the  relation  which  exists  be- 
tween Aragonite,  Ceruait«,  Ohrysoberyl,  Copper  Glance,  etc. ;  and 
at  the  same  time,  of  the  wide  diacrepanCT  between  Aragonite  and 
Eonmonite,  and  between  Chrysolite  and  Chrj'soberyl.  The  prism  of 
Boumonite  (115°  58'),  near  the  fundamental  prism  of  Ai'agonite,  is 
only  a  secondary  prism  (ef) ;  the  twins  of  Eonmonite  are  formed 
pai'allel  to  the  true  fundamental  prism  of  the  species,  that  of  93° 
40'.  Chrysohte  also  affords  no  stellate  twins  like  those  of  Ohryso- 
heiyl ;  the  angle  of  its  vertical  prism  is  94°  3',  and  it  belongs  to  a 
different  zone  from  that  of  Ohrysoberyl.  Chiysoberyl  and  Ara- 
gonite, on  the  conti-ary,  are  closely  related;  they  have  similar  twins, 
and  the  former  has  a  brachydonie  of  108°  26',  the  latter  of 
109°  39'. 

Additional  assistance,  but  of  less  certain  value,  may  be  had  by 
reference  to  the  frequency  of  occurrence  of  planes,  or  superior  lus- 
ti'e  or  smoothnras,  and  also  by  noting  the  resemblance  in  habit  to 
species  that  are  already  well  determined. 

After  determining  the  true  vertical  axis  and  unit  vertical  prism, 
a  unit  dome  or  octahedron  must  next  be  ascertained,  in  order  to 
fix  the  length  of  the  vertical  axis.  Here  twin  composiUon,  the  fre- 
gu&iuy  of  ocewrr&nce  of  planes,  and  rarely  cleaoage,  come  in  to  af- 
ford he^,  yet  only  to  afford  presumptive,  not  demonstrative,  evi- 
dence. Analogies  with  other  specie  chemically  related,  afford 
vei'y  essential  aid,  and  should  never  he  overlooked. 

^Notwithstanding  the  doubts  that  may  remain,  we  may,  as  in  the 
dimetric  system,  discover  a  serial  relation  in  the  angles,  and  this 
is  snre  evidence  of  a  true  mathematical  relation  between  forms. 
If  we  cannot  decide  whether  the  form  which  erystallographers 
have  made  the  unit  octahedron  is  in  fact  the  true  unit  octahe- 
dron, we  may  discover  that  the  angles  of  the  forms  ^,  1,  |  or  2, 
are  similar  to  a  series  in  another  species,  and  prove  thus  a  true 
fundamental  resemblance. 

Oliftohedral  Systems.  In  the  Monoclinic  System  the  same  difli- 
cnlties  exist.  Of  the  three  axes  the  vertical  must  He  in  the  clino- 
diagonal  section,  but  it  may  have  any  position  in  this  section.  A 
crystal  in  this  system  is  hence  hke  a  wheel,  any  spoke  of  which 
may  be  made  the  vertical  one.  "When  there  ia  distinct  cleavage 
parallel  to  a  prism,  the  axis  parallel  to  the  faces  of  this  cleavage 
prism  may  he  regarded  as  the  true  vertical  axis.    But  the  top  plane 
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of  this  pmm  is  yet  to  be  assnmed  or  ascertained :  either  by  tating 
a  plane  of  cleavage,  when  there  is  one ;  or  one  of  twin-com^podium  ; 
or  one  oi  most  frequent  oceurreTice  ;  or  one  suggested  by  tmalogiee 
with  oth&e  ^ecies.  The  criterion  appealed  to  by  uie  crystal- 
lographer  is  usually,  simpUeity  m  calculaMon — one  of  some  im- 
portance, but  often  misrepresenting  the  ti-ne  relations  of  species. 

BhomhohedreA  System,.  The  remarks  on  the  Dimetric  System 
apply  in  principle  here.  In  this  system,  there  are  two  hexagonal 
pnsms  to  each  species,  one  diagonal  to  the  other,  (one  lettered  /, 
the  other  i3) ;  also  two  series  of  pyramids,  one  corrt 


each  prism,  (one  lettered  1,  2,  3,  &c.,  the  other  12,  22,  33,  &c.) 
Either  seri^  may  be  the  fundamental  series  :  and  in  a  series  oi^ 
pyramids,  there  may  bo  a  choice  between  two  or  three  of  them  as 
to  the  unit  pyramid.  Hence  the  angle  of  pyramid  1  in  one  species, 
may  be  near  that  assumed  by  the  crystallographep  as  2  in 
another,  and  which  might  as  correctly  be  made  1.  In  the  table 
beyond,  such  relations  are  seen  in  numerous  eases.  The  s&rial  re- 
lations in  angle  exhibited  are  devoid  of  hypothesis  on  this  point. 

After  the  above  explanations,  the  following  tabl^  are  pre- 
sented. 

In  the  Dimetric  and  Ehombohedral  Systems,  the  accepted 
values  of  the  planes  are  given,  withont  conforming  them  to  one  or 
more  types.  In  the  Trimetric  System,  the  related  species  for  the 
different  groups  are  reduced  to  a  common  type,  and  the  values  of 
the  planes  as  adopted  by  the  best  authors,  when  not  the  same  as 
taken  in  the  table,  are  mentioned  in  parentheses. 


1. 

MoNOMBTKio    System. 

1. 

Holohedral  Forms.'* 

Am.lg^ 

AgHg" 

D. 

Eed  Cojipor, 

GuO 

0.  ' 

Galena,   ' 

ES 

HI 

Melai;onite, 

CiiO 

Cupcoplumbite,   " 

HI 

Spinel, 

ES 

H,0,(r. 

Enibeseite, 

0. 

Magnetite, 

MangaQblonde, 

B. 

Franblinite, 

Silver  glance, 

H,D,ir. 

Chromic  Iron, 

Faamannite, 

R8e 

HI 

ArsenoUte, 

AbO' 

0. 

Clauathalite, 

H. 

Senarmontite, 

SbO' 

0. 

Altaite, 

ETe 

H. 

Fluor  Spar, 

Cap 

0! 

Linnteite, 

Co=8' 

H. 

Salt. 

RCl 

H. 

Skutteradite, 

CoA3= 

H. 

Sylvinfl, 

n, 

Smaltine, 

EAe" 

D,(f. 

Sal  Ammoniac 

0. 

Chloauthita, 

Horn  Silver, 

Ullraannits, 

E{S,Sb 

.Ael' 

HI 

Bromie  Silirer, 

,  EBr 

Dufrenoysite, 

Es4-iA6>S^. 

Embolite, 

R(Cl,Br) 

H. 

Perida^, 

EO 

H. 

Perofakite, 

OaTi 

u. 

r  oubio;  0  for  Octahedral;  D  for 
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Pyroehlora, 

Alum, 

Garnet, 

Leucite, 

Analeime, 

&Tan                                    Ittaorite, 
(R+K)a^+24a  0.                  Sodalite, 
(K,^S)gi              D.                Hauyne, 
(il+SvSia             D.                  Roeean, 
"     +311        H. 

(t 

i+S)gil- 

2.  Tetmhedral. 

Blende, 

Helvin, 

Tritomite, 

Boraeite, 

Khodidto, 

Gray  Copper. 

Eulytine. 
Pharmacosidflrite. 

3.  PyHtohedral. 

Pyrites. 
Haueritc, 

Cobaltino, 
Gersdorffite, 

Co(S,  k^f. 
Ki(S,  As)'. 

+4NaCl. 
+|OaS. 
+iNaB. 


2.  DlMETEIC  AND   HeX^YOONAT.    SySTEMS. 

Ill  the  Dimetric  System,  there  are  two  m-and  groirps,  the  first 
(Rutile  Group)  consisting  of  Sections  I,  II,  III,  and  IV ;  and  the 
second  (Idocrase  Group)  of  V  and  VI.  The  simple  relation  as  to 
the  vertical  axis  in  the  sections  of  each  of  these  groups  is  ohvions 
without  further  remark.  In  the  first  of  these  groups,  the  h^al 
angle  of  the  fundamental  octahedi-on  is  near  90°  (4°  to  1°  above 
it),  and  in  the  second  near  109°  28';  or  taking  l^  of  Idocrase  as  1, 
the  basal  angle  is  also  near  90°,  but  1°  to  6°  less  than  90°. 

In  the  hexagonal  system,  there  are  also  several  Sections,  if  we 
take  the  values  of  the  vertical  axis  as  usually  deduced.  But  the 
second  section  becomes  united  to  the  first  if  we  take  the  plane  f  as 
1 ;  and  the  IT,  also,  if  we  take  J  as  1,  the  ratios  of  the  axes  for  the 
sections  being  of  this  simple  kind.  In  Section  V,  an  intermediaet 
pyramid  fe  very  near  in  angle  a  pyramid  in  each  of  the  other 
sections.  The  basal  angle  of  pyramid  1  in  this  section  is  near  90°, 
a/nd  henee  R  :  R  iv.  Oalcite,  &c.,  is  near  105°,  and  to  this  angle 
many  species  approximate.  In  Section  IV,  the  angle  R  :  Ji  is 
near  90°,  but  1  to  6  degi-ees  less  than  90°.  In  Section  m,  the 
an^e  ^  :  ^  is  also  near  90°,  but  2  to  5  degrees  above  it. 

There  are  close  correspondences  in  angle  between  Hexagonal 
and  Dimetiic  species,  as  the  two  tables  exhibit  to  the  eye ;  and  they 
indicate  a  kind  of  Homceomorphism ;  for  a  like  inclination  of  the 
base  on  a  pyramidal  plane  is  truer  evidence  of  analogy  or  identity 
than  equality  in  the  calculated  axes ;  it  is  a  correct  measure  of  the 
relations  in  the  ellipsoidal  molecules  of  the  two  forms.  With  equal 
axes  in  a  Dimetric  and  Hexagonal  form,  the  inclination  of  0  on  li 
in  the  former  will  equal  0  on  12  of  the  latter ;  but  (?  on  1  in  the 
two  will  diverge  widely,  because  in  one  the  lateral  axes  cross 
at  90°  and  in  the  other  at  60° ;  hence  the  unsatisfactory  character 
of  comparisons  between  the  forms  of  the  two  systems  made  from 
the  calculated  axes. 
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Dimefyic  System/* 

I. 

0:1 

151'  W 

0:% 

US-^  82' 

O'-i 

lis''  SO' 

0  :  2 

132=  31' 

0:  U 

134°  11' 
132°  40 

"185°  25 

(1)133'' 21 
(1)133°  45 

0:^ 

133°  38 

0  :  1 
134°  S6' 
123°  06' 
133=  IT 
125°  40' 
(2)  123°  27 
126°  Aft' 

'123°  IS 
0:li 

123°  59 
123°  33 
J  22°  28 
124°  30 

0:  1 

131°  50' 
131°  40' 
136°  26' 
138°    2' 
136°  30' 

0:2i 
138°  38' 
138°  35' 
138°  43' 
131°  43' 

138°  82' 
131°  30' 
ISI"  21' 
138°  23' 
138°  SI' 
188°  66' 
140°  IT 

0:  3 

131°  26' 

0:2 

118°  64' 
113°  46' 
111°  4S' 

0:ii 
119°  36' 
119°  24' 
119°  40 
118°  48' 

0:1 

119°  30 
118=  31 
118°  85 
119°  22 
119°  34 
119°  61 
121°    3 
118°  16 

ir. 

Edingtonite 

in. 

Scapolite 

IV. 

Nagjagite, 

V. 

Copper  Pyrites, 

!  Tin  Pyrites, 

Grismondine, 

VI. 

Wnlfeuite, 

*  The  angles  pven  in  the  Dimetric  Syatem,  are  the  incliDafJonB  of  the  hasal  plane 
0  on  the  octahedral  pi  dues  specified;  and  in  tlie  Hexagonal  System,  those  of 
0  on  different  pyramids  specified,  (or  rhombohedrona).  "The  isomoi'phous  groups 
of  species  presented  in  this  and  the  following  tables,  have  to  a  lai^  extent  been. 
maAe  ont  by  other  authors.  Von  KobeTl  as  early  as  1831  showed  the  relations  of 
a  lai^B  part  of  tJia  dimetric  ^eeies  in  principle  as  above  preaentecL  The  alu- 
mina group  first  indicated  by  Mitsoherlioh,  whs  extended  by  Prof.  G.  Rose,  who 
added  the  rhomboliedral  metals  and  Red  Zinc  Ore.  Fraulcenheim  and  others  bave 
labored  extensively  in  this  department.  The  reiations  of  tbe  croups  to  one  another 
in  these  several  tables  were  fii^t  presented  oa  l\ere  given  by  the  author  in  Hie  Jonr. 
Lyceum  Nat.  Hiat.  N.  Y.  1854,  vi,  81,  and  Am.  J.  Sci.  [2],  xvii,  430,  xviii,  36,  and 
many  additions  to  tbe  groups  were  made  by  him  at  the  same  time,  and  to  some 
ext^t  in  earlier  papers. 
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Hexagonal  System. 


I. 

0:1 

0:2 

0:  3 

0:12 

0  :  2-2 

0  :  4-2 

Coquimbite, 

151°  00' 

Beryl 

150=     3' 
148"  BO' 

130=57' 
129=  13' 

120=    3' 
118=  88' 

163=  29' 
152=    3' 

135=    4 
183°  18 

lV6°37' 
115=  13' 

PyroBmalite. 

Eudialjte  (R),... 

U8°  38' 

139=  21' 

118=  40' 

162=  10' 

133=  27 

116=  20' 

Dioptflse(R),.... 

148°  B8' 

129=  ai' 

118°  10' 

152=  10' 

133°  27 

115=  20' 

n. 

o-.| 

0:f 

0:2 

0:i'2 

Apfttit* 

150=  354- 
150°  43' 

131=  35' 
131=  43' 

120=  36- 
130°  44' 

136=  41 
135=50 

Levyne  (R), 

Mimetene, 

150= 

130=  53' 

120= 

135=    0 

PyrOiaorpMte,... 

160=  37' 

131=  26' 

120=  28' 

135°  32 

in. 

0:i 

0:1 

0:% 

O:\-2 

0:  1-2 

0  :  2-2 

Qnartz(R), 

147°  36' 

128=  13' 

117=  42' 

161°  12' 

132=  17 

114=  27' 

Chfibftrite  (R),... 

148=  32' 

129=  16' 

118=  35' 

162=    5' 

188=  30 

115°  16' 

D--eBlite(R) 

147  = 

147=  26' 

128=08' 

161°  '  3' 

183=    7 

lUo  19' 

Cinnabar  (E),  . . . 

148=  33' 

127=  06' 

150=  13' 

131°     8 

]13°85i' 

ZinB, 

0:i 

126=  57' 

0:i 

0:  1 

0:1-2 

0:f2 

0:f2 

IV. 

Corundum  (S),  . . 

163=  19' 

133=  37' 

122=  26' 

155=  S4' 

137°  44 

118°  49' 

Specular  Iron  (R), 

Ifinenite  (E) 

Willemite  (R),... 

122=  SO' 

156=  37i' 

137°  49 

118=  53' 

122=  80' 

156=  87i' 

137=  49 

118=  68' 

122=  18' 

155=27' 

137°  35 

118=  4H' 

Pheiiftdte  (R),... 

12B=  16' 

166=  15' 

119=  36' 

Bismtiili,  (R) 

123=  36' 

156=  31' 

139=     1 

119=55' 

Ar8enio(E). 

165=  20' 

137=  26 

118°  34- 

Antimony  (R), . . . 

123=  82' 

156=  28' 

119=51' 

Tellurium  (E),... 

122"  24' 

165=  33' 

137=  42 

118°  43' 

Iridosmine  (R),  . . 

131=  33' 

Tetradymite(E),. 

118=  38' 

Eed  Zinc  Ore,  . . . 

123=    6' 

166=' '  5' 

138°  27 

119=  26- 

Copper  Mica  (R).. 

124=    9' 

Al  unite  (R), 

Brucite(R) 

19=" 

V. 

0:|-2 

0:4 

2 

0 

2-2 

0:1 

0.  1 

0  :2 

149=  53' 

119 

53' 

163=  20' 

134°  52 

116°  28' 

Graenookite,  .... 

154°  32' 

186=  23 

117°  43- 

Breithauptite,  . . . 

163=  88' 

135=  15 

116=  46' 

Copper  Nickel,... 
lodid  ofSJlTer,  . . 

154=  41' 

136°  85 

117°  51' 

154=  49' 

136=  4B 

118° 

Hepheline, 

164°  ISi' 

136= 

117=  221' 

Canorinite, 

154=    7' 

136=  62 

117=  16' 

Farisite 

i)  136=  53 

(}jn7°60' 

149= Vo' 

152°  40' 

134=    8' 

116=49' 

Caleite(E) 

150=  20' 

63=  46' 

185=  23 

116=53' 

Dolomite  (R) 

54°  20' 

186=    8 

117=  38- 

M^Deaite{E),... 

54=  67' 

186°  56 

118°     9' 

Spathic  Iron  (R),. 

54°  43' 

136=  37 

117=  53' 

56=    3' 

137=    3 

1!8'>  24' 

DiaUogitatR),  . . . 

54°  87' 

136°  31i' 

117=48' 

PyrargjritecR),'. 

S6=  32' 

187=  42 

118=  47' 

Prou8tite{R) 

165=    7' 

137°    9' 

118=  19' 

Millorite"(R)!!!!! 

142°  44 
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3.  Teimeteic  SySTIiIM. 
The  species  of  tliis  system  tall  naturally  into  three  or  four  great 
OTOiips,  differing  in  the  angle  of  the  unit  vertical  priani,  (angle 
J:  /),  as  follows  : 

1.  Angle  /:  1  from  90^"  to  95". 

2.  Angle  7:  Jnear  10a°,  or  from  98°  to  105". 

3.  Angle  /:  Jnear  110°. 

4.  Angle  /:  /near  130°. 

Tlie  species  of  the  third  group,  by  changing  the  position  of  the 
crystal,  fall  into  the  second  gi'oup,  and  this  may  be  their  true 
place,  although  cleavage  seems  to  indicate  that  the  prism  of  110° 
IS  the  true  vertical  piism.  The  ^ecies  are  inserted  in  the  second 
group,  and  also  stand  as  Table  III  by  themselves. 

The  angles  mentioned  in  the  Tables  are  the  obtuse  angle  of  the 
prism  I:  I,  (column  1),  and  the  angle  at  top  of  the  unit  macro- 
dome  and  brachydome  (lir  and  li). 


Angle  of  Vertical  Prism  Int 


I. 

Thomsouitc 

Mesotype 

Harmotoma, 

Wohlerite 

Pol  jmigny  te, 

..EsohyDite, 

Pycoluaite, 

Andaluaite, 

Liesrite 

Staurotide 

"Waveliite, 

Olivanite, 

Libetheaita 

Caledonite, 

Ghondrodite, 

Antimony  Gluoce, . . 
"  do:     . . 


Do. 

Folycrase,. . 


(41)106° 
i'  (iJ)106°  6 
5'(p)109O  3 
V  hi)  83° 

(is)  88°  a 


112=  40' 
111°  10' 
106O 
110°  BO' 
109°  62' 
'(i!0lO9°  64' 
■{\\)Ul=    4' 
(Ji)110°    "■ 
(H)  88° 
■ill)  93° 


i'  0-';226S  : 
!■  0-11644: 

V  0-71626  ; 
i'  0-7281 

"  0-1262 
J'  0-675 
I'  0-176 

Y  0-71198  ; 


0-76047  L  : 
0-72084 : 
0-7811  : 
0-76568  : 
0-74176  : 
0-6901  : 
1-0862  ; 
1-02656  : 


1  :  1-0117 
1  :  1-0176 
1  ;  1-0S12 


L :  1-0861 
1 : 1-0129 
I  :  1-0271 
I  :  1-06617 


Diaepore,  . . . 

Oothito, , 

Folianite, . .  ■ 
Enobroite,  . . 

Topaa, 

Chrysolite, . . 

Triphylina,.. 

Boumonite,  • 

Do. 


118°  IH' 

113" 

116°  26' 

117°  30' 

B'  (ft)116°  33' 

S'(iilll5°  36' 

adll8°  37' 

■  (S!)115'' 

(li)  92°  S4' 


117°  80' 

118° 

119^  IS' 
(iJ)118= 
(iY)llS°  12' 
Hi)12I°  55' 
{Sl)118°  14' 
(li)  96°  12' 


-66083;  1:  10888 


0-6088  ;  1  :  l-O; 


1-0699 
10888 
I-05I3 


0-6287  : 
0-59549  : 
0-68746  : 
0-96618  : 


1-06617 
1  :  1-0733 
1 :  1-0724 
I  ;  1-0662 
1 :  1-0662 
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Table  II. 
Angle  of  Vertical  PrUm  I  near  101 


rrt^nl 

"r 

li. 

a^?..           1 

I. 

Vftlentinite 

(^)  103°  30 

53°  n 

10°  32 

1-1934:  1 

1-2688 

Baryt  a 

1U1°  40 

68=40 

14°  86' 

1-8101 :  1 

1-2276 

Angles!  te 

108°  38 

16°  29' 

1-6416:  1 

1-2116 

LeadhiUite 

103°  16 

60°  20 

73°  84' 

r-1206 :  1 

1-2632 

Gelestine 

104°    2 

63°  39' 

75°  62' 

1-6432 !  1 

1-2801 

Aoiydrite 

ioa°  66 

61°  36' 

12°  38' 

1-6886  :  1 

1-2661 

Tantalite 

101°  32 

(21)  64°    V 

(2i)  14°  5B' 

1-6961 :  1 

1-2241 

Qlasente 

104°  S2 

59°  31' 

13°  14' 

1-149    L  1 

1-3 

Theaardite 

103=  26 

61°  12' 

18°  42' 

1-6906  :  1 

1-261 

Desdoizite 

100°  38 

(2!)  m"  36' 

(3!)  11°  41 

1-494    :  1 

1-2062 

Masoat,nine 

101°  40 

66°  62' 

88°    6 

1-6431 :  I 

1-3680 

Atocamite 

97=    2 

67°  40- 

14=20- 

1-4919  :  1 

1-1810 

Mareasite 

13°  40 

61°  12' 

76°  34' 

1-6049  :  1 

1-1847 

'(ulphu! 

101°  68' 

(Jf)  66°  18' 

(ii)  16°  40' 

1-6606  :  1 

1-2842 

II 
nrrimant 

(is)  46°  16' 

(11)  65°  86' 

2-3408  :  1 

1-2342 

100°  40' 

13° 

83°  30' 

1-3611  :  1 

1-2069 

Dimorphine  (I) 

98°    6' 

16°  40' 

88°  40' 

1-2818:  I 

1-1626 

(HJ 

100°  83' 

14°    2' 

84°  24' 

1  -3262 :  1 

1-303 

MiBpKtel 

99°  62' 

83°  40* 

1-1890 

AnrotellTinto 

101°  26' 

11°  62' 

.  83°    6' 

1-3191  :  1 

1-2286 

Epiatilbitfl 

{i)  100°  68' 

Hi)  10°  50' 

(i%)  81°  80' 

1-4063:  1 

1-3121 

104°  14' 

13° 

81°  14' 

1-3514  ;  1 

1-2853 

III 

PreliDite 

B9°  66' 

(2i)  89°  45' 

99°  41' 

1-0044:  1 

1-1904 

Oolumbite 

100°  40' 

86°  46' 

91°  28' 

1-0684  :  1 

■1-3069 

WolhftlQ 

101°    5' 

99°  13' 

1-0837  :  1 

1-3149 

Mengite 

100°  38' 

81°  24' 

91°  54' 

1-0463  :  1 

1-2011 

BrookitS 

100° 

83°  14' 

93°  16' 

i-1260;  1 

1-1918 

88°     2' 

84°  40' 

93°  48' 

1-0911 :  1 

1-1151 

Hopette 

101° 

86°  38' 

91°  40' 

10601:  1 

1-3131 

Strutita* 

101°  42' 

85°    4' 

96°  60' 

1-OBOO :  1 

1-2283 

" 

(|*)62°54' 

(fi)78°  60' 

1-6850 :  1 

1-3388 

I\ 

MBagsnite 

69°  40' 

114°  19' 

122°  60' 

0-6466  :  1 

11847 

Calcine 

103°  54' 

128°  26' 

0-611O  ;  1 

1-2116 

Haidingerito 

100° 

118°  32' 

126°  58' 

0-6946  :  1 

Broohflntite 

104°  10' 

31)114°  29' 

126°  41' 

0-6434  :  1 

1-2838 

Cotunmte 

B9°  46' 

118°  28' 

126°  44' 

0-695S  :  1 

1-1868 

102°  36' 

3!       :1 

1-2482 

!  Jamesonite 

101°  20' 

X     :  1 

1-2203 

*  Tailing  ij  ii?  \%,  tlien  tlie  diroeneiona  of  Sti-uyitc  ai 
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Table  III. 
Ang2<;  of  Vertical  Prism,  near  i 


nsm 

11- 

Dome 

/^'U. 

I. 

106=    5' 

111"  63 
111"  30' 
no"  48' 

64=  52' 

69=  14' 
(21)  68°  52' 

(SVjVS"  34 

1-5131  :   1  :   1-32B7 

1-7688  ;  I  :  l^lSS 
1-7723  :   1  ;   1-44B6 

II. 

AuroteUurite, 

Table  IV. 
Angle  of  Vertieal  Prism,  near  UO"  (U6i°-no°). 


II. 

Aragonite, 

Cerusite, 

Witherite, 

Bramlite, 

St^banite 

Nitre 

Chrysoberyl,  .. . 

Discraaite, 

Copper  Glance, . 
Strome  jerite,  . . 

in. 


(S*)'! 


■1671 
■1862 

l;1^6065 
■]  :  l-6S8a 

■2460 

■2504 

1 :  l-692( 

■0897 

1:1-684^ 

■1861 

1:1-692 

■3152 

1:1423! 

■1117 

1;1^7316 
1:1-7176 

'■67S3:1:1^6971 


In  Table  T,  of  the  Triraetrie  System,  there  are  two  sections; 
homing  the  domes  near  109°  38  ,  the  an^U  of  the  regular  c 
Avon  j  3,  ha/omg  ths  domes  near  130°,  the  angle  of  a  dodecahed/ron. 

In  the  first,  the  axes  have  approximately  the  ratio  1  :  -v'3  :  ■v'3 ; 
in  the  second,  the  ratio  l-.^/Z:  ■v'3.  The  former  is  almost  exactly 
true  of  Andalusite,  and  the  latter  of  Epsomite  and  Zinc  Vitriol, 
(Goslarite). 

For  many  of  the  species,  the  domes  3i  and  %  might  with  as 
good  reason  he  made  the  unit  domes ;  and  in  that  case,  the  sum- 
mit angle  would  be  near  70°  33',  (the  supplement  of  109°  28')' 
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wliicli  is  the  angle  over  the  apex,  in  the  regular  octahedron.  It  is 
important  to  observe  that  the  regular  octahedron  is  represented  hy 
these  united  domes  or  the  rectangular  octahedron,  and  not  by  the 
rhombic  octahedron  of  these  trimetric  species,  and  hence  the  axes 
of  this  rectangular  octahedron  (and  not  those  of  the  rhombic,  or 
the  crjstaliogi-aphic  axes)  are  homologous  with  those  of  the  regu- 
lar octahedron.  Antimony  Glance  is  an  exception  to  this  remark, 
and  probably  aleo  Boamonite  and  Polycrase. 

The  relation  of  Topaz  to  Andalnisite  in  form  and  formula,  indi- 
cates the  homosomorphism  of  oxygen  and  flnoriue.  At  the  same 
time  the  divergence  m  the  angle  of  the  domes  sheik's  the  distinct- 
ive influence  of  fluorine;  and  the  same  is  seen  in  the  relations  of 
Chondrodite  and  Chrysolite,  or  in  the  unlike  angl^  of  the  three 
types  of  Chondrodite  alone. 

In  Table  11,  section  I  has  the  macrodome  near  60°  and  the  bra- 
chydome  near  70°  32',  both  monometi-ic  angles,  and  these  angles 
necesswriJy  ream/re  that  the  'oeHioal prism  should  he  nea/r  101°  34' 
ma/ngle;  and  hence  the  frequency  of  amgles  nea/r  this.  In  Valentin- 
ite  the  brachydome  has  exactly  the  angle  70°  33',  and  the  axes  have 
nearly  tlie  typical  value  1 :  Vj  :  v^.  Section  II  haa  the  macro- 
dome  of  70°  to  75''  or  near  the  brachydome  of  section  I.  Sec- 
tion III  has  the  macrodome  of  83°  to  90°,  or  near  the  brachy- 
dome of  section  II,  and  &0°  is  nearly  a  mean  between  the  macro- 
dome  and  brachydome.  In  section  IV,  the  macrodome  is  between 
114°  and  120°  in  angle,  and  120°  is  nearly  a  mean  between  the 
two  domes.  The  vertical  axis  in  section  HI  is  two-thirds  that  of 
section  I ;  and  taking  |i.  as  li,  the  two  groups  would  coalesce. 

We  hence  perceive  tiiat  in  the  change  that  takes  place  in  a  case 
of  dimorphism  from  the  monometric  to  these  trimetric  forms, 
die  characteristics  of  the  monometric  system  are  still  to  a  consid- 
erable extent  retained. 

In  Table  IV",  Section  I  has  the  angle  of  the  macrodome  near 
70°  32' ;  II,  brachydome  near  109°  28^;  HI,  macrodome  near  10!)° 
28'  i  IV,  brachydome  near  120'^. 

By  a  cliange  of  position,  making  one  or  the  other  of  the  lateral 
axes  the  vertical  axis,  many  of  the  species  might  be  referred  to 
Table  IV,  Although  the  cleavage  is  opposed  to  this  change,  it  is 
of  interest  to  view  the  species  in  this  way,  in  order  to  apprehend 
more  fully  all  the  relations  of  the  forms.  Hausmann  has  thus 
compared  the  anhydrous  sulphates  and  carbonates.  The  following 
Table  (IV  A)  contains  thespecies  of  the  Tables  I  to  lU,  which  admit 
of  this  change ;  and  in  the  first  column,  the  particular  dome  is 
mentioned  which  is  here  made  the  vertical  prism. 
'  In  the  following  and  preceding  tables,  the  only  changes  from 
the  fundamental  forms  adopted  by  other  authors,*  are  such  as  de- 

•  The  fundnmental  forjns  adopted  through  the  DeBoriptive  part  of  this  work, 
are  made  to  cotrespond  with  thcae  tablea;  Vlien  there  was  so  doubt  as  to  the  pro- 
priety of  it ;  in  other  caaea  tiey  stand  as  given  by  the  best  authors. 
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pend  on  the  simple  rati(«  1 :  2  and  2  :  3,  The  general  principle 
IS  everywhere  illustrated,  that  species  may  be  Tiomo3omorphous 
and  stiU  yary  by  the  simple  ratios  1  :  2  or  3  :  3  ;  a  fact  whidi  has 
been  illustrated  by  reference  to  augite  and  hornblende,  and  is  also 
exemplified  in  the  case  of  Andalusite,  Topaz  and  Staurotide,  and 
in  other  species.* 

Table  TV.    A. 


From  Table  I. 
Chrysolite 

Do.         

Triphyline, 

Do 

Epaomite, 

Do.        

Diaspora, 

Do 

Gtothite,  

Do 


Boumonite, . 
Do. 


From  Tabic  II. 

Valentinite, 

Eftrytas 

AHglesite, 

LeadltiUite, 

Celestine, 

Anhydrite, 

Tantalita, 

MaBCagoine, 

Sulphur, 

Mnnganite, 

Calamine, 

Hnidiugerite, 

Brochitatite 

Cotunoite, 


From  Table  III. 

HaiOftsite 

Miepiokel 

Aosotellarite 


118°  43' 
113° 
117"  30' 
llfiO  26' 


m  115° 
I)  115" 


1170  ai 

118°  35' 
115=  58' 

a)  114°  42' 
114°  -"■ 
116° 


66°  64' 

6a° 

64°  34' 


76°  22' 
15°  68' 


*  The  angle  of  Andalusite  k  90°  44' ;  of  Staurotida  129°  20' ;  while  Topan  gives 
two  prisms,  one  of  :86°  52'  and  93°  8',  and  one  of  134°  19'.  The  relation  of  the 
forma  of  Ajidalueita  and  Staurotide  is  as  1  ;  3,  (for  the  axes  i,  «) ;  while  the  two 
priaros  in  Topaz  have  the  aama  relation,  and  either,  with  almost  equal  reason,  might 
ba  made  the  fundamental  priBm.    The  prism  sj'  of  Staurotide  is  93°  8'  in  angle,  as 
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i.  MoNOCLiOTo  System. — ^TEicLiNiC  System, 

Among  the  minerals  of  the  Monoclinic  system,  sevc 
nent  homceomorphons  groups  may  be  pointed  out. 


1,  Pyroxene  Grovp.—I:  7=85°  to  88 

■o. 

Boras, 

Glauber  Salt, 
Hydromagiiesiti 
PyroseOB, 

SaB'+ioS. 

Hornblende, 
Aemite, 
Laumontite, 
Loochardite  ?  aee 

(fi',si)giHBa- 

vol.  ii,  p.  308. 

Rhodonite, 

WoUaBtonite, 

Spodumene, 

Peotolita, 
Caporciaziite  t 
Otenite?  B«a  vol. 

(fi',fi)gil+Aq. 
ii,  p.  306. 

2.  Monadte  Oroj^p.—I:  7=91—9Si' 

Monazite, 
Croccieite, 

ttt: 

Lazulite. 
Wagnevite. 

3.  Budase  Qroup. 

— /;/=nearlrll5 

°. 

Euciase, 
Sphene, 
Zoisil*. 

(ai,fle)giJ. 
{Oa+Ti)3i*=(S)gi* 

Datholite, 
.  Barytooalcite, 

fid 

4.  HeulimdiU  Groap. 

Heulandite, 
Brewsteclta. 

(&+ai)gi'-!-6a. 

Stilbite, 
i  GypEnm, 

(fe+si)giH6a 

6aS+2fi. 

Other  groups  are  mentioned  in  the  Descriptive  part  of  this  work. 
In  the  TrieHaic  System,  the  feldspars  (exclusive  of  orthoclase) 
make  a  natural  group,  having  1:1  nearly  120°,  and  character- 
ized by  a  basal  and  clinodiagonal  cleavage,  Orthoclase  is  proper- 
ly of  the  same  homceomorphoue  group,  although  Monoehnic  (or 
more  probably  Diclinic.) 

In  the  discovery  of  the  first  facts  in  Isomorpliism,  the  grand 
principle  was  announced  by  Mitscherlich,  that  analogous  com- 
pounds of  related  elements  were  alike  in  cryetallization,  and  the 
converse  propcffiition  was  deduced,  that  similarity  of  foi-m  was 
evidence  of  similar  or  analogous  composition.  iJr.  H.  Kopp,  in 
pursuing  this  subject,  observed  that  such  homceomorphous  com- 
pounds were  closely  similar  in  atomic  volume,  and  he  ootained  the 
following  results  for  the  carbonates : 


d  prism,  may  be  made  the  Sandamontal 
_,  ....  .        „  '^  of  ^  •of"'  (that  having  the  angle  129° 

.n  Staurotide)  ia  not  necessarily  proof  oE  its  being  the  fundamejital  form.     But 

the  plains  of  twin  oompoEition  Iiave  complex  aspreMions  with  oithor  of  ihwe  fon- 
damentnl  forms,  and  become  simple  (I,  and  H)  only  when  the  larger  lateral  axis  is 
made  two-tliirds  the  usual  length,  in  which  ease  the  priam  is  109°  20'. 
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Alomic  yoiunie. 

A<i8a. 

Anglo. 

CdTbonate  of  zinc, 

176 '33 

0-8  OT 

10'J°  40 

Carboaat*  of  magnesia, 

181-25 

0-812 

101°  25 

MeBitine, 

186-26 

0.815 

107°  14' 

Carbonate  of  iron, 

188-50 

0'819 

107" 

Carbonate  of  maoganeae. 

20a-29 

0-S22 

108=  fil' 

Dolomite, 

202-36 

0-8ii3 

lOtt"  15' 

Caloite, 

231 -SO 

0-854 

lOfi"  05' 

This  talDle,  which  contains  also  the  length  of  the  vertical  axis, 
(axis  a),  and  the  angle  of  the  rhombohedron  of  each  of  these  min- 
erals, illustrates  the  interesting  principle  which  he  next  deduces, 
that  the  axis  increases,  in  this  aeries,  or  the  angle  diminishes,  as 
the  atomic  volume  increases. 

Subsequent  investigation  showed  that  there  may  be  resemblan- 
ces of  form  among  imrdated  compotmds.  A  simple  multiple  re- 
lation in  the  atomic  volume  was  to  some  extent  detected  in  such 
species,  and  this  fact  was  regarded  as  the  true  explanation  of  the 
identity  of  forma.  The  author  obtaiaed  simpler  results  by  reduc- 
ing the  aggregate  atomic  volume  of  the  compounds  to  a  unit  value 
by  dividing  by  the  number  of  atoms  in  the  compound.*  The  fol- 
lowing are  examples  of  the  atomic  volumea  thus  obtained. 

1.  Borax  46-38,  Pyroxene  46-1—48-8,  Glanber  Salt  49-6,  Bpodumene  4S-44,  Horo- 
blenda  48-2-^8 -6,  Aemite  48-B3. 

2.  aoapolite  51-6,  Meionite  56-65,  Dipyra  66-21. 

3.  Epidote  45-28,  Orthite  of  tbe  Ural  48-025,  Orthite  of  ffitteroe  48-43, 

4.  Oaloita  46-24,  Dolomite  40-47,  Spathic  iron  37'70,  Carbonate  of  zinc  36-07, 
Chrysoberyl,  31  "IS. 

6.  Quartz  54,  Chabazita  61  6. 

.    S.  AndaluBite41'S4,  Topaz  42-6. 

7.  Jeldspar  familv: — 1.  Jfonoc^insc:  Orthoelaee  60-4;  2,  SKcism'c;  [Albite  56-67, 


«  SS,  Labradorite  OB'O,  Oligoelase  64-64,  Anortiite  62-86;  3.  Monomeiric: 
Leucite  63-08. 

The  serial  relation  of  the  rhombohedral  and  trimeti'ic  carbonates 
was  pointed  out  in  the  same  paper,  as  follows : 

The  upper  range  of  figures  pertain  to  the  rhombohedral  species, 
and  the  lower  to  the  trimetric.  Oalcite  is  the  only  one  certainly 
known  to  be  dimorphous, 

2iiO  ifgC  i"e<3  SlnO  CaC  tbO        SrG        SaC 

107"  40'       107°  25'       107"  0'         106°  Bl'       105°  15' 
36-07  36-26  37-70  40-46  46-24 

43  50-6         60-64         57-3 

116°  10'    117°  IS'  117°  19'  118°  80" 

These,  in  each  series,  are  acknowledged  isomorpha,  a 
the  old  principle.    Yet  the  range  of  numbers  is  wide. 

From  the  tables  on  the  preceding  pages  tlie  subject  of  Isomorph- 
ism has  a  still  wider  extension.  Somi3  modification  of  earlier 
views  are  required,  as  was  long  since  urged  by  von  Kobell  (1832.) 

•  See  Am.  J.  S«i.  [2],  ii.  1860,  xli,  204. 
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It  is  still  true  that  similarity  or  analogy  of  composition  may  be 
exhibited  in  similarity  of  cryatallization ;  and  wlien  forms  are 
similar  and  composition  is  an^ogous,  homceomorphiam  is  evidence 
of  a  homceomorphfem  in  tlie  constituents  of  the  compound.  Thus 
the  similarity  of  form  between  Tantalite  and  Heavy  spar  is  evi- 
dence that  tantalic  and  sulphuric  acida  are  homceomorphous. 

But  it  is  also  evident  that  similarity  of  form  may  be  independ- 
ent of  relations  in  composition,  and  result  from  a  certain  mathe- 
matical dependence  of  the  prismatic  forms  on  the  monometric. 
The  elements  are  mostly  monometric  in  one  state  or  another ;  and 
as  the  prismatic  forma  are  derived  from  these  elements,  and  often 
have  a  monometric  form  as  one  of  their  dimorphous  states,  the  re- 
tained impre^  of  the  monometric  forms,  found  in  the  angles  of  the 
domes,  determines  the  prismatic  angles,  and  leads  often  to  identity 
of  form  when  there  is  no  analogy  either  in  the  nature  of  the  ele- 
ments or  their  proportions  in  the  compound. 

Among  the  striking  cases  of  homceomorphism  with  unlike  consti- 
tution, are  the  following:  one  group  includes  Sulphur,  the  Anhy- 
drous sulphates  fig,  Marcasite  Fe  S',  Descloizite  Pb'V.  Another 
includes  Ohildrenite  a  phosphate,  Epistilbite  a  silicate,  Orpi- 
ment  As'  S',  Hispickel  re  (S,  As)',  Aurotellurite  (Ag,  Au)  Te". 
Another  contains  TourmaHne  a  silicate,  Nitratine  a  nitrate,  Py- 
rargyrite  a  sulphuret,  the  Anhydrous  Carbonates,  Iodic  silver. 
Again,  along  with  arsenic  and  some  other  metals,  thei-e  are  pro- 
toxyds,  as  protoxyd  of  zinc,  many  peroxyds,  (as  of  iron,  &c.)  and 
Willemite,  a  silicate  of  zinc.    The  tables  are  made  up  of  similar 


In  many  cases  of  homoaomorphous  compounds  which  are  ap- 
parently dissimilar  in  composition,  a  resemblance  may  hereafter 
be  detected  when  the  true  relations  of  the  constituents  are  better 
understood. 

Hermann  has  diseased  the  varying  competition  of  Scapolite, 
Epidote,  Tourmaline,  and  other  species,  and  explains  it  by  suppos- 
ing the  mineral  to  include  two  silicates  which  are  mutually  re- 
placeable. Thus  tor  the  Scapolite  group,  these  silicates  or  "  heter- 
omerous  molecules"  are 

c,  K'Si-l-aGSi,— i,  &gi+G3i, 
Meionite=«;  Edingtonite,  which  he  refers  to  the  group,=oi-i-12 
a ;  Wemerite,  one  variety  a+5  /  another  variety  «+2p  /  a  third 
0+65,"  a  fourtii,  a+lSSy  a  fifth, =5,  This  mode  of  explaining 
the  facts  k  but  pai'tial  in  its  bearing,  and  tends  to  give  increased 
complexity  to  the  subject,  by  multiplying  points  demanding  ex- 
planation. 

Scheerer  endeavore  to  explain  the  relations  of  various  magne- 
sian  species,  hydrous  and  aimydrous,  on  the  hypothesis  that  three 
parte  or  atoms  of  water  may  replace  one  of  magnesia,  and  that 
three  of  alumina  may  replace  two  of  silica.   He  thus  reduces  Talc, 
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Steatite,  and  certain  other  magnesiaii  silicates,  to  the  hornblende 
type ;  and  another  set  of  related  species  to  the  augite  type  ;  and 
stUl  a  third  group  to  the  typo  siBl  But  the  so-called  species  refei^ 
red  to  are  for  the  most  part  nncrystallized,  and  therefore  not  well 
adapted  to  settle  questions  in  this  department. 

Others  have  met  some  of  the  difficulties  by  the  view  that  prot- 
oxyds  and  peroxyds  may  replace  one  another,  in  the  proportion 
■  of  the  oxygen  they  contain.  It  is  found  in  Epidote  and  Idocrase, 
that  while  the  protoxyds  and  peroxyds  vary  in  then'  oxygen  pro- 
portions, the  ratio  of  the  sum  of  the  two  to  the  silica  is  constant. 
Now  a  fact  that  is  thus  a  constant  one  for  a  species  is  a  fundamen- 
tal fact  of  the  prolbundest  signification ;  and  there  is  hence  the 
b^t  reason  to  accept  of  the  oxygen  ratio  between  the  oxygen 
of  ail  the  bases  (profcoxyds  and  perosyds}  and  the  silica  as  the  es- 
sential characteristic  of  the  species.  The  oxygen  ratio  of  the  pro- 
toxyds  and  peroxyds  may  still  be  in  general  a  simple  ratio,  and 
this  is  probably  ti-ue  for  the  species  mentioned,  the  two  prevalent 
ratios  being  1 :  2  and  3  :  3.* 

This  relation  may  be  expressed  in  the  formula  in  the  manner  al- 
ready explained,  (p.  189),  making  3fe  replace  S;  thus  the  general 
formula  (1),  and  two  special  formulas  (3),  (3),  of  idocrase,  are, — 
(1.)    (B',E)gi,  (a.)   aft'-HS)'®,  (3.)    {|fi=-(-|B)Bi. 

In  Tourmaline,  as  Rammelsberg  has  shown,  there  are  five  vari- 
eties, differing  widely  in  the  oxygen  ratios  of  the  protoxyds,  perox- 
yds, boracic  acid,  and  silica,  and  varying  nearly  indefinitely  for  the 
boracic  acid, — the  ratios  for  the  protoxyds,  peroxyds  and  boracic 
acid  lying  between  1:3:1  and  1  :  14 :  3.  i  et  there  is  the  con- 
stant ratio  4  :  3  between  the  oxygen  of  all  the  05yds,  including  the 
boracic  acid,  and  that  of  the  silica.  This  ratio  of  4 :  3  is  conse- 
quently the  characteristic  of  the  species.  Disregarding  this  fact, 
and  making  the  boracic  acid  replace  silica,  we  obtain  no  common 
type  of  formula  for  the  species  ;  Eammelsberg's  formulas  being 
(I.)  a'Si'-i-BBsi,   (a.)  E'Si'-J-4K§i,   (S.)  fi'Si'+flISi,   (4)  feSi-H-sSgi, 

(5.)  fi8i-|-4Hgi. 

But  recognizing  the  true  bearing  of  this  ratio,  we  are  compelled  to 
place  the  boracic  acid  with  the  bases,  and  make  it,  on  the  principle 
stated,  replace  the  other  oxyds.     The  general  formula  is  then 

(R».B,E)Sii 
in  which  It',  %  E  vary  between  1:3:1  and  1  :  14  :  S.f 

Thus  the  mode  of  making  the  oxyds  replace  one  another  in  the 
proportion  of  the  oxygen  they  contain  appears  to  exhibit  the  true 
simplicity  of  nature. 

*  Tlie  whole  ouygan  raUo  for  It,  S,  Si  in  Idooraao,  is  I  :  1  :  'i,  for  one  variety, 
and  1  :  f  ;  IKor  8 ;  a  ;  6)  for  the  other.  Adding  the  first  two  tenna,  we  liavo  1 !  1 
for  the  ratio  of  the  oxwen  of  the  bases  and  Sitioa  ia  each. 

f  See  fm-ther  undei^  Tourmijine,  vol.  ii,  p.  271. 
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The  correctne^  of  this  application  of  the  principle  alluded  to, 
is  proved  by  t)je  remarkable  laodimorpliiani  oi  Tonrmaliiie  and  Cal- 
cite,  Ji  ■.li  m  these  species  is  respectively  103°  and  105°.  Now 
Calcite  and  Barytocalcite  are  dimorphous,  and  related  carbonates. 
Moreover  Barytocalcite  and  Euelase  are  quite  nearly  related  in 
form.*  Therefore  Tourmaline  and  Euclase  are  dimorphous. 
Moreover,  since  the  accepted  formula  of  Euclase  is  (Hjsi*,  Tourma- 
line and  Euclase  have  on  the  ground  taken,  and  no  other,  analogous 
formulas. 

Another  example  illustrating  the  fact  that  &'  and  S  replace  one 
another,  is  afforded  by  Spodumene  and  Augite.  The  crystalliza- 
tion of  these  species  is  the  same,  and  the  resemblance  is  so  close, 
that  G.  Rose,  m  his  recent  classification,  places  them  together,  al- 
though this  does  not  correspond  with  the  principles  of  Im  system. 
The  augite  oxygen  ratio  for  the  protoxyds  and  silica  is  1  :  2. 
Spodumene  contains  peroxyds,  witn  the  oxygen  ratio  1  :  4  :  10. 
Adding  the  1  and  i,  we  have  1-f-i  :  10  or  1  :  2,  the  true  augite 
ratio,  and  thus  the  species  are  reduced  to  the  common  type.  The 
formulas  of  the  two  species  are  therefore 

p.i     Augite,  E'Si';  Spodumene,  (E'.BjSi",  or  Gxaotly  (Ifi'+sHjSi', 

the  oxygen  ratio  of  the  oxyds  in  Spodumene  being  1  :  4. 

Again,  this  principle  brings  together  the  homceomorphous  spe- 
cies Zircon  and  Meionite,  in  which  the  ratio  is  1  :  1 ;  so  also  Wil- 
lemite  and  Phenacite,  which,  with  the  same  ratio  1  :  1,  are  nearly 
alike  in  rhombohedral  form  and  angle ;  so  also  Danbnrite  and  Ax- 
inite,  both  of  which  are  triclinic. 

The  fact  that  the  protoxvds  and  peroxyds  are  thus  mutually  re- 
placeable is  further  shown tiy  the  crystallization  of  the  oxyds  them- 
selves. The  protoxyd  of  zinc  is  well  known  to  be  isomorphous,  in 
many  species  witli  the  protoxyd  bases ;  yet  it  crystallizes  in  hexa- 
gonal terms,  with  the  angles  of  alumina  and  other  peroxyds.  And 
nence  it  should  also  be  capable  of  replacing  peroxyds,  and  not  only 
should  this  be  true  of  protoxyd  of  zme,  hut  also  of  the  other  prot- 
oxyds by  which  zinc  is  replaceable.  The  protoxyds  may  exist  ap- 
parently in  two  states,  in  one  of  which  they  replace  protoxyds,  m 
the  other  peroxyds.  The  peroxyd  of  iron  is  also  supposed  to  crys- 
tallize in  octahedrons  in  martite,  and  if  this  be  sustained,  the  ar- 
gument is  double-headed ;  for  we  then  not  only  have  protoxyds 
with  the  hexagonal  form  of  peroxyds,  but  peroxyds  with  the  mon- 
ometric  form  of  protoxyds.  The  principle  is  sustained  again  by 
another  well-known  fact,  that  the  peroxyds  and  protoxyds  combine 
together  and  form  monometrio  species,  as  in  magnetite,  spinel, 
etcf 

*  See  papor  by  the  author.  Am.  J.  Soi.  [2],  xvii,  p,  216. 

-]■  There  are  many  eitamplea  showing  that  the  rhombohedron  of  84°  to  88°,  and  a 
mouometrie  form  are  related  oa  the  two  forms  of  a  dimorph,  and  tbnt  there  is  thus  a 
mutual  dependonee.    ArBenio,  Antimony,   Palladium,   present  both  forms,  proving 
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Many  deductions  bearing  on  the  principles  of  Chemistry  might 
"be  deduced  from  the  facte  that  have  been  presented,*  and  ]: 


citations  might  be  made  from  various  authors.  But  the  discussion 
has  proceeded  far  enough  to  exhibit  the  bearing  of  the  subject  on 
the  classification  of  minerals.  The  arrangement  which  is  explained 
beyond,  is  a  systematic  view  of  tiie  homceomorphotia  groups  of 
species  under  the  several  grand  divisions ;  and  the  parallel  groups 
in  the  same  division,  which  are  analogous  in  composition,  are  ex- 
amples of  dimorphism — or,  to  use  the  more  general  term,  of  pleo- 
morphiam. 

Oause  of  Dimoi^Msm. — The  occurrence  of  one  of  two  forms  of 
a  dimorphous  substance  rather  than  the  other,  has  been  shown  by 
Mitscherlieh,  Eose,  and  others,  to  result  in  many  instances  from 
the  different  temperatures  attending  crystallization.  "When  a  Wp'Ai 
rhombic  prism  of  sulphate  of  zinc  is  heated  to  136°  F.,  certain 
points  in  its  surface  become  opaque,  and  from  these  points 
bunches  of  crystals  shoot  forth,  in  the  interior  of  the  specimen ; 
and  in  a  short  time  the  whole  is  converted  into  an  aggregate  of 
these  crystals  divei^ng  from  several  centres  on  the  surface  of  the 
original  crystal.  Tne  small  crystals,  thus  formed  at  126°  F.,  are 
oblique  rhombic  prisms ;  and  the  same  form  may  be  obtained  by 
evaporating  a  solution,  at  this  temperature,  or  above  it.  Sulplmr 
crystallizes  from  fusion  in  oblique  rhombic  prisms,  while  the  com- 
mon form  obtained  by  evaporation  is  a  rhombic  octahedron.  Koae 
has  obtained  crystals  of  aragonite  by  evaporating  a  solution  of 
carbonate  of  luiie  to  dryness  by  means  of  a  water  bath,  and  crystals 
of  calc  spar  by  permitting  the  solution  to  evaporate  in  an  open 
vessel  at  the  ordinai-y  temperature.  The  crystals  of  aragonite 
were  minute  six-sided  prisma  and  double  six-sided  pyramids. 
They  change  to  rhombohedrons  of  calc  spar  if  left  moist ;  but  if 
wasned  and  dried  at  once,  they  remain  permanent.  By  expos- 
ing aragonite  to  a  low  temperature,  the  ciystal  falls  to  pieces,  in 
consequence  of  the  change  to  calc  spar  which  takes  place;  or 
if  the  prisms  hold  together,  they  consist,  after  the  change,  of 
an  aggregate  of  minute  particles  of  calc  spar.f  Artificial  ai'a- 
gonite  has  been  obserced  in  the  interior  of  a  c^per  boiler  iMed 
to  supply  hot  water  for  household  purposes  at  Port  Eliot,  Corn- 
wall,    Th-Q  crystals  were  minute  six-aiaed  prisms,  and  were  at- 


ifl  correlation.    Tha  oxyds  ooroe  under  this  sjateio,   tlie  peroxyds  presenting 
asnally  this  rliomboliedron,  but  sometimas  its  correiute;  the  proto}:yda  usually  the 
'  '    '         '    '  '■     s  tlie  rhomboliedral. 


0  ona  point,  tlia  close  liomiBomorplnma  relations  of  Snlplmr, 

^ ^      OB,  (Mareaaite  FeS'),  and  the  anhgdroui  sulphates,  tabl  i  3,  p. 

200;  and  oiOrpimeni  As"  S',  and  mitpwici  Fe,  (3,  As)'.    In  the  foimer  groui,  the 
sway  of  the  Sulphur  is  seen  ;  in  the  luttar,  that  of  the  Araenie.     Tlie  Bsme  domi- 
nant snlphviv  inflnenee  ieeeen  in  tlieSnlphato-oarbouates,SliHamiita  having  tha  form 
of  Dreelite,  (a  sulphate),  und  Leadhillita  the  form  nearly  of  Anglesite. 
I  Eose,  Lond.  and  Sd.  PhiL  Mag.  [8],  rii,  466, 
27 
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taclied  at  base  to  the  surface  stipporting  them.*  Breithaupt  bas 
described  a  carbonate  of  lime  from  a  greenstone  rock  near  Zwickau, 
which  consists  of  alternations  of  layers  of  aragonite  and  calc 
spar;  and  be  suggests  that  one  may  he  a  winter,  the  other  a 
Slimmer  deposit-f 

Temperature  appears  to  be  a  prominent  cause.  Yet  it  is  proba- 
ble that  the  nature  of  the  solvent,  or  the  presence  of  some  ac- 
cidental ingredient  in  the  solution,  may  have  some  effect  in 
changing  the  molecules ;  bat  in  general  the  only  effect  of  these 
canses  is  to  produce  secondary  planes.  Rose  did  not  succeed  in 
obtaining  aragonite  crystals  by  mixing  a  strontian  salt  with  the 
solution  of  lime,  and  shows  that  the  stroiitia  in  arragonite  does  not 
alone  produce  the  rhombic  form. 

The  presence  of  one  base  in  place  of  another  isomorphous  with 
it,  often  decides  the  form,  as  with  the  soda  in  albite  and  pot- 
ash in  orthoclase,  the  latter  causing  a  monoclinic  form,  the  former 
a  triclinic  in  a  compound  otherwise  identically  the  same. 


n.  CHEMICAL  exam:en"ation"  of  minerals. 

Tlie  chemical  properties  of  minerals  are  ascertained  (1)  by  the 
action  of  acids  and  other  re-agents ;  2,  by  heat,  concentrated  by 
means  of  tlie  blowpipe,  assisted  by  various  chemical  rc-agcnts;  3, 
by  chemical  analysis.  This  subject,  especially  the  last  division  of  it, 
falls  into  the  depai'tment  of  chemistry.  Only  the  more  ordinary 
chemical  and  blowpipe  tests  are  here  mentioned. 


The  simplest  use  of  acids  consists  in  the  detection  of  a  volatile 
ingredient  expelled  by  them.  A  carbonate  is  thus  distinguished. 
The  acids  ordinarily  employed  are  the  sulphuric,  muriatic,  and 
nitric,  and  they  are  commonly  diluted  with  one-half  water.  Car- 
bonate of  lime,  when  dropped  into  eitlier  of  these  acids  diluted, 
fives  off  bubbles  of  gas,  an  effect  called  effervescence.  Some  car- 
onates  require  the  addition  of  heat.  Before  making  this  trial  it 
shoidd  be  observed  that  the  mineral  is  quite  pure,  as  a  carbonate 
in  seams  or  fissures. might  give  a  fallacious  result.  Another  gas  of 
a  pungent  odor  is  obtSned  when  common  salt  is  subjected  to  the 
action  of  sulphuric  acid ;  and  another  of  acrid  chai'acter  when  cop- 
per and  some  other  metals  are  acted  on  by  nitric  acid. 

In  such  examinations  with  acids  it  is  jmportant  to  observe  the 
odor  of  the  escaping  gas — whether  very  suffocating  and  disagreea- 
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ble,  or  merely  pungent;  also,  its  color,  tad  tlie  color  of  the  solution. 
In  many  instances,  solution  is  obtained  without  effervescence ;  and 
often  a  mineral  is  but  partly  soluble,  and  the  insoluble  part  is 
thrown  down  in  the  state  of  a  powder ;  frequently,  it  may  be  in- 
soluble in  cold,  but  soluble  in  hot  acid.  The  fumes  given  off  wiU 
sometimes  redden  paper  tinged  blue  with  litmus  or  cabbage  liquor, 
owing  to  their  acid  character ;  others  will  blacken  paper  that  is 
charged  with  acetate  of  lead,  because  of  the  sulphur  they  contain. 
Others,  again,  will  discharge  the  color  of  brazilwood  in  paper,  a 
property  of  hydrofluoric  acid,  which  acid,  when  driven  off  from  a 
mineral  by  strong  sulphuric  acid,  will  also  corrode  gla^  placed 
over  it. 

Another  effect  of  the  action  of  acids  is  the  formation  of  &4eUy. 
To  accomplish  this,  the  finely  pulverized  mineral  is  thrown  into. a 
strong  acid,  and  a  gentle  heat  applied.  After  a  short  time,  as  the 
solution  cools,  it  gelatinizes;  or  m  other  cases,  partial  evaporation 
is  necessary  before  the  jelly  appeal's.  In  a  few  instances,  a  jelly 
may  be  formed  with  cold  acid.  By  heating  the  mineral,  this 
property  is  often  destroyed :  but  occasionally  it  talfes  place,  with 
equal  facility,  before  and  after  heating,  and  sometimes  not  at  all 
imtil  after  heating.  The  minerals  that  gelatinize  in  this  manner 
are  silicates ;  it  arises  from  the  separation  of  the  silica  in  a  gelatin- 
ous state. 

The  following  are  some  of  the  more  common  chemical  re-actions : 

a,  Cki/rbonates. — ^Effervesce  with  dilute  mimatie  acid,  yielding  a 
colorless  inodorous  gas,  which  gives  a  white  precipitate  when 
passed  into  lime  water.  The  fumes  slightly  redden  moist  litmus 
paper  and  Jieai  resides  the  blue  color. 

0.  Svlphaies. — ^No  effervescence  with  acids.  When  in  solution, 
they  give  with  barytic  water  a  white  precipitate  not  soluble  in 
water,  or  the  muriatic,  nitric,  or  sulphuric  acids. 

c.  Nitrates. — ^With  strong  sulphuric  acid  give  white  corrosive 
vapors  of  nitric  acid.  With  heated  muriatic  acid  yield  an  acid 
that  dissolves  gold,  becoming  at  the  same  time  yellow. 

d.  Pho^hates. — ^Well  dried  and  heated  in  a  glass  tube  with 
potassium,  give  a  phosphuret,  which  in  water  produces  phosphur- 
etted  hydrogen,  a  gas  which  inflames  on  coming  into  me  atmos- 
phere, and  has  a  garlic  odor.  The  phosphates  generally  dissolve 
unchanged  in  muriatic  and  nitric  acids.  In  siflphuric  acid  they 
are  for  the  most  part  decomposed— forming  double  salts.  "With 
nitrate  of  silver  the  soluble  phosphates,  or  neutral  nitric  solutions 
of  the  insoluble,  produce  a  characteristic  yellow  precipitate  of 
phosphate  of  silver.  When  molybdate  of  ammonia  is  added  to  a 
solution  of  any  phosphate,  and  then  muriatic  or  nitric  acid  in  ex- 
cess, a  yellow  cmor  soon  appears,  and  after  a  while  a  yellow  pre- 
cipitate is  thrown  down. 

6.  Fluofids. — If  a  pulverized  fluorid  be  subjected  to  the  action  ot 
strong  sulphuric  acid,  in  a  platinum  crucible,  and  heat  be  applied, 
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fumes  will  be  given  off  ■whieh  will  corrode  a  plate  of  glass  placed 
over  tlie  eraciole. 

/.  GMorids.—ln  solution  afford  with  nitrate  or  silver  a  white 
cardy  precipitate,  which  darkens  and  becomes  violet  on  exposure, 
is  not  soluble  in  water,  hardly  ao  in  acids,  and  wholly  in  ammonia. 
Any  chlorid  heated  in  sulphuric  acid  yields  muriatic  acid,  which 
acts  as  jnst  stated  with  nitrate  of  silver ;  or  heated  with  oxyd  of 
manganese,  affords  chlorine. 

ff.  iSilioates. — Fuse  in  a  silver  crucible  with  three  or  four  times 
their  weight  of  caustic  potassa  or  soda,  yielding  a  silicate  soluble 
in  water,  which  gives  with  an  acid  a  precipitate  (silica)  that  dries 
to  a  white,  insoluble  powder,  harsh  to  the  touch.  Many  silicates 
gelatinize  with  acids,  as  already  stated.  They  dissolve  with  effer- 
vescence in  strong  iluohydric  acid. 

h.  Soraies. — It  a  borate  in  powder  is  heated  with  sulphuric  acid, 
and .  alcohol  is  then  added,  the  flame  will  have  a  green  color, 
especially  on  the  edges. 

i.  Salts  of  JJime. — In  solution,  even  if  dilute,  give  with  oxalic 
acid  or  oxalate  of  ammonia  a  white  precipitate  insoluble  in  water 
or  acetic  acid,  but  very  soluble  in  either  of  the  stronger  acids. 

Je.  Compounds  of  Iron. 


>r  Boda,  \      and  then  yellow  on  exposure,  f 

Preoipltate  with  ferrooy- J  white,  becoming   blue  on   e^"  l  p^g^iac  blue 

anid  of  potassium,        \      posui'e.  ) 

Precipitate  with  QUtgftllai  none;  but  becoming  bluish  blofik  (  ^       ^^^^^  y^^^_ 

I.  Compoxmds  of  Mangcmese. — The  oxyds  heated  with  muriatic 
acid  give  chlorine.  Heated  with  potash  or  its  nitrate,  the  salts 
give  manganate  of  potassa,  which  aflbrds  a  gi'een  color  with  water, 
and  a  rose  tint  with  dilute  acids  that  is  destroyed  hy  sulphurous 
acid  or  organic  matters. 

wi.  Convpounds  of  C&mer. — Mostly  soluble  in  nitric  acid.  Me- 
tallic iron  in  the  solution  become  coated  with  metallic  copper ; 
potash  or  soda  produces  a  blue  precipitate,  which  becomes  black 
on  boiling ;  ammonia  a  green,  which  is  soluble  in  an  exee^  of  am- 
monia and  becomes  fine  blue. 

n.  Com/pounds  <f  Zmc. — ^The  sulphate  gives  a  white  precipitate 
with  potash,  soluble  in  an  exc^s  ot  this  re-agent ;  no  precipitate 
with  sulphuretted  hydrogen.  Acetate  of  zinc  affords  an  abrnidant 
white  precipitate  with  sulphnretted  hydrogen. 

0.  Compounds  of  Lead. — Dissolved  in  nitric  acid,  give  with 
sulphnretted  hydrogen  a  black  precipitate,  insoluble  m  excess; 
with  iodid  of  potassium,  or  chromate  of  potash,  a  yellow  pre- 
cipitate. The  acetate  yields  with  metallic  zinc,  metallic  lead  in 
shining  plates  or  scales.  With  a  slip  of  zinc  neutral  solutions  of 
lead  precipitate  metallic  lead. 
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■p.  Oompounds  of  Tin. — Dissolved  in  mmiatic  acid,  form  a 
chtorid,  which  with  chlorid  of  gold  give  a  purple  color,  or  if  strong, 
a  brown  precipitate. 

q.  Ooinpmi/ads  of  Mercwry. — ^The  protosalts  in  solution  give 
with  potash  a  black  precipitate  insoluble  in  excess ;  with  sulphu- 
retted hydrogen  a  black  insoluble  precipitate ;  with  metallic  cop- 
per, they  yield  metallic  mei'cury,  which  is  dissipated  by  heat. 
With  muriatic  acid  afford  a  white  precipitate  or  calomel. 

r.  Gompaunds  of  SU-Gffr. — Dissolved  in  nitric  acid,  a  chlorid  or 
muriatic  acid  throws  down  a  dense,  white,  curdy  chlorid  of  silver, 
which  blackens  on  exposure,  and  is  soluble  in  ammonia.  With 
metallic  copper  it  affords  metallic  silver, 

s.  Gold. — Dissolves  in  nitromuriatic  acid,  (aqua  regia),  but  not 
in  either  of  the  acids  unmixed.  The  solution  gives,  with  proto- 
ehlorid  of  tin,  a  purple  precipitate,  and  with  protosulphate  of  iron, 
metallic  gold. 

t.  Plahnmn. — Dissolves  in  nitromuriatic  acid,  and  not  in  either 
of  the  acids  unmixed ;  the  solution  gives  wltli  muriate  of  ammonia 
a  yellow  precipitate,  which  heated  in  a  platinum  crucible  gives 
metallic  platinum  in  powder. 


II.    ACTION  WITH  THE  BLOWPIPE. 


The  first  of  the  following  figures  represents  the  simplest  kind  of 
blowpipe.  It  is  merely  a  bent,  tapering  tube  of  brass,  from  seven 
to  ten  inches  long,  with  a  minute  aperture  at  its  smaller  end.  It 
la  used  to  concentrate  to  a  point  the  flame  of  a  lamp  or  candle ; 
and  this  is  done  by  blowing  through  it  while  the  smaller  end  is 
just  within  the  ilame. 

After  blowing  awhile,  the  moisture  of  the  breatii  often  condenses 
in  the  tube  ;  and  to  receive  this  moisture,  and  prevent  its  p 
out  at  the  beak,  the  chamber  at  o  (see 
f.  258,  259)  is  usually  added.  The  an- 
chamber  in  f.  259  is  a  cylinder,  into 
which  the  tube  oho  is  screwed  at  e,  and 
the  smaller  piece,  def,  at  d.  The  point 
ef  screws  off,  and  is  made  of  platinum 
in  order  that  it  may  be  cleaned  when 
necessary,  by  immersion  in  an  acid. 

When  the  blowpipe  is  made  of  brass, 
it  is  usual  to  have  an  ivory  mouthpiece, 
m  it  is  more  agreeable  in  the  mouth. 
Silver  is  the  best  material ;  and  the 
point,  at  all  events,  should  be  of  pla- 
tinum. WoUaston  contrived  a  conven- 
ient pocket  instrument  on  the  plan  of 
a  common  pencil  case.  The  instru- 
i  in  f.  259  has  a  screw 
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at  1>.  On  unscrewing  it,  the  part  ie  may  be  inserted  at  a  into  the 
part  ah,  and  the  two  screwed  together  again.  In  this  way  it  is  as 
portable  as  "Wollaston'e,  and  has  the  advantage  of  being  more 
easily  made  tight  with  the  screw,  and  is  less  liable  to  get  out  of 
order. 

Operations  with  the  blowpipe  often  require  an  nnintermitted 
heat  for  a  considerable  length  of  time,  and  always  longer  than  a 
single  breath  of  the  operator.  It  is  therefore  requisite  that  breath- 
ing and  blowing  should  go  on  together.  This  may  be  difficult  at 
first,  but  the  necessary  skill  or  tact  is  soon  acquired.  Let  the 
learner  attempt  first  to  breathe  through  his  nostrils  with  his  cheeks 
inflated  and  moutli  clceed.  This  accomplished,  if  the  blowpipe  is 
now  put  to  the  mouth,  he  will  find  no  difdculty  in  continmng  his 
respirations  while  the  muscles  of  the  inflated  cheeks  are  throwing 
their  contained  air  through  the  blowpipe.  When  the  air  is  nearly 
exhausted,  the  mouth  may  again  be  filled  thi-ough  the  nose  with- 
out intermitting  the  process  of  blowing.  The  chamber  at  o  has 
been  recently  made  of  iudia  rubber,  wim  valves,  which  does  away 
with  all  the  difficulty. 

The  blowpipe  flame  consists  of  two  cones;  an  inner  of  a  blue 
color,  and  an  outer,  yellow.  The  heat  is  most  intense  just  be- 
yond the  extremity  of  the  blue  flame.  The  inner  flame  is  called 
the  red/uction  flame,  and  the  outer  the  oxydaUon  flame.  A  mineral 
reduced  to  the  metallic  state  by  the  imier,  may  often  be  oxydized, 
or  combined  with  oxygen,  in  the  owter  flame,  where  it  is  in  con- 
tact with  the  atmosphere.  For  oxydation,  the  beak  of  the  blow- 
pipe should  have  a  large  aperture,  and  the  wick  of  the  lamp 
should  also  be  large :  the  heat  may  he  that  of  incipient  redness. 

The  best  flame  is  tliat  of  a  lamp  witli  a  large  wick,  fed  by  olive 
oil,  A  common  candle  witii  a  large  wick  will  answer  for  most  of 
the  purposes  of  tlie  mineralogist,  and  is  most  conveniently  carried 
about.  When  used,  the  wick  should  be  bent  in  the  direction  of 
the  flame. 

To  support  the  mineral  in  the  flame,  either  charcoal  or  platinum 
forceps  or  wire  may  be  used.  The  charcoal  should  be  well  burnt 
but  firm ;  that  from  pine  wood  is  the  best,  as  it  bums  with  least 
ashes.  The  reaction  of  the  carbon  of  the  coal  aids  in  reducing  or 
decomposing  many  mineral  species. 

A  convenient  kind  of  forceps  is  represented  in  the  annexed 
figure. 


It  is  made  of  steel,  with  platinnm  points,  ah,  and  pins  3,tp,p,  for 
opening  the  forceps.  The  mineral  kyanite,  and  also  mica,  are 
sometimes  used  for  a  support  when  more  convenient  means  ai'e 
not  at  hand. 


>y  Google 


BLO^VTIPE  EXAMINATION   OF  MIHEEALS.  315 


To  test  the  preBenee  of  water  or  a  volatile  ingredient,  tlie  min- 
eral may  be  supported  near  one  end  of  a  test  tute,  which  may  be 
three  or  four  inches  long,  and  the  bore  little  larger  than  a  quill. 
The  flame  is  concentrated  on  the  exterior  of  the  tube  beneath  the 
assay,  and  the  volatilized  substance  usually  condenses  in  the  upper 
part  of  the  tube.  By  inaerting  into  the  upper  end  of  the  tube  a 
strip  of  litmus  or  other  test  paper,  it  is  ascertained  whether  the 
fumes  are  acid  or  not,  the  color  of  the  paper,  if  so,  changing  to 
red. 

The  specimen  to  be  subjected  to  the  flame  of  the  blowpipe 
should  be  a  very  small  thin  fragment,  especially  when  the  mineral 
is  not  verj-  fusible ;  for  fusion  is  often  thos  obtainedj  when  impos- 
sible with  a  fragment  without  thin  edges.  A  fragment  as  large 
as  a  pea  might  afford  a  score  of  pieces,  large  enough  for  a  blow- 
pipe trial. 

Many  minerals  remain  unaltered  before  the  blowpipe,  unless 
some  substance  be  added  to  aid  in  the  fusion  or  reduction.  These 
substances  are  called  jhixes.  Those  in  common  use  are  Soroic,  oar- 
honate  of  soda,  and  salt  of  phosph/yms  or  tmcroeosmie  sal£.*  Care 
should  be  taken  to  obtain  the  nuxes  pure,  and  for  this  purpose  it 
is  well  to  dissolve  and  recrystallize  the  borax ;  and  the  soda  should 
be  tested  for  sulphuric  acid,  as  any  adulteration  with  this  acid  will 
^ve  the  glass  obtained  with  silica,  a  brown  or  reddish  color. 
These  fluxes  should  be  powdered  and  added  to  the  mineral,  and 
the  whole  assay  should  not  exceed  tlie  size  of  a  small  pea.  One 
fonrth  this  size  is  better  than  larger.  The  soda  should  be  added 
in  small  successive  doses ;  this  flux  is  often  absorbed  by  the  char- 
coal, but  generally  reappears  when  the  heat  is  sufficiently  raised. 

Besides  the  fluxes  mentioned,  other  tests  are  sometimes  used,  of 
which  the  following  are  the  most  important. 

a.  JViirate^ Gobalt  ra  ao\v.tioJi,  for  distinguishing  alumina  and 
magnesia.  This  solution  should  be  pure,  free  from  alkali  and 
slightly  concentrated.  Berzelius  recommends  having  a  bit  of  plat- 
inum wire  in  the  cork  stopper,  in  order  to  take  out  a  drop  upon  it 
when  required  for  use. 

h.  BoradG  add  and  iron  wire,  used  in  testing  for  phosphoric 
acid. 

c.  Tinfoily  for  usi^  with  certain  peroxyds  of  metals  to  reduce 
them  to  protoxyds.  Tne  assay,  previously  heated  in  the  reducing 
flame,  should  be  touched  witii  the  end  of  the  tin-foil ;  a  very  mi- 
nute quantity  of  a  metallic  oxyd  is  often  thus  detected, 

d.  Gypsvm,  3Xi.A  fiuor,  used  as  tests  of  one  another.  When  two 
parte  of  the  former  rendered  anhydrous  by  heating,  and  one  of  the 

*  This  salt,  aptosphate  of  aoda  and  ammonia,  maybe  made  by  dissolving  siiteen 
parts  of  aal-aminonian  in  a.  email  quantity  of  boiling  water,  and  afteiwards  adding 
100  parts  of  oryatollized  phoapbata  of  Boda,  boiling  gently  the  whole,  and  then 
setting  it  away  to  onol.  't\i&  salt  of  phosplutrui  h  deposited  in  small  urjatala.  If 
the  heat  be  too  great  during  ebullition,  dlaeomposition  takes  plaee. 
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latter,  ai-e  mingled  and  heated,  they  fuse  to  a  clear  glass,  which  is 
a  milk-white  enamel  on  cooling.  The  globule  from  fluor  and 
heavy  spar  is  tranaparent  -when  cold ;  and  that  with  sulphate  of 
sti'ontian  is  more  or  less  frothy. 

c.  Saltpetre  is  employed  In  discovering  manganese,  bringing  out 
the  characteristic  amethystine  color  when  the  quantity  of  this  raet^ 
al  is  too  small  to  color  glass  -without  this  reagent.  The  heated 
globule  is  touched  with  the  point  of  a  crystal,  just  at  the  moment 
of  suspending  the  blast.  The  melted  mass  swells,  foams,  and 
either  becomes  immediately  colored,  or  is  so  soon,  upon  cooling. 

f.  Anhydrous  listilphate  of  potash,  used  for  detecting  lithia. 
It  is  kept  in  a  coarse  powder  in  a  phial  well  secured  from  mo^t- 
nre. 

g.  Oxalate  of  nickel,  or  nitrate  of  nickel,  used  to  detect  potash. 
The  nickel  must  be  quite  free  from  cobalt ;  it  may  be  tested  by 
treating  it  with  borax,  with  which  it  should  give  a  brown,  not  a 
blue  bead. 

/*.  Wii/roprussid  of  sodiwn,*  for  detecting  sulphur. 

The  effects  of  the  blowpipe  are  various.  Some  minerals  are 
volatilized  wholly  or  in  part,  others  fuse  at  a  low  temperature ; 
while  others  melt  only  on  the  edges,  (then  called  mlfuaihle),  or 
are  wholly  infusible.  Eohell  has  proposed  the  following  scale  for 
denoting  m  figures  the  degree  of  fusibility  :  1.  Gray  a/nttmony. 
— 2.  WaifFolAta. — 3.  Cinnamon  Stone,  (var.  of  garnet). — 4.  Black 
Sffmhlende. — 5.  Feldspar. — 6.  Chondrodite.  The  fusibility,  when 
equal  to  that  of  natrolite,  is  designated  by  3  ;  or  if  like  hornblende, 
by  4,  and  so  on. 

The  'fluxes  are  also  often  reqitired  in  obtaining  the  pure  motale 
from  the  metallic  ores. 

The  following  are  some  of  the  reactions  with  the  fluxes : 

1.  SHica,  Smoates. — Silica  dissolves  with  effervescence  in  soda. 
The  silicates  are  decomposed  by  salt  of  phosphorus,  and  the  silica 
is  set  free,  often  remaining  as  a  sihca  skeleton  in  the  globule.  Co- 
l/mnhic  aoid,  on  the  contrary,  fonm  a  clear  glass  with  salt  of  phos- 
phorus. 

3.  Potassa,  Soda,  Lithia. — Soda  gives  an  intensely  yellow  color 
to  the  flame,  even  when  in  combination  :  yet  this  color  may  be 
otherwise  produced.  Potash  salts  often  mvea  violet  tinge,  and  a 
lithia  salt  a  red  color  to  the  flame ;  but  the  presence  of  soda  vi- 

•  It  is  readily  obtained  by  treating  two  parts  of  tho  powdered  forroeyanid  of  aodi- 
oin  with  five  parts  of  common  nitrio  acid  previoiialy  dilated  with  ita  own  Tolvime  of 
water.  Tlie  solution  when  the  escape  of  gRS  lioB  ecneed,  is  heated  in  a  water  bath, 
until  a  Bait  of  the  protoxyd  of  iron  givea  a  elate  colored  (and  no  loneer  a  bine)  pre- 
oipitate.  It  is  then  cooled,  when  a  precipitate  forms;  theliqnid  is  next  filtered 
and  neutralized  with  carbonate  of  eoda,  when  a  green  or  brown  precipitate  goes 
down  leaving  it  ruby  colored ;  this  liquid  is  poured  off  and  evaporated,  a  crystal- 
lization takes  place  of  nitrate  of  potash  and  eoda,  togethei'  with  the  new  salt,  the 
last  in  crystals  of  a  splendid  ruby-red  color. 
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tiatesthe  teat  by  communicating  its  own  color.  A  glass  of  liorax 
containing  potash  tecomes  blue  when  a  little  oxalate  of  nickel  is 
carefully  added,  and  one  of  soda,  brown ;  and  this  holds  good  for 
the  potash  salt,  although  soda  be  present.  A  lithia  salt  fused  on 
platinum  foil,  if  soda  be  present,  produces  a  yellow  stain ;  but  this 
stain  is  produced  also  by  other  reagents.  If  a  lithia  mineral  be 
mixed  with  one  part  of  nuor  finely  pnlverized,  and  one  and  a  half 
parts  of  bisulphate  of  potash,  the  flame  is  red  ;  if  no  lithia  is  pre- 
sent, it  is  faint  violet, 

3.  Um>e. — Lime  and  lime  salts  give  a  brilliant  white  light. 
They  sometime  tinge  the  flame  reddish,  but  more  faint  than  car- 
bonate of  strontia. 

4.  MagTiesia. — Magnesia  and  many  magnesian  silicates  afford 
a  clear  rose-red  color  with  cobalt  solution,  after  a  long  heat,  A 
fragment  after  heating,  should  he  moistened  with  the  solution,  and 
then  heated  again ;  Sie  color  deepens  on  cooling.  Magnesia  is 
not  acted  on  by  soda. 

5.  Aliiminu.—Ji  a  fragment  of  alumina,  or  if  an  aluminous  sili- 
cate, after  heating  to  redii€«8,  be  moistened  'bf  cobalt  solution  and 
again  heated,  but  not  to  fusion,  it  assumes  a  fine  blue  color.  The 
harder  species  should  be  finely  pulverized.  The  test  is  sure  except 
when  oxyds  of  certain  metale  are  present ;  and  also  when  saltpeter 
is  present,  since  it  gives  a  blue  color  with  silica  and  zirconia,  and 
in  some  other  cases. 

6.  Arsemc  and  Arsenical  Compounds. — Give  off  usually  araeni- 
cal  fumes  having  an  alliaceous  odor  when  heated  on  charcoal  or 
with  soda.  With  many  of  the  compounds  heated  in  a  tube,  white 
arsenic  or  orpiment  is  condensed ;  and  with  charcoal  metallic 
arsenic  is  obtained  on  the  tube  in  crystals. 

7.  Sdenmm  and  Selenm»rets.-~Grfe  a  horse-radish  odor  in  the 
outer  flame  on  charcoal ;  yield  in  a  tube  a  sublimate  in  the  form 
of  a  dark  red  powder. 

8.  Sul^hu/rets. — A  glass  made  of  soda  and  silica  becomes  red  or 
orange  yellow  when  sulphur  is  present.  Heated  on  charcoal  with 
soda  and  then  adding  a  drop  of  water,  the  sulphurets  yield  sul- 
phuretted hydrogen,  which  blackens  silver  foU  or  test  paper  con- 
taining acetate  of  lead.  Heated  in  a  glass  tube  closed  below, 
with  btmua  paper  above,  they  redden  the  paper  and  yield  often  a 
sulphureous  odor. 

A  more  delicate  test  for  sulphur  is  the  nitroprussid  of  sodium, 
as  published  by  Prof.  J.  W.  Bailey.  Heal  .by  blowpipe  any  sul- 
phuret  or  sulphate  (or  anything  containing  sulphur)  upon  char- 
coal with  carbonate  of  soda,  put  the  fused  mass  into  a  watch  gla^ 
with  a  drop  of  water,  and  add  a  particle  not  larger  than  a  pin's 
head  of  the  nitroprussid  of  soda ;  there  will  be  a  magnificent 
purple  at  once.  If  this  test  for  sulphur  is  tried  upon  parings  of 
nails,  hair,  albumen,  &c.,  the  carbonate  of  soda  should  be  mixed 
with  a  little  starch,  which  appears  to  prevent  the  loss  of  any  of: 
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tlie  sulphur  by  oxydafcion.  On  winding  up  a  piece  of  hair  four 
inches  long  by  coiung  it  around  one  point  of  a  platinum  support, 
moistening  it  and  dipping  it  into  the  mixture  of  carbonate  of  soda 
with  starch,  and  then  heating  by  the  blowpipe,  the  fused  mass  will 
give  with  the  niti'opru^id  an  unmistakable  action  indicative  of 
sulphur.  By  careful  management  pei'fectly  satisfactoiy  r^ults 
may  be  obtained  fi-om  a  piece  of  hair  less  than  an  inch  long, 

9.  Tellurmm  and  Telhi/rets. — Give  fumee  but  no  odor.  Heated 
on  charcoal,  the  oxyd  covers  the  charcoal  with  a  brownish  yellow 
coating,  and  the  inner  flame  directed  upon  this  coating  is  tinged 
bright  green.  In  a  tube  the  fumes  rise  and  coat  the  gl^s,  and 
when  heated  the  coating  melts  into  drops,  which  are  but  slowly 
driven  off  by  the  continued  heat. 

10.  Ghromiwm. — Oxyd  of  chromium  with  borax  gives  an  emer- 
ald gi-een  color ;  but  on  platinum  wire  in  the  outer  name  the  color 
nearly  disappears.  Chromic  iron  gives  the  same  color,  and  it  is 
brightened  on  the  addition  of  tin-foil. 

11.  Antimony. — The  ores  of  antimony  afford  ftmies  usually 
white  on  charcoal.  Which  are  inodorous.  The  oxyds  form  with  soda 
on  the  platinum  wire,  a  clear  colorless  bead,  which  becomes  white 
on  coolmg ;  on  charcoal  they  are  reduced.  In  an  open  tube,  anti- 
mony gives  white  fumes,  which  coat  the  glass,  and  vaporize  easily 
oa  a  new  application  of  the  heat,  without  fusion  to  globules. 

12.  5ifl7«/MiA.— Fuses  and  gives  off  inodorous  fumes.  On  char- 
coal it  becomes  surrounded  with  a  dark  brown  oxyd,  which  is  pale 
yellow  on  cooling ;  the  flame  directed  on  the  coating  is  not  tinged  ; 
ultimately  the  metal  is  wholly  vaporized. 

13.  2'iiiiwiwn.— Titanic  acid  with  borax  yields  a  colorless  glass, 
which  becomes  milk-white  on  flaming,  if  not  without.  In  the 
inner  flame  the  glass  with  little  of  the  assay  is  first  yellow  and 
afterwai"ds  amethystine  and  transpai'ent.  With  more  assay  on 
charcoal  in  the  inner  flame  becomes  dark  bine  or  nea^  black  on 
cooling ;  but  it  is  pale  blue  afterwards  on  flaming,  with  salt  of 
ph<ffiphorns,  it  forms  in  the  outer  flame  a  clear  colorless  glass  ;  in 
the  inner  flame,  a  red  or  violet-blue  glass,  when  cold,  especially  if 
tin  be  added.  When  iron  is  present  the  color  after  heating  in  the 
iimer  flame  is  deep  red  on  cooling.  Siliceous  titanic  minerals,  as 
sphene,  do  not  give  the  reaction  with  boras,  except  after  long  heat- 
ing in  the  inner  flame  with  salt  of  phosphorus,  and  it  is  apparent 
only  on  cooling. 

14.  Tw.— Oxyd  of  tin  is  slowly  dissolved  by  borax  to  a  trans- 
parent glass,  which  is  transparent  on  cooling.  With  soda  or 
cyanid  of  potassium  on  charcoal  it  is  easily  reduced ;  and  if  borax 
also  be  added,  a  very  minute  quantity  of  tin  may  be  detected 
when  present  in  other  minerals. 

15.  Oerimn. — Oxyd  of  cerium  affords  with  borax  and  salt  of 
phtraphorus,  a  fine  red  or  dark  yellow  glass  in  the  outer  flame, 
whicli  becomes  white  on  flaming.  .  The  protoxyd   change  to 
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peroxyd,  and  the  latter  is  not  clianged  in  the  inner  flame.  In  tlie 
componnds  with  silica,  cerimn  is  not  distinguiehable  from  iron  hy 
the  blowpipe. 

16.  Lmd. — Minium  is  hiack  while  hot,  hut  at  a  low  red  heat 
changes  to  a  jellow  oxyd.  The  ores  of  lead  on  charcoal,  with  or 
without  soda,  are  reduced ;  unlike  tin,  they  often  give  a  coating  of 
oxyd  on  the  charcoal,  when  heated  in  the  outer  flame, 

17.  Zvno. — Oxyd  of  zinc  with  horax  gives  a  clear  glass,  whieli, 
is  milk-white  on  flaming ;  or  with  more  assay,  is  enamel-white  on 
cooling.  In  the  inner  name  on  charcoal,  fumes  are  given  off,  and 
a  white  coating  snrroTinds  the  assay.  With  soda  on  charcoal,  the 
ores,  even  when  containing  little  zinc,  afford  the  pecnliar  bluish 
flame  of  burning  zinc,,  and  the  oxyd  is  deposited  on  the.  coal. 
With  cobalt  solution,  a  green  color,  while  tin  gives  a  bluish  green. 

18.  Oadimwm. — Oxyd  of  cadmium,  even  when  in  small  propor- 
tions in  other  minerals,  when  heated  on  charcoal  depcraita  a  red- 
dish brown  powder ;  it  forma  from  eadmiferoua  blende  before  the 
zinc  begins  to  incrust  the  charcoal. 

19.  Vopper, — Oxyd  of  copper  gives  a  fine  green  glass  with  bo- 
rax, which  becomes  cinnabar-red  on  cooling.  The  ores  are  re- 
duced on  charcoal  with  soda,  and  a  malleable  copper-colored 
globule  obtained ;  when  the  copper  is  combined  with  oxyds  that 
are  reduced  together  with  it,  boras  and  tin  should  be  used.  If 
iron  be  present,  the  copper  and  iron  are  obtained  aeparately. 

20.  M<mgan0S6. — Oxyd  of  manganese  gives  with  borax  in  the 
onter  flame  an  amethystine  globule,  (very  deep,  with  much  manga- 
nese'), which  becomes  colorless  in  the  inner  flame.  With  soda  on 
platinum  the  oxyd  gives  a  green  color  which  is  bluish  green  on 
cooling.  When  other  metals  are  present,  soda  should  be  added, 
and  then  the  bluisli  green  color  is  obtained,  even  with  less  than 
one  per  cent,  of  manganese. 

21.  Iron. — With  borax  in  the  outer  flame,  oxyd  of  iron  gives  a 
dart  red  glass,  which  becomes  yellowish  or  colorle^  on  cooling, 
In  the  inner  flame  it  affords  a  bottle  green  color,  or  a  bluish  green 

.  in  a  more  perfect  reduction.  With  tin  the  green  color  is  hastened- 
The  peroxyd  becomes  magnetic  when  heated  in  the  inner  flame. 

32.  Odbtdt. — Oxyd  of  cobalt  gives  a  clear  blue  head  with  borax, 
which  does  not  become  opaque  on  flaming.  As  in  other  metallic 
species,  the  sulphurets  ahould  be  roasted  before  testing  for  the 
cobalt, 

23.  Widkd. — Oxyd  of  nickel  forms  a  dark  yellow  or  reddish 
glass  with  borax,  which  is  nearly  colorless  on  cooling;  but  with 
more  of  the  oxyd,  the  glass  is  dark  brown,  while  hot,  and  becomes 
red  on  cooling ;  and  with  saltpetre  in  the  outer  flame  the  color  is 
changed  to  a  olue  or  deep  purple,  distinguishing  it  from  oxyd  of 
iron. 

Sifeer.— The  ores  on  charcoal^ith,  if  not  without,  a  flux,  are 
reduced  to  the  metallic  state.    But  when  other  metala  are  pres- 
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ent,  lead  is  to  be  mixed  with  the  assay,  with  the  borax,  and  thus 
an  alloy  of  lead  and  silver  formed,  from  which  the  silver  may  be 
obtained  by  cnpellation, 

25.  Ohlorids. — A  dull  green  peai-l,  made  by  dissolving  a  little 
oxyd  of  copper  in  salt  of  phosphorus,  becomes  surrounded  by  a 
fine  blue  or  purple  flame  if  a  chlorid  be  added,  which  continues 
till  the  chlorine  is  expelled. 

M.  Fhwrids. — ^When  fluorids  are  heated  with  salt  of  phospho- 
ma  previously  melted  in  an  open  glass  tube,  the  glass  is  coroaed, 
and  Brazil  paper,  placed  within  the  tube,  is  turned  yellow.  The 
salt  of  phosphorus  for  this  experiment  should  be  free  from  aU. 
ohlorids.  If  the  flaoime  is  present  only  m  small  quantity  tlie  assay 
may  be  heated  in  the  same  way  without  the  salt  of  phosphorus. 

27.  SvJ/phaies.-—'Lik.e  the  stilphuiet'-,  in  then  leaction  with  a 
glass  of  borax  and  sihca 

28.  N'ii/raies. — Deflagtate  on  huinmg  coils,  and  also  give  off 
a  red  gaa  when  heated  m  a  matrass  with  a  diop  of  sulphuric 
acid. 

29.  Pho^hates. — If  a  phosphate  be  fubed  with  boracie  acid, 
and  the  extremity  ot  a  small  iron  wue  be  mseited  mto  the  melted 
globule,  and  the  whole  be  heated  m  the  reduction  flame,  the 
globule  formed  at  the  extremity  of  the  wire  wUl  prove  to  bo  more 
or  less  brittle,  when  struck  with  a  hammer  on  an  anvU.  As  the 
bead  cools,  a  flash  of  light  is  usually  seen.  Before  this  trial  it 
should  be  ascertained  that  no  sulphuric  or  arsenic  acid  is  present, 
which  also  may  form  a  globule  with  the  iron ;  nor  any  metalUc 
oxyd  reducible  by  the  iron. 

30.  Borates. — When  a  borate  is  melted  with  three  parts  of  the 
flux  called  Turner's  reagent,  (a  mixture  of  two  parts  of  fluor  spar 
and  one  of  bisulphate  of  potash),  the  flame  at  the  instant  of  fusion 
is  brightly  tinged  with  green.  This  trial  should  be  made  in  a 
dark  place. 

For  a  more  complete  account  of  the  blowpipe  and  of  its  use  in 
chemical  analysis,  I  would  refer  to  the  Treatise  by  Berzelius 
(Whitney's  translation)  and  also  that  of  Plattner, 

In  addition  to  the  instruments  already  described,  the  following 
are  important:  1.  A.  snudl  hamvmer,  with  a  slightly  rounded 
face  and  a  transverse  sharp  edge  at  the  other  extremity.  2.  An 
amsil,  or  piece  of  steel  3  inches  long,  1  broad,  and  j^  thick — to  bo 
used  for  pulverizing  minerals,  for  which  purpose  the  specimen 
should  be  first  wrapped  in  a  piece  of  paper.  3.  Plcufm/u/rrbfoU,  for 
enveloping  minerals  that  decrepitate.  4.  Fi/iie  Plaimwn  lovre, 
bent  at  one  end  into  a  circle  one  or  two  lines  in  diameter;  it  very 
conveniently  holds  the  assay  in  fusion.  5.  Cuttmg  pU&rs,  for 
separating  small  fi-agments  of  a  mineral  for  assav. 

Oupdlation. — Cnpellation  is  a  proems  by  which  one  metal  in 
an  alloy  is  oxydized  and  absorbed  by  a  porous  material,  and  the 
«ther  left  pure.    It  is  used  for  separating  silver  and  gold  from 


>y  Google 


BLOWPIPE  EXAMINATION   OF  MINEKAL8.  221 

lead.  It  is  performed  before  the  blowpipe  by  making  a  small 
rounded  cavity  in  charcoal,  about  as  deep  as  broad,  (say  i  inch), 
putting  in  fine  bone  ashes  a  little  moistened,  and  made  smooth  by 
pressure,  and  upon  this,  after  drying  slowly,  the  assay ;  theii  heat- 
ing in  the  oater  flame.  When  the  alloy  of  silver  and  lead  is  thus 
treated,  the  lead  becomes  an  osyd  and  is  absorbed  by  the  bone 
ashes,  and  the  silver,  thoijgh  extremely  minute  in  quantity,  re- 
mains as  a  brilliant  globule  in  the  cavity,* 

The  ordinary  process  of  cupellation  is  as  follows:  The  assay 
is  heated  in  a  small  ciip  (called  a  cupel)  made  of  bone  ashes,  (or 
in  a  cavity  containing  bone  ashes),  wMh  the  atmosphere  has  free 
access,  'fhe  heated  metal  is  oxydated  by  the  air  passing  over  it, 
and  the  oxyd  formed  ainla  into  the  porous  cup,  leaving  the  pre- 
cious metal  behind.  In  order  to  fuse  the  alloy  and  still  have  the 
atmosphere  circalating  over  it,  the  cupel  is  placed  in  a  small  oven- 
shaped  vessel,  cfJled  a  muffle,  (f.  261) ;  it  is  of  infusible  stone- 
ware, and  has  a  number  of  oblong  holes  „^, 

through  which  to  admit  the  flame  from       -njj. -  x. 

the  fire,  and  give  exit  to  the  atmosphere  jMKV^'V^N^'VVN^ 
which  passes  into  it.     The  muf&e  is  insert-  ~~ 

ed  in  a  hole  fitting  it  in  the  side  of  a  verti- 
cal furnace,  with  me  open  mouth  outward 
and  even  nearly  with  the  exterior  surface  of  the  furnace.  The 
fire  is  made  within  the  furnace,  below,  around,  and  above ;  and 
after  heating  up,  the  cupel  is  put  in  the  muffle  with  tlie  assay  in 
its  shallow  cup-^aped  cavity.  It  thus  has  the  heat  of  the  furnace 
to  fuse  the  assay,  and  the  air  at  the  same  time  is  drawn  in  over 
it  through  the  large  opening  of  the  muffle.  The  oxygen  of  the 
atmosphere  unites  with  the  lead  of  the  assay,  and  produces  an 
oxyd,  which  oxyd  sinlis  into  the  cupel,  leaving  the  silver  or  gold 
behind.  The  completion  of  the  process  is  at  once  known  by  the 
change  of  the  assay  suddenly  to  a  bright  shining  globule. 

In  the  cupellation  of  gold  containing  copper,  lead  is  melted 
with  the  assay.  The  lead  on  being  fused  in  a  draft  of  air  oxydi- 
zes,  and  also  promotes  the  oxydation  of  the  copper,  and  both 
oxyds  disappearin  the  pores  of  the  cupel,  leaving  the  gold  behind, 
and  the  silver  alloyed  witli  it.  In  this  process  the  gold  is  melted 
with  three  times  ite  weight  of  silver,  (a  gitartaMon,  as  it  is  termed, 
the  gold  being  one  part  out  of  the  four  of  the  alloy),  in  order  by 
diffusion  to  effect  a  more  complete  removal  of  the  silver  as  well  as 
the  contained  copper.  The  cupel  is  placed  in  the  heated  furnace, 
and  the  gold,  silver,  and  lead  on  the  cupel ;  the  heat  is  sustsuned 
until  the  surface  of  the  meta!  is  q^uiet  and  bright,  when  the  cupel- 
lation is  finished ;  the  metal  then  is  slowly  cooled  and  removed. 

*  A  table  by  Prof.  W.  W.  Mather,  is  contained  in  the  Ameriean  Jouraal  of  Scienoo, 
[2].  iii,  414.  which  giTeB  the  aecertained  weight  of  globnlea  of  silver,  of  given  di- 
ameters.   Similar  tablaa  are  given  in  different  Treatieas  on  ohemical  analyfiis. 
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The  button  obtained,  after  annealing  it  by  bringing  it  to  a  red 
heat,  is  rolled  out  into  a  thin  plate  and  boiled  in  sti'ong  nitric  acid. 
This  process  is  repeated  two  or  three  tira^  with  a  change  of  the 
acid  each  time,  and  the  silver  is  thuB  finally  removed!  At  the 
United  States  mint,  half  a  gramme  of  gold  is  submitted  to  assay. 
The  assay-gold  and  quartation-silver  are  wrapped  in  a  sheet  of 
lead  weiring  about  ten  times  as  much  as  the  gold  under  assay. 
After  cnpellation,  the  plate  of  gold  and  silver,  loosely  rolled  into 
a  coil,  is  boiled  for  20  minutes  in  1 J  oz.  of  nitric  acid,  of  30  to  32° 
Beaumfi ;  the  acid  ia  ihen  poured  off  and  another  portion  of  strong- 
er acid  is  added,  about  half  the  former  quantity,  and  boiled  ten 
minutes;  then  the  same  again,  Tlie  gold  thus  purified  is  washed 
and  exposed  to  a  red  heat,  for  the  purpose  of  drying  and  annealing 
it,  and  then  weighed. 


ni.  PSEUDOMORPHS  AND  METAMOKPHIC  CHANGES 

IN  MINERALS. 

Pseudomorphs  were  formerly  viewed  as  singular  freaks  of  nar 
ture,  of  occasional  or  rare  occurrence.  As  science  advanced,  their 
numbers  were  found  to  be  large,  collections  of  them  began  to  be 
made,  and  chemistry  was  variously  taxed  for  their  individual  ex- 
planation. ,  At  the  present  time  they  are  looked  upon  as  types 
and  evidences  of  vast  metamorphic  changes  and  procesaea  of  de- 
cay or  reformation  in  inorganic  nature,  which  have  modified 
extended  rock  strata,  and  ^tered  the  structure  of  the  earth's 
surface. 

The  earliest  systematic  treatment  of  the  subject  was  made  by 
Haidinger  in  Brewster's  Edinb.  Jour.,  vols,  ix,  x.  In  1843  ap- 
peared the  extended  work  of  Blum,  which  has  been  followed  by 
two  supplements.  Since  then,  the  wide  range  of  metamorphic 
action  as  illustrated  by  pseudomorphs  has  been  discussed  with 
ability,  and  many  new  developments  by  Eiachof,  in  his  Chemical 
and  t'hysical  Geology.  The  work  of  Volger  on  the  history  of 
minerals,  issued  the  year  past,  follows  up  the  same  subject  in  some 
of  its  departments  with  critical  care,  and  some  original  views. 
Various  memoirs  by  other  authors  have  also  appeared,  illustrating 
this  important  topic.  Mineralogy  is  thereby  becoming  a  living  sci- 
ence, and  the  active  germ  from  which  the  science  of  Geology  in 
some  of  its  departments  is  to  have  its  true  development.  More- 
over, it  is  receiving  a  purification  itself,  by  the  thorough  study  of 
the  liabilities  of  species  to  change,  thus  making  known  the  causes 
of  variations  in  analyses,  and  bringing  to  light  the  true  types  of 
the  original  species.  A  high  importance  is  given  moreover  to  these 
variations ;  for  each  marks  out  principles  that  have  operated  ex- 
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tensively  in  the  earth's  history.  Even  the  smaller  differences  in 
the  varieties  of  species  are  proving  to  have  an  influential  heai'Jng 
on  the  alterations  of  these  or  other  species ;  and  they  have  also 
hecome  essential  data  towards  discusaing  the  origin  and  peculiari- 
ties of  associated  species  and  the  genesis  of  the  beds  of  rock  in  which 
tliey  occur.  Every  analysis  has  therefore  a  high  interest,  a  special 
as  well  as  a  general  value,  and  they  cannot  be  too  mucti  multi- 
plied, nor  too  fully  presented  in  a  Kineralogieal  Treatise.  The 
formulas  commonly  given  have  their  value,  if  they  ai'e  right, 
which  is  not  always  sure.  But  the  details  of  the  analyses  have  a 
higher  and  wider  importance,  geological  as  well  as  mineralogical. 
Fseudomorphs  have  been  classed  under  four  grand  heads : 
1.  Pseudomorphs  hj  alteroMon:  those  formed  by  a  gradual 
change  of  composition  in  a  species ;  e.  g.,  change  of  Augite  to 
Steatite. 

3.  Psenidomorphs  "by  suhsUtiiiion :  those  formed  by  the  replace- 
ment of  a  mineral  which  has  been  removed,  or  is  gradually  under- 
going removal ;  «.(?.,  petrifaction  of  wood. 

3.  Ps&udomorphs  Try  ■mcmstation, :  those  formed  through  the  in- 
cnistation  of  a  crystal  which  may  be  subBequently  dissolved  away ; 
often  the  cavity  m  afterwards  filled  by  innlti'atson ;  e.  g.,  change 
of  Fluor  to  Quartz. 

4.  Pseud&nwy^ha  J>y param^yrpMsm, :  those  formed  when  a  min- 
eral passes  from  one  dimoi^bous  state  to  another ;  e.  </.,  change  of 
Aragonite  to  Caleite. 

These  different  kinds  of  change  are  not  always  distingniebable 
without  special  study.  In  some  cases  a  change  may  take  place 
through  (Meration  of  the  surface,  and  then,  this  process  ceasing, 
the  interior  may  be  di^olved  out,  leaving  a  pseudomorph  like  one 
of  morustatiim  ;  or  a  pseudoraorph  that  appears  to  be  a  r^ult  of 
alteration,  explicable  on  etemic^  grounds,  may  be  wholly  due  to 
substitution  simply. 

Again,  changes  of  some  Scapolites  to  a  feldspar,  and  of  Augite 
to  Uralite,  (hornblende),  have  been  considered  by  Scheerer  exam- 
ples of  pwramorphism  y  ScapoUte  being  considered  dimorph- 
ous with  some  feldspar,  and  Augite  with  Hornblende,  But  while 
such  paramorphic  changes  undoubtedlv  take  place  with  Aragonite, 
their  occurrence  in  these  silicates — which  are  common  associates 
in  the  same  rock,  and  must  have  been  formed  under  Kkc  circum- 
stances— is  hardly  probable. 

■  The  following  table  contains  a  list  of  tlie  known  varieties  of 
pseudomorphs  that  have  thus  far  been  observed : 

1.   ElIilMBNXS. 

PseudomorpJt.  Forms  Imiiaied. 

Native  Copper,  Rad  Coppar,  Aragonite. 

Htttive  Antiinonj',  Valentinite. 

Graphite,  Pyritea. 
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Copper  Glanoa, 
Chaloopyrite, 
Gray  Copper, 
SilTCT  Glance, 
Galena, 
Blende, 


Gothite, 
Limonito, 


Wad,  Psilomelane, 

Black  Copper, 
Tin  Ore, 
Bismutli  Ochre, 
Antitnony  Oehre, 
Antimony  Blende, 
Tftientinita, 
Arsenolite, 
Quartz, 


CETEMICAL  MTNERALOGr. 

a,    ScLPnURETS,  AlBENIUKErS. 

Fonm  Imitated. 
Miapiokal,    PyrriiotiDe,    Stephanite,   Red   Silver   Ore, 

Polybaaite,  Maraasite,  Galena,  Spaciilar  Iron,  Bary- 

tes,  Caleite,  Quartz,  Anhydrite. 
Stephanite. 
Stephanite,  Caloite. 
Copper  Glance. 
Chalcopyrite. 

Copper  Glance,  Gray  Copper. 
Galena. 

Byrargyrite,  Native  SilTer. 
Pyromorphite,  Caloite. 
Calcite. 
Polybaaite.  _ 
Copper  PyrJtea. 

S.     CHLOKlUfl,  FlU0RI1>3. 

Silver,  Red  Silver  Ore. 

Dolomite. 

Calcite. 

4.     OlYDS. 

Spathic  Iron,  Specular  Iron,  Actinolite,  Mica. 

Pyrites,  Magnetite,  IJmonite,  Gothite,  Spathic  Iron, 
Pharmacoeiderite,  Dolomite,  Calcite,  Barytes,  Fluor, 
Quartz,  Gai'net. 

Pyrites,  Dolomite,  Bmithsonite,  Baiytee,  Calcite,  Oal- 
amino,  Tivianite. 

Specular  IroD,  Pyritea,  Leucopjrite,  Marcasite,  Beryl, 
Ackerite,  Spathic  Iron,  Soorodite,  Cube  Ore,  Bpher- 
oaiderite,  Blende,  Galena,  Pyromorphite,  Cemaite, 
Barytea,  Fluor,  Calcite,  Dolomite,  Comptonite, 
Jeffersonite,  Pyroxene,  Bed  Copper,  Beryl,  Qnartz. 

Ceruaitej  Pyromorphite,  Galena,  Calcite. 

Manganite,  Polinnite  {f ),  Dolomite,  Caloite. 

Manganita,  Calcite, 

Manganite. 

Pyrolnsite,  Barjtea,  Fluor,  Pbarmaoosiderite. 

Calcite. 

Copper  Glance. 

Feldspar 

Heedl^  Ore 

Crav  Ai  timony 

Gi  ay  Antimony 

Eealgar 

Baiytp"  Finer  Gypsum,  Calcite,  Smithsonite,  Ca- 
lamiDP  Diallogite  Barytocalcite,  Dolomite,  Schee- 
llte  CeruBite  Aipte,  Corundum,  Garnet,  Stilbite, 
Heulandrte  Natrolite  Datholite,  Scapolite,  Wolfram, 
Galena  Pyrites  Spathic  Iron;  as  Prase,  Calcite; 
as  Ohaleeimy  Bai^tea,  Flnor,  Caloite,  Dolomite, 
Dathulitfl  Pyromorphite;  as  (7ar«e?jaji,  Calcite ;  as 
Mornstone  Fluor  Oaloita,  Mioa,  Spathic  Iron;  as 
Jaspfr  Hornblenie    as  SemJopuJ,  Caloite. 

5     AnHTDBOUS  blLICATES 

Pmite  lohte  1  el  iapar,  Andalusite,  Wemerite,  Tour- 
maline Hornblende  Elsolite,  Beryl,  Idocrase, 
Augita  Epidote  Albite. 
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Soapolito, 
Eyanite, 
Sandstone,  elay, 


Talo, 
Steatite, 


Beosselasrite, 
Green  Earth, 
Meei^chnum, 
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Forms  Imitated. 
Caloite,  Laumontita,  Prebnite,  ADsleime,  Leucite. 
Leucite. 

Orthoelase,  Wernerite. 
Epidote. 

Common  Salt. 
6.  Maonesian  Hydrous  Silicates, 

Kyanite,  Feldspar,  Pyropa,  ChiaBtollte,  Couzeranite, 
Actio  elite.  Magnetite. 

Dolomite,  Spinel,  Quarts,  Chiaetolite,  Topaa,  Feldspar, 
Mica,Soapolite,  Tourmaline,  Andalueite,  Staurotide, 
Kyanite,  Gai-net,  Idoorase,  Hornblende,  Pyroiena, 
Gehlenite. 

Pyroxene,  Hornblende,  Chrysolite,  Spinel,  Schiller 
Spar,  Dinllflge,  Mioft,  Garnet,  Chondrodite, 

Garnet,  Hornblende,  Feldapar,  Tourmaline,  Magnet- 
ite (!)  Limonite  (?)  Caloite,  Fluor. 

Pyroiene. 

Pyroxene,  Prehnito,  Chabazite. 

Calcite. 

'I.  Hon -Magnesias  IlTraiona  Silicates, 

Feldspar,   Porcelain  Spar,   Scapolite,  Lcuoite,  Beryl, 


Klspar,    Pi 
Socialite, 


Tolknerite, 

Spinel, 

Lithomarge, 

Topni,  Fiildapar,  Fluor. 

Cimolite, 

Pyroxene. 

Piaite, 

labradorite,  Hornblende. 

Fahlunite,  etc., 

lolite,  (sea  page  214,  vol,  ii> 

Analeime,  Leonliardite,  Laumontita,  Nitrolite. 

Prehcitfl, 

Gieseckite, 

Napheline. 

Natrolito, 

Nephelina,  (ElEeolite). 

Thomsonite, 

Nepheline, 

Carpholitfl, 

Wolfram. 

Copper  Mica,   Red   Copper,     Azuvite,   Clialcopyrite, 
Coruaite. 

8.    SuLPnATES,    MOLTBOATES,  TuNGSTATEB. 

Celestine, 

Strontianite, 

Barytoe, 

Witherita,  Barytoofllcite,  Caloite. 

Anhydrite, 

Common  Salt. 

Gypsum, 
Pol^halite, 

Anhydrite,  Caloita,  Common  Salt 

Common  Salt. 

fliS. 

Pyrites. 
Galena. 

Wulfenite, 

Galena, 

Seheelite, 

Wolfram. 

Wolfram, 

Sobeelite.    . 

9.  Phobphatks. 

Peendotriplite,  ate. 

Triphyline. 

Cobalt  Bloom, 

Smaltino, 

Pyroraorphite, 

Galena,  Cerusite, 

10.  Cabbonates, 
Gay-LuBsite,   Gypsum,  Anhydrite,   Fluor;  Feldspar, 
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Fseudomorph. 
Dolomite, 
Brown  Spar, 
Strontiantte, 
Spathic  Iron, 
SniithBOBite, 
Carusite, 

Forms  Imitated. 
Calcite, 

Cfl^ite,  Dolomite,  Bai^tei-. 

Caleite,  Fluor. 

Galena,    Angleaite,    Laadhillita,    T.inarite,    Barjlee, 

Fluor. 
Galena. 
Red  Coppel',  Chaleopyrite,  Gray  Copper,  Azurite,  Cal- 

cjte,  Cerueite. 
Gray  Copper,  Red  Copper. 

sais 

Azurite, 

These  examples  of  pseudomorplusm  should  be  understood  as 
cases  not  simply  of  alteration  of  crystals,  but  in  many  instances  of 
changes  in  beds  of  rock.  Thus  all  serpentine,  whether  in  moun- 
tain masses  or  the  simple  crystal,  has  been  tbrmed  through  a  process 
of  pseudomorphism,  orinmoregenerallangiiage,  ofmetamorphism. 
The  same  is  true  of  other  magnesian  rooks,  as  stetatitie,  taleose, 
and  chloritic  slates.  The  crystalline  rocks  often  offer  examples 
of  a  change  similar  in  nature.  The  Graphite  of  these  rocks 
may  he  but  a  pseudomorph  (or  metamorph)  after  some  vegetable 
product,  and  as  truly  so  as  the  petrified  wood  of  more  recent 
times.  Thus  the  subject  ofmetamorphism,  as  it  bears  on  all  crya- 
talline  rocks,  and  tliat  of  pseudomorphism,  are  but  branches  of 
one  system  of  phenomena ;  the  chemistry  is  the  same  for  both. 

The  common  change  of  pyrites,  forming  the  main  ingredient  of 
the  upper  part  of  metallic  lodes,  to  earthy  red  or  brown  iron  ore, 
thus  producing  the  gosscm  of  miners,  is  an  example  of  these  pro- 
cesees  now  in  progress.  In  a  similar  manner,  lodes  containing 
copper  pyrites  are  sometimes  changed  above  to  red  or  black 
copper  ore,  or  impure  chrysocolla,  or  malachite,  mixed  with 
which  are  the  results  of  alteration  of  other  minersjs,  {as,  iron  py- 
rites, arsenical  pyrites,  and  other  sulphurets  and  arseniurefs),  that 
were  associated  with  liie  copper  ores  ;  and  often  the  gossan  con- 
tains disseminated  silver  or  gold  derived  from  the  decomposed 
ores.  These  are  cases  of  pseudomorphism,  as  truly  as  when  a  sim- 
ple crystal  of  iron  pyrites  becomes  limonite ;  the  mode  of  change 
and  its  laws  are  the  same.  In  lite  manner,  the  erufeescite  of  the 
upper  part  of  a  copper  lode  is  a  comparatively  modern  product, 
arising  from  the  alteration  of  vitreous  copper ;  or  copper  pyrites 
and  vilreous  coppet  may  have  each  proceeded  from  the  yellow 
copper  pyrites ;  for  the  erubescite  and  then  the  vitreous  copper 
usually  disappear  as  the  lode  is  more  deeply  explored.  So,  when 
Spathic  Iron  is  the  veinstone  of  a  lode,  it  is  often  extensively 
changed  to  earthy  brown  iron  ore,  more  or  leas  impure  from  mixed 
ingredienls.  Again,  phcraphates  and  arsenates  of  copper,  lead,  &c., 
88  well  as  carbonates  and  sulphates,  are  among  the  surface  species, 
or  tliose  that  occupy  the  upper  part  of  metallic  lodes  ;  they  are 
tlie  results  of  alteration  within  those  depths  to  which  atmospheric 
s  penetrate, 
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Causes  of  Change.^ 

The  causes  of  change  are  the  simplest  and  most  universal  oper- 
ations about  us,  (1),  The  solvent  power  of  ordinary  waters,  cold 
,  or  hot,  or  of  steam ;  (2),  the  reactions,  according  to  chemical  prin- 
ciples, of  the  ingredients  dissolved  in  these  waters,  or  in  mineral 
or  sea  waters,  heated  or  at  the  ordinaiy  temperature  ;  (3),  the  pro: 
cess  of  gradual  oxydation  to  which  some  substances  are  liable,  and 
the  reaction  of  substances  thus  formed  on  the  ingredients  at  hand, 
aided  or  promoted  by  electrical  cun-enta  or  heat ;  (4),  the  action  of 
exhaling  gases  from  the  earth,  with  or  without  volcanic  action. 

Ordinary  watei-s  hold  in  solution,  as  is  well  known,  more  or  less 
of  mineral  matter.  The  Professors  Kogers  subjected  a  large  num- 
ber of  minerals  in  powder  on  filters  to  the  action  of  water  contain- 
ing carbonic  acid ;  there  were  among  them,  different  feldspars, 
tourmaline,  mica,  leucite,  hornblende,  pyroxene,  epidote,  axinite, 
garnet,  prehnite,  zeolites,  steatite,  serpentine,  chlonte  ;  and  in  all 
cases  the  water  that  pa^ed  the  filter  gave  evidence  of  the  presence 
of  an  alkali,  or  lime,  or  magnesia,  and  some  even  gave  the  tests 
with  the  first  drops.  Pure  water  gave  with  many  of  them  a  sim- 
ilar result,  bat  more  slowly.  By  digesting  for  forty-eight  hours  in 
carbonated  water,  hornblende,  actinolite,  epidote,  chlorite,  .serpen- 
tine, feldspar,  raesotype,  &c.,  they  procured  a  quantity  of  Ume, 
magnesia,  oxyd  oftron,  al/wmma,  stlica,  and  alkali,  and  the  dis- 
solved ingredients  of  these  minerals  severally  amounted  to  from, 
0'4  to  1  per  cent,  of  the  whole  mass.  The  lime,  magnesia,  and  al- 
kalies were  in  the  condition  of  carbonates,  and  the  iron  passed 
from  the  state  of  carbonate  to  that  of  peroxyd  during  evaporation. 
Thus  forty  grains  of  hornblende  digested  for  tbrty-eight  hours  in  car- 
bonated water  at  60°  F.,  with  repeated  agitation  yielded  silica  O'OS, 
oxydofiron  0-05,  lime  0*13,  magnesia  0-095,  mangwnese,  a  trace. 
The  silicates  of  magnesia,  lime,  and  manganese,  were  especially 
ready  in  yielding  to  this  action. 

These  facts  illustrate  two  important  poinia  : 

1.  That  ordinary  waters  upon  and  through  the  earth's  surface, 
are  constantly  active  in  d^solving  and  decomposing  minerals 
and  rocks ;  and  that  even  species  reputed  indestructible  are  tJius 
acted  upon. 

2.  That  the  waters  are  thus  furnishing  themselv^  with  chemical 
agents  for  effecting  other  changes. 

These  waters  penetrate  all  rocks,  as  well  as  percolate  through 
soils,  or  run  in  streams  over  the  earth's  surface.  Hence  the  action 
is  a  universal  one,  everywhere  going  on;  and  the  results  are  uni- 
versal. Bones,  shells,  coi'als,  and  animal  remains  generally  ai^e 
also  sources  of  cai'bonate  of  lime,  phosphate,  and  ffuorids ;  and 
plants  may  contribute  also  potash  and  soda,  and  sometimes  silica. 

"  The  following  observations  are  derived  mainly  from  Bisohof' s  exteDHiva  ■work. 
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Carbonic  acid  is  a  constant  ingredient  of  the  atmosphere,  and  is 
d^solved  by  the  rgins  as  they  descend ;  and  hence  this  active 
decomposing  agent  is  present  in.  ordinary  watere.  It  ia  also  a  re- 
sult of  different  mineral  ehangea.  Sulphate  of  iron  along  with 
vegetable  matters  gives  oxygen  to  the  carbon  of  the  vegetable 
matter,  and  thus  produces  carbonic  acid  and  pyrites  or  eulphuret 
of  iron,  and  the  large  quantities  of  pyrites  in  coal  beds  shows  on 
how  grand  a  scale  mis  process  has  acted,  Stilphate  of  zinc  in  a 
similar  manner  produces  carbonic  acid  and  blende  or  sulphuret  of 
zinc  Eischof  observes  that  the  carbonic  acid  which  has  thus 
been  eliminated,  must  have  been  sufficient  in  quantity  to  make 
if  together  an  atinosphere  of  carbonic  acid  equal  an  height  to  our 
present  atmosphere.  Again,  decomposition  of  sulphurets  pro- 
dnces  sulphuretted  hydrogen;  this  by  oxydation  by  means  of  the 
atmosphere  forms  sulphuric  acid,  and  the  sulphuric  acid  acting  on 
limratone  produces  gypsum,  it  may  be  in  extensive  beds,  and 
liberates  carbonic  acid.  Sulphurous  acid  also  forms  about  volcar 
noes,  which  becomes  sulphuric  acid,  with  the  same  result.  More- 
over silica  in  watere  accompanied  by  heat  will  decompose  lime- 
stone and  liberate  carbonic  acid.  Hence  it  is  that  this  gas  is 
exceedingly  common  in  exhalatioiB  from  mineral  springs,  and 
occurs  more  or  less  in  all  waters. 

The  dissolving  and  decomposing  action  of  carbonated  waters  is 
therefore  general.  The  sea  and  afl  other  sources  partake  of  this 
character,  and  unite  in  carrying  on  the  changes  to  which  the  pro- 
cess leads. 

The  chemical  agents  with  which  ordinary  waters  are  generally 
supplied,  are  the  fmlowing : 

Carbonic  ac^d:  ca/rbonaie  of  potash,  of  soda,  hicatrbonate  of  mag- 
nesia, <^  lime,  qfproUxm/d  ojwon, ;  cJdorids  of  sodAv/m,  of  magnesi- 
'am,ofcal(mi,m;  ^ul^kate  of  soda,  of  Ume,  of  magnesia-  aimaor 
siUcate  of  soda,  of  mttgnesia,  of  lime  ;  phosphate  of  Ivrne  ;  with 
rarer  ingredients,  as  fluorine,  in  some  of  ita  compounds,  nit/rates, 
salts  of  lithia. 

Mineral  waters  contain  the  same  ingredients  only  in  larger 
quantities;  also,  horaoio  a^d  and  borates,  sometimes  traces  of 
arsenic,  copper,   and  other  metals,  hr&mdds,  iodtds,  sulphwetted 


The  sea  differs  rather  in  the  proportion  of  the  salte  than  in  their 
;  kinds.  Chlorid  of  sodium  or  common  salt  is  most  abundant ;  next 
I  chlorid  and  sulphate  of  magnesium ;  then  chlorid  of  pota^ium,  of 
.magnesium,  sulphate  and  bicarbonate  of  Hme,  some  silicate, 
{probably,  according  to  Bischof,  a  silicate  of  magn^a),  bromids, 
■  iodide,  fluorids,  boracie  acid,  and  hydrosulphurets.  The  carbonic 
racid  in  sea  water,  most  abundant  about  shores  where  animal  life 
.may  «ontribute  it  by  i-espiration,  enables  it  to  dissolve  shells  and 
(Corals,  and  form  bicarbonate  of  lime.* 

•  Sea  on  this  subjeot,  Bisohot,  ToL  I,  p,  968,  and  dsewliere. 
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The  following  are  the  constitaents  of  different  natural  waters  in 
10,000  parts : 

I,  Sea  water  from  near  coast  of  Trance,  Yogel;  II,  ib.  near 
Havre,  Kiegelj  III,  Mediterranean,  Laurent;  Iv,  Gej^sers,  Dr. 
Sandberger ;  V ,  Ehine,  Miiller ;  VI,  Thames,  near  Twickenham, 
Clarke ;  v  II,  Artesian  well,  near  Vienna,  Kagsky  (containing  also 
free  carbonic  acid,  4-44  cub.  in.  in  26  Prussian  ounces) ;  vlll, 
Salt  Springs  of  Wiesbaden,  Freaeniua,  (to  the  analysis  add,  chlorid 
of  lithium  0"0018,  chlor.  ammonium  0'17,  iodid  of  magnesium 
t/race,  bromid  of  magnesium  0'04,  silicate  of  alumina  O'OOSl, 
arsenic  acid  O'OOIS,  traces  of  carbonate  of  baryta,  strontia,  oxjd 
of  copper,  and  32'2  cub.  cent,  nitrogen);  IX,  ilarienbad,  temp. 
11-85°  C.  Kersten, — add  Carb.  lithia  0-06,  carb.  strontia  0-02,  phos- 
phate of  alumina  O'OT. 


n.    nr.    iv.     v.     vi    viL 


VIIL 


fl229-0' 

O'OOl 
0-60 


Chlorid  Soaium,   261-0  246-32  212-3  35-21  O'OT  

"     PotaBsium,  8-01       0-1    — 

"    Caleium,      4-39   0-260    0-13 

"    Maguesimn,  86'0  26-64    61'4 —•    3-02 

Carb.  Lime,              2-0  S-79      0-1   ■ 0-85  1-833    3-65 

"      Magnesia,     O'lS      1-9   0-48  O-UT    0-90 

Salph.  Lime,             1-5  10-97      Ifi   0-83  0-064    2-58 

"        Magneaia,    e7'8  31-46     Wi     0'04  0-26 

Free  Oarb.  Acid,       3-3 6-57  —  5I-34>  4-44' 

Phoflpliato  Lime,   — — •  ■ 

Siliea,                     — 60-97  0-16  0-039    0-17 

Sulpharst  Sodium,  —  0"88   ■ 

Carl).  Soda,  — —    19-39    ■ — - 

"     Amraocia,    0'83   -— 

Sulpli.  Soda, 10-70   ■ 0-288 

"       Potash,       —  4-7S   0-096   

Carb.  Manganese,  —  ■ 0-04  - 

"     Iron,             — ■ 0-06  ( 

Organic,                 0-43  0-497    ( 

Hi  trate  Magnesia,  — —  — — ■  — —   — — ''    : 

a  In  cubic  oenlimeters.  b  Add  0-195  i 

The  amount  of  solid  matter  in  soluUon  in  the  Miine,  which 
passes  Emmerich  in  a  day,  according  to  MuUer,  amounts  to  44,340 
cubic  meters,  of  which  4,604  is  sulphate  of  lime,  4,580  sulphate  of 
magnesia,  11,523  carbonate  of  hme,  5,770  carbonate  of  magnesia, 
940  carbonate  of  Iron  and  manganese,  930  chlorid  of  sodium,  1,&30 
sUica,  2,730  alumina,  11,333  organic  ingredients;  and  the  amount 
for  the  year  is  16,147,600  cubic  meters  of  these  ingredients. 

For  an  analysis  of  the  waters  of  the  Dead  Sea,  see  Vol.  II, 
p.  91,  and  for  others  of  sulphuric  acid  waters,  p.  143.  For 
American  waters,  Am.  J.  Sei.  [3],  ii,  218 ;  iv,  385  ;  ix,  123  :  xi, 
174. 

The  following  are  the  rates  of  solubility  in  water  of  some 
mineral  substances,  as  given  by  Bischof :     . 
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Silica  in  its  gelatin  oiis_aoQditi 
Silicate  of  Potash  (fi'Si'  '" 
CarboQate  of  Lime, 

"  "        with  carbonic  ouid,         " 

Carbonate  of  Magnesia,  "  "  ■' 

Carbonate  of  Baryta,  "  "  " 

Sulphate  of  Lime,  82°  F., 

212"  R, 
Sulphate  of  Magnesia,    33'  F.,  " 

Solphate  of  Bai-yta, 

Silioate  of  Baryta,  " 

Silicate  of  Strontia,  " 

Silicate  of  Lime,  (WoUaatonite),  " 

Silioiito  of  Magnesia,  " 

Silioate  of  Alumina,  (formed  by  action  of  alkalin 

sOicate  on  a  hot  eolution  of  Rlaci),  iia,uiju — s34,diju 

Veiy  many  of  the  ingredients  in  solution  are,  when  pure,  active 
agents  in  producing  chemical  change :  and  their  power  is  not  alto- 
gether lost  by  diffusion  in  water.  An  alteration  or  decompOBition 
may  go  on  at  slow  pace,  but  it  is  all  sure  progre^,  and  in  process 
of  time  it  will  make  iteelf  appai'ent;  with  past  geological  ages  to 
work  in,  the  resnlfs  niay  he  measured  only  by  the  extent  of  the 
earth's  snrface  itself.  H^at  may  occasion  greater  activity  in  these 
changes ;  and  the  wide  prevalence  of  thermal  springs,  and  volcanic 
regions,  extinct  and  active,  and  the  foldings,  elevations,  and  crys- 
tallization of  rock  strata,  show  that  this  aid  has  been  extensively 
given. 

The  saline  and  other  ingredients  of  waters  are  derived  from 
vaiious  mineral  species. 

lAme. — From  Colcite,  and  related  Bpacies,  Gypflum,  Apatite,  much  PyroK«na  (some 
giving  20  p.  c).  Hornblende  (12  p.  c),  Wollastonite  (46  p.  o.),  Scapolite  (20  p. 
c)  and  related  species,  Oligoclase  (3  p.  c),  Labradorite  (11  p.  o.),  Anorthite 
(16  p.  c),  Andeaite  (6  p.  c),  Epidote  (21  p.  e.),  Allanite  (10  p.  c),  Idocrase  (S3 
p.  cl,  Garnet  (some  80  p.  c),  Aidnite  (20  p.  c),  Margarite  (10  p.  c);  also  from 
Bhells,  Bones,  etc. 

Pol(Mb. — From  Octhoelasa  (12  p.  c.),lass  abandantly  from  the  other  faldspars;  Mue- 
oovite  (9  p.  0.),  BiotitB(8  p.  o.),  Lepidolite  (4— 10  p.  c),  Phlogopite  (6—10  p.  o.), 
Hephohne  (6  p.  Cj,  Lencite  (21  p.  c),  some  TounnaliEe,  Scapolite.  Hence  Potash 
ie  abundant  in  granitio  and  most  faldspathie  roclis. 

Sorfo.— From  Albite  (10  p.  c),  Oligoclaae  (8  p.  c),  other  feldspars  lees  abundantly. 
Nepheline  or  Elieolite  (16  p.  o.),  some  Scapolite  (6  p.  c),  Acmito  (10  p.  c),  some 
Tourmaline,  soma  Mica,  Analoime,  and  many  Zeolites.  Soda  ie  therefore  largely 
distributed  in  Gi-anitas,  Syenites,  and  yarious  igneona  rocts,  besides  being  bo 
abundant  in  Seawater. 

Jfajmesio.— Fronj  Talo  or  Steatite  (83  p.  c),  and  Talcoae  rocks.  Serpentines  (40  p.  c), 
and  related  minerals.  Chlorite  (33  p.  c),  and  Chlorite  rocks,  I^roxene  (some  20 
to  26  p.  c.),  Hornblende  (some  20 — 30  p.  c),  Chrysolita  (50  p.  c),  Chondrodite 
(66  p.  e.),  lolito  [10  p.  c),  Biotite  (18  p.  o.),  Phlogopite  (26  p.  o.).  Spinel  (20 
p.  0.)    Sparingly  in  Garnet,  Idocrase,  Kpidute,  Ao. 

ZiiAia.— From  Petalite  (2'6  p.  o.),  Spodnmene,  (5  p.  o.),  Triphylino  (6  p.  c)  Lepido- 
lite  (sometimes  4  p.  c) 

SiliDa. — From  Quartz  and  all  silicates.  The  Silicates  contain  Silica  either  in  its 
soluble  or  its  insoluble  state,  the  former  in  those  species  which  gelatinize  with 
acids,  and  these  are  most  reMily  daeomposabla  and  most  soluble. 
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Maorwie.—From  Fluor  Spar  (48  p.  o.),  Cryolite  (64  p.  o.),  Apatite  (I '26  p.  c),  Cboa- 
dwdite  (8-6  p.  0.),  eome  Mica  (eoruetimca  10  p.  c),  Topaz  {15  p.  c),  Flnooerite, 
Tttrooerite;  bIbo  traces  in  Horublande,  Pyroohlore,  Lenoophane,  Falilimito, 
Apophyllita,  Carpholite  and  Pjromorphite,  and  Beveral  other  phosphates ;  also 
in  aoms,  shells,  and  animal  remains, 
Ohlorine. — Fi'om  Common  Salt  and  other  Chloritls ;  also  Sodalite,  Pyrosmalite  j 
traces  in  Apatite  and  some  other  Phosphates,  some  Micas,  Elieolite,  Nosean, 
Haaf  ne,  Ac. 

Borade  ^cM— From  Boraeite  (69'B  p.  o.),  Danburite  (27  p.  o.),  Tourmaline  (4  to  12 
p.  0.),  Axinite  (6  p.  e.),  Datholita  (21  p.  o.),  Warwickite  (50  p.  c.!) 

Sidphur  and  Sulj/Jm/ric  Acid. — From  Sulphate  of  Lime  and  other  Sulphates,  Iron 
Pyrites  and  other  Sulphurets;  also  Hosean,  Hauyne,  Helvin,  Laaulite,  Skolop- 

Phosphoric  Acid. — From  Apatite  and  other  phosphates;  alao  Eparinglj- disseminated 
in  Basaltio  and  other  roeka  ;  also  from  bones,  shells,  corals,  and  all  animal  rf 
mains,  and  soil  whieh  contains  the  resulfe  of  their 


The  following  are  some  of  the  modes  in  -which  the  ingi'edients 
in  waters  act,  and  the  results  of  the  operations,  Goreminff  the 
whole,  is  the  general  principle  in  chemistry,  that  in  deeemijfomMons 
the  residtmg  eomjMund  is  less  aoluUe  than  the  oonipound  attacked. 

1  Carbotiic  aoid  {C)in  solidion. 

0.  Dissolves  ealcita  (CaO),  and  thus  aids  in  forming  pseudomorphs  by  auSid'ftrfion 
after  caleite,  the  new  mineral  present,  aa  carbonate  of  iron  or  carbonate  of  man- 
ganese, tailing  its  place.    HeDce  Spathic  Iron,  Diallogite.  etc.,  after  Caleite. 

b.  Acts  on  Seapolite;  combines  with  the  lime  and  forroB  carbonate  of  lime  (Oad); 
and  when  the  lime  is  removed  G  if  it  continuea  to  act,  removes  alkalies,  as  alka- 
line carbonates. 

e.  Aots  on  LahradoriU  and  the  lime  feldspars  ;  comhinos  with  the  lime,  making  car- 
bonate of  lime,  (Caleite).  Hence  part  of  the  Galdte  in  amygdsloids.  If  too 
little  G  to  take  up  all  the  lime,  the  rest  separates  as  silicate  of  lime.  Hence 
may  come  Wollaatonite ;  and  with  h^drona  ailieate  of  aiumina,  the  seolitet 
containing  lime;  with  alumina  and  silicate  of  soda  from  the  soda  of  a  feldspar, 
come  the  zeoliUt  coiiiaining  soda,  and  with  infiltrating  waters  holding  baryta 
in  solution,  those  confntnin^  baryta.  In  the  above  process,  part  of  the  silioa  Is 
set  free  as  soluble  silica;  hence  may  come  silica  in  the  form  of  rock  crystal, 
agate,  ehaleedonj/,  opal,  common  in  amTOdaJpids.  Also  with  the  feldspars, 
atmospheric  waters,  in  which  there  is  little  O,  OEirry  off  part  of  the  alkalies, 
and  the  rest  separates  as  alkaline  silicates,  in  solution,  and  leave  Kaolin,  (Si' 
Si'  fl°),  containing  some  disseminated  silica,  Hiat  is  set  free  by  the  process. 

d.  Acts  on  pyroacne,  hornblende,  trap  or  basalt,  (usually  composed  of  labmdorlte 
and  ttugite,)  onrf  amygdaloid  :■  if  solution  is  saturated  with  0,  lime  is  removed  as 
cai'honate  of  lime,  also  the  magnesia  as  carbonate  of  magnesia;  and  thus  by 
the  romoYttl  of  the  bases  may  come  OimoUle,  With  less  O,  the  magnesia  is 
not  acted  upon  until  the  lime  is  mostly  removed,  and  if  G  is  exhausted,  the 
taagneaia  separatee  as  silicate  of  magnesia ;  ^s6nell  may  eome  Saponite  ;  and  if  iron 
is  present,  cMorite,  both  of  which  are  common  in  amygdaioids. 

R  Acting  on  olivine,  removes  the  protojrj'd  of  iroQ  and  some  magnesia,  os  carbonate, 
hence  serpentine  after  olivine.     Carbonate  of  magnesia  is  »  common  associate 
of  serpentine. 
/.  Dissolves  gelatinoos  silioa,  and  the  siliea  crystallizes  as  quartz  on  heating  slowly 

2.  Alkaline  Carbonate  in  Solution,  (ftC  or  ffaC  with  water). 

a.  Decomposes  CaF  (fluor  spar),  especially  if  heated,  making  carbonate  of  lime  [Ca 

C) ;  hence  the  pseudomocph  Caleite  after  Flvxtr. 

b.  Acta  on  heavy  spar,  (BaS),  heated  to  8()°  F.,  affords  Witheiite,  and  alkaline  sul- 

phates, (BaC),  hence  Witlierile  after  Heavy  Spar,     Temperature  much  below 
80',  the  sulphate  is  restored.    Hence  Heavy  l^ar  after  Wif/ierite. 
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c.  Acts  on  Cele8tine,(Srg)  heated  to  80°  F.,  affords  Strontianite  (Sr  fi),  and  alka- 

line aulphates;  hence  Stroatianite  afier  CeUeHne.     Similarly  on  Pb  Sf, 

d.  Acts  oa  Silicate  of  lime,  decomposing  it,  forming  Carbo'aate  of  Lime. 

ft  Aots  OQ  pyrosene,  the  lime  of  pyi'oxeoe  takes  the  C,  and  the  alkalies  take  the 
place  of  the  lime;  henee  Green  Earth  after  Augite.  The  same  on  SeapoJite; 
hence  Mica  afier  Seapolite ;  and  also,  Algerite  after  Bcapalite  ;  in  a  similar  man- 
ner other  altered  alkaline  forms. 

f.  Acta  on  an  alurainoos  hornblende,  the  alkalies  are  left,  and  Ca  removed ;  kenee 

Mica  after  Hornhlende.    Or  Ja  and  ](lg  ramoved  and  Chabazite  a  formed,  (oxy- 
gen ratio  of  which  for  bases  and  silica  is  1 ;  2,  as  in  hornblende). 

g.  Acta  on  phosphate  of  lime  (apatite),  producing  carbonate  of  lime  and  alkaline 

phosphate ;  hence  Colette  afier  Apatite. 

h.  Diaaolvea  alnmina,  and  may  remove  part  of  the  alumina  fromalnminoua  minerola. 

!.  AotingonSulphateof  Copper,  forms  carbonate  of  copper  or  Oreen  Midachite,(Rose,). 

k.  Bicarbonate  of  Soda  acts  on  Sulphate  of  lime  and  forma  Calcite  if  the  solution  ia 
very  weak,  (3°  Beaume);  or  ^rajonWe,  if  stronger,  (6°  or  6°) ;  and  hence  ara- 
gonite  in  gypseous  and  aaliferons  depoaita ;  the  aame  acting  on  sulphate  of 
magaeaia  heated  forma  Carbonate  of  Magnesia;  on  sulphate  of  iron  forms 
Carbonate  of  Iron,  etc ;  on  aulpho-araenite  of  silver,  forms  Light  red  silver,  Sen- 
armont.  Potash  in  solution  acting  on  gypsum  forma  calcite,  the  carbonic 
acid  in  thia  caae  coming  from  the  aSnosphere. 
3.  Alkaline  Silieate  sa  soljilioti,  (derived  largely  from  decomposition  of  feldspars. 

a.  Aots  on  sulphate  or  ehlorid  of  iime,  produces  Siiicote  ofhme,  and  sulphate  of 

alkali;  hence  Wollaetanite. 

b.  Acta  on  sulphate  of  magnesia,  if  heated,  produces  SUieale  of  magn-eiia  and  sul- 

phate of  alkali. 

c.  Acts  on  !6a§  or  SrS,  no  decomposition. 

d.  Acta  on  Mg  CI,  produces  Silicate  of  magnesia  and  ohlocid  of  alkali. 

e.  Acts  on  bicarbonate  of  lime,  heated,  a  partial  deoooiposition,  complete  only  after 

a  long  trial ;    forms  alkaline  carbonate,  carbonate  of  lime,  and  free  silica ; 
hence  yuoris,  Ac,  (in  part)  in  aroygdaloid ;  and  Quarii  after  Galeite. 

f.  Acts  on  bicarbonate  of  iron,  similar  result. 

g.  Acts  on  Magnesia  Alba,  similar  resnlt. 

h.  Acta  on  carbonate  of  iron  (FeC),  and  carbonate  of  magnesia,  (SigC),  together 
produces  augite !. 

i.  Acts  on  aluminous  hornblende,  gives  alkali  removing  lime,  and  forma  mica;  hence 
Mica  after  Hornblende. 

k.  Acts  on  ferruginous  grains,  and  forma  Glaueonite,  (green  grains  of  cretaceous  for- 
mation containing  alkalies). 

(.  Decomposed  when  oi^anic  matter  and  an  alkaline  carbonate,  which  give  rise  to 
ammonia,  are  present,  and  silica  separates,  as  opal,  giiarts,  ehahedony;  a  com- 
mon procasa. 

m.  With  phosphate  of  lime  (Oa'P)  or  phoaphate  of  alumina  no  action,  even 
when  neated  ;  and  hence  these  compounds  may  toexiat  with  alkaline  ailicatea. 

n.  Potash  silicate  acted  on  by  solution  of  common  salt,  more  or  less  changed  to 
aoda  silicate. 

o.  Decompoaed  by  carbonic  acid,  if  the  silicate  contains  no  more  than  IK  to  16Si  ; 
and  hence  alkaline  silicates  and  carbonates  of  alkali  coexist ;  so  alao  ailicate  of 
soda  and  bicarbonate  of  lime,  as  in  Oaaorinite, 

p.  Silicate  of  baryta  in  aolution  is  changed  by  sulphate  of  magnesia,  lime  or  soda 
to  sulphate  of  baryta. 
Silica  in  solution  is  often  distributed  through  other  minerals,  and  may  thus  give 

them  an  unnatural  hardness.     The  hydrous  magnesian  silicatea  and  zeolites  appear 

especially  to  be  at  times  affected  by  this  cause. 
4t  Sulphate  of  Soda  in  Solution. 

a.  Acts  on  ohlorid  of  calcium,  forms  gypsum. 

b.  Acts  on  ehlorid  of  magnesium,  forms  sulphate  of  magnesia, 
e.  Aots  on  fcaC  forma  aulphate  of  baryta,  (Heavy  Spar). 

6.  Carbonate  of  Lime  in  Solution,  as  Bicarbonate, 
a.  Aets  on  alkaline  ailicates,  producing  Silicate  of  Lime,  Alkaline  Carbonates,  and 
free  Silica ;  benoe  Qvartu,  &a.,  in  rocks. 
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b.  Acta  on  Bulphate  or  olilorid  of  copper,   and  affords  Snlphate  of  Lime  and 

Cariimaie  of  Copp&t. 
e.  Dissolves  fluop  spar;  henee  infiltrating  waters  in  limestone  dissolva  out  fluorids, 

(aa  Wliior  Spar),  and  carry  them  to  open  spaoee  where  thej  may  crystallise. 

Perhaps  the  same  with  Apatite. 

d.  Acts  on  sulphnret  of  iron  and  forms  Sulphate  of  Lime  and  Carbonate  of  Iron,  or 

Limonite  by  oitydation  of  h-tm. 

e.  Aots  on  blende  and  forms  OarbonaU  of  Zinc,  (Sroithsonite). 

/  Acts  on  Sulphate  of  Magnesia,  if  heated,  and  foiras  Dolomite  (von  Morlot)  und 
6jrpsum,  which  minerals  are  often  aasoeiated. 
ft  Sulphate  of  Lime  ifi^3)  ™  Solution, 

a.  Acta  on  WitJierite  (BaO)  at  ordinary  temperature,  producing  Hea^y  Spar  (SaS), 

henoe  Heavy  Spar  after  Witlierite. 

b.  Aota  on  Barytooaleite  similarly  ;  hence  Heavy  Spar  after  BarytocaUite. 
e.  Acta  on  Strontianite  (SrC);  beace  Celealine  after  Strontianite. 

d.  Acts  on  Carbonate  of  Magnesin,  prodneing  iS^^Aotj  o/^Jfajrnesia  and  Oaleite. 

e.  Acta  on  Silieate  of  Strontia,  yielding  silicate  of  lime,  and  Sulphate  of  Bironlia, 

(Geleatine). 

f.  Acts  on  an  alkaline  silieate,  affording  Silieate  of  Lime. 

g.  Dissolvea  Apatite,  (Ca'P). 

ft.  Acted  on  by  organic  matter,  yields  carbonic  aeid  by  deosydation  of  sulphnrio 

add  and  lime,  and  forma  snlphuret  of  calcium  and  water, 
s.  Decomposed  by  ateam,  sulphuretted  hydrogen  pioduceii 

7.  Carbonate  of  Magnesia  in  tohiiion  as  bicarbonate. 

a.  Acta  on  Cafl  and  produces  a  double  carbonate  of  lime  and  magnesia,  or  Dolo- 

mite; hence  Dolomite  after  Oaleite. 

b.  Aota  on  sulphate  of  lima,  and  producea  Dolomite ;  hanee  Lolomile  ajier  Gypsum. 

c.  Acta  on  silicate  of  lime,  forming  silicate  of  magnesia ;  hence  steatitie  compounds. 

d.  Aots  on  pyroxene,  the  carbonic  acid  taking  off  lime  and  leaving  magnesia;  hence 

Hornblende  after  Augite,  PyralloUte  after  Augite,  Brortzite  and  Hypersthette 
after  Augite.  Further  action,  remoring  all  the  bases  but  magnesia,  and  adding 
m^^esia  in  place  of  the  lime,  and  water  taken  up ;  hence  Serpentine,  Stealile, 
Tale,  after  Pyroxene. 

8.  Sulphate  of  Magnesia  in  solution, 

a.  Acts  on  carbonate  of  baryta,  (iBaO),  produces  Heavy  Spar,  (SaS),  and  carbonate 
of  magnesia,  (iigG);  and  aimilorly  with  carbonate  of  steontia;  hence  Seamy 
Spar  after  Witherite,  Celeitine  a/ler  SlrotUiimite. 

9.  Silicate  of  Magnesia  in  solution. 

a.  With  carbonate  of  magnesia,  (SlgC),  producea  thesilioeoiisvarietyofmagneaite. 

b.  Acts  on  iSlgO,  produces  Steatite;  heooe  Steatite  after  Magnetite. 

e.  Acta  on  Spmd,  producea  Steatite;  hence  Steatite  after  Spinel ;  similarly  for  Chias- 

tolite,  IPeldspar,  Augite,  and  mauy  other  steatitic  pseudomorpha. 

10.  Sulphate  of  Iron  in  solution. 

a.  Acta  on  phosphate  ot  lime  in  solution,  (from  animal  remains),  and  produces  phos- 

Shateofiron;  hence  yiaianto;  aiitiilarly  from  sulphate  of  copper  in  solution, 
'hoaphate  of  Copper  or  FyromorpTiite. 

b.  Aots  on  carbonate  of  lime,  and'produces  carbonate  of  iron  and  sulphate  of  lime  ; 

hence  SpafMe  Iron  after  Calcite.  Similai'ly  sulphate  of  zinc  produces  carbonate 
of  zinc;  and  henoe  Smitheonite,  (2nO),  a/(er  Calciie. 

11.  Carbonate  of  Iron,  (JeC),  in  »olution,  as  bicarbonate. 

a.  Acts  on  phosphate  of  Kme,  and  produces  Fiiuionjie  or  phosphate  of  iron,  (probably 

the  common  process). 

b.  Acts  on  silicate  of  lime,  and  forms  ailicaie  of  proloxyd  of  iron,  Hieingerite,  Pin- 

gerite,  Chlorophieite,  Silicates  of  Iron,  resulting  from  decomposition  of  basalt, 
and  minerals  containing  iron. 

12.  Sulphuretted  Hydrogen  or  Hydrosulphureis  in  solution,  (produced  byoiydation 
of  snlphurets,  or  by  deoxydation  of  sulphates  in  water,  througli  the  intervention  of 
organic  matter  with  water). 

a.  Acted  on  by  organic  matter,  a  deposit  of  Sulphur,  as  in  some  anlphur  water. 
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b.  Acted  on  by  Bulphuroua  aoid,  a  deposit  of  Sulphur,  aa  about  Toloanoes,  (2HS+ 

SO'=2HO+3S), 

c.  Changed  by  oxydatJon  tlirougii  oxygen  of  atmoaphare,  to  eulplnirio  aeid  andva- 

t«r,  and  Bomo  eulphnr  deposited ;  aJid  sulphurio  oeid,  with  chalk,  or  ealcite,  then 
forms  gypaum,  and  gives  rise  to  other  snlphatee;  hence  Gypswn  after  OalcUe 
and  CfaytusHte,  Heace  gypsum  beds  and  tlie  sulphur  they  contain. 
d  The  Bulphor  aeid  acts  on  augite,  feldapaJ,  <feu.,  in  Toleanie  regiona  especially,  and 
produGeB  complete  decomposition,  acparating  silica  as  Hyalite,  QuarU,  sili- 
ceous inoruBtations,  Sinter,  forming  alao  Oijaolite,  Pkolerite,  Lenzinite,  Bcarbro- 
ile,   &c.    lAthomarge  aftef  Feldspar  and  Topas. 

e.  Aols  on  sulphate  of  aino,  and  redueea  it  to  Hulpburet  of  zinc. 

f.  Acta  on  carbonate  or  phosphate  of  lead,  and  changes  it  to  Sulphuret  of  Laad 

or  Galena ;  on  Hative  Silver,  and  changes  it  to  Sulpimret. 

g.  Acts  on  ohlorida  of  tlie  metals,  and  forms  sulphureta;  thua  Blende,  Pyrites, 

Galena,  Copper  Glance,  Silver  Glance,  Bismuth  Glance,  Antimony   Glance, 
Tetrahedrite  (Durocher). 
14.  OxydatUiii. 

a.  The  pcotoxyd  of  iron  is  eapeeially  liable  to  peroxydation,  when  inoiBture  is  pres- 

ent; and  compounds  containing  it,  whether  silicates  or  carbonates,  often 
undergo  alteration  by  this  means.  The  protoxyd  of  iron  usually  passes  to  the 
fltftta  of  a  hydrous  sesquoxyd  (Pe'fi*)  and  then  to  anhydrous  seaquoxyd  (Pe). 
Spathic  iron  (ffe  C)  often  goes  through  these  changes,  becoming  brown,  black, 
and  when  finally  anhydrous,  red,  unicsa  it  pasBcs  to  the  crystalline  state.  Fy- 
rojiene,  augite  and  augitic  roeka,  mica,  garnet,  often  ahow  commencing  decom- 
position in  the  perosydation  of  the  iron;  if  carbonic  aoid  esists  in  the  moiat- 
ilre,  the  iron  may  pass  into  the  state  of  carbonate  ;  but  then  in  many  cases  it 
pasBes  soon  to  a  nydrcua  oxyd 

b.  Tfia  protoxyd  of  manganese  is  still  more  liable  to  osjdation,  and  it  may  pass  to 

two  states  of  oxydation,  with  or  without  water.  This  liability  is  so  strong 
that  soma  species,  as  the  phosphates  of  protoxyd  of  manganese,  are  seldom 
found  in  an  unaltered  state.  The  silicates  become  blaci,  and  several  speoiaa 
have  been  made  from  analyses  of  the  altered  varieties. 

e.  Sulphv/reta,  anenmreta.  Many  aulphuretB  (R8'  or  KS)  change  readily  to  hydrous 
sulphates,  by  an  osydation  of  the  sulphur  and  metal  (air  and  moisture  being 
pceaent)  often  developing  nitrogen  if  the  oxygen  is  derived  from  the  air;  or 
sulphuretted  hydrogen  if  partly  from  the  water;  and  frequently  some  sulphur 
is  set  free.  The  sulphates  may  then  promote  other  changes. 
16.  Deoxydaiifm. 

By  means  of  organic  matter,  sesquoxyd  of  iron  {5'e)  may  be  reduced  to  protoxyd 
(f  e) ;  and  Uiub  a  carbonate  of  iron  may  be  formed  if  carbonic  aoid  is  present  or 
IS  formed  in  the  process.    Hence  spheroBiderite. 

Sulphate  of  lima,  of  iron,  of  zinc,  by  the  aame  means,  maybe  reduced  to  snlphurets, 
sulphuretted  hydrogen  and  carbonie  acid  often  being  given  out  at  the  time, 
the  oarbonio  aeid  forming  from  the  oxygen  removed  by  the  carbon  of  the  or 
ganio  matter;  thus  aaraA  Pyrites,  Blende,  etc.,  by  the  wet  way;  when  a  sul 
phate,  oxyd  of  iron  and  oi^anic  matter  are  together,  pyrites  may  bo  formed 
thus  suiphureta  may  have  been  produced  in  fossil  plants,  as  in  Fuci. 
16.  Other  reaeUonf  and  resalU, 

a.  Alkaline  phosphates  act  on  a  magnesian  salt  and  form  phosphate  of  magnesia : 

also  upon  lime  in  Scapolite  and  form  phosphate  of  lime. 

b.  Sulphate  of  bai^ta  is  rarely  decomposed,  like  sulphate  of  lime,  by  organic  mat- 

ter.   Sulphate  of  copper  in  aolution,  in  contact  with  porous  limestone  forma 
Brochantite. 
■Hi   4      mp    't'        f  Bpecies  containing  iron,  (aa  some  augites,  hornblende,  &e.), 
g  18        m        cases  to  aiiicatea  of  iron,  as  Huingerile,  pingmte,  chloro- 

d  Ali  U      fl  acting  on  pargasite,  may  form   ChrondodiU{^);  with  wollas- 

d  composed  into  alkaline  silicate  and  jJimr  spar  (CaF). 

J  anhydrite,  water  is  absofbed  and  the  species  ia  changed  to 

g  1  H         Gypiwa  after  Anhydrite.    Acting  on  other  minerals  it  is  more 

1  SB  lid  promotes  their  decomposition.     Added  to  Labradorite,  it 
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/.  He  degree  of  solubility  of  Bilioatea  of  strontian  and  barytes  aooonnfB  for  their 
non-ooourrenee  as  epeoiea  among  minernlB. 

g.  In  p3eu<loniorj)hB  of  oxjds  of  iron  after  oaleite,  it  is  probable,  as  Volger  nrgce, 
that  the  caleite  first  passea  to  the  condition  of  spathio  iron  ;  then  to  a  hjdroiu 
sesqnosyd  (Pe"  fi',  Pe  S',  oi-FeS);  then  to  an  anbydroue  eeequoxyd  (at  ISO" 
to  180",  C.  Sanarmontj;  then  it  may  be  by  deoxydation  to  Magnetite  (Pe  Pe), 
orto  fe;  and  then  to  PeO  or  carbonate  of  iron  Bgftin,  if  carbonic  acid  ie  present. 

h.  Carbonated  waters  diseolve  flilioate  of  zinc  ■without  deeompoeing  it. 

i.  Oi^anic  matter  with  heat  to  160°  to  260"  C,  rednoes  salts  of  copper  ot  lead. 

h.  Steam,  acting  for  a  period  of  time,  will  dissolve  away  or  decompose  many  eili- 
oatea ;  alter  some  anlphorets  promofjng  their  oxydation ;  at  a,  high  temperature 
acting  on  Qalena,  it  will  cariroffthe  salphnr  as  fliilphurous  acid  and  anlphnret- 
ted  hydrogen  and  leave  metallie  lead;  acting  on  ohlorid  of  iron,  deposits  Specu- 
lar Iron,  regarded  by  Gay  Lussae  and  Mitscherlich  the  origin  of  specular  iron  of 
volcanoes ;  acting  on  chiorid  or  fluorid  of  tin,  forms  oxyd  of  tin  or  Cassiterite; 
ontho  same  of  titanium,  forms  brookite,  anatase,  orrutile;  on  the  same  of  sili- 
con, forms  quartz:  Dauhree,  (Oompt.  Rend.  1849,  22T,  229),  who  observes  that 
these  minerab  just  mentioned  (ruttJe,  quartz  and  specular  iron)  are  associates  in 
the  Alps ;  acting  on  the  fnrnaco  product  Ti  Cy-f-3Ti'  N,  produces  crystals  of 
Anatase. 

I.  Carbonate  of  lime  is  decomposed  by  silica  at  the  temperature  of  boiling  water,  and 
carbonic  acid  expelled;  hence  carbonic  acid  given  out  by  many  waters. 

It  is  thus  seen  that  in  the  decomposition  of  a  silicate,  there  may 
not  only  he  a  removal  of  the  alkalies  and  earths,  hut  in  other  ca- 
ses, a  large  addition  of  alkalies.  It  is  also  obvious,  tliat  no  mine- 
ral can  witlistand  the  agenda  to  which  it  may  be  exposed,  and  even 
when  apparently  unaltered,  changes  may  have  already  been  begun. 
Bischof  regards  the  feldspar  called  Andesine  as  Oligoclase  from 
which  some  silica  has  been  removed  by  the  methods  explained, 
and  scapolites  are  considered  as  mostly  altered,  the  Meionite  oxy- 
gen ratio  being  taken  as  the  true  ratio  of  the  unaltered  species. 
Although  these  particular  cases  may  be  doubted,  it  is  altogether 
probable  that  different  feldspars  and  seapolite  are  liable  to  a  loss 
of  silica  or  other  ingredients  from  this  means. 

In  several  of  the  processes  of  alteration,  silica  is  set  free.  This 
silica  takes  on  the  form  of  opal  or  quartz,  according  as  it  is  soluble 
or  insoluble  silica,  these  being  two  isomerous  states  of  the  same 
species. 

Delesse  has  experimented  on  the  loss  of  silica  produced  by  the 
atjtion  of  a  potash  solution,  heated  to  boiling,  on  different  igj 


e  found  no  action  on  granite :  but  on  porphy- 
ry a  loss  of  5'35  per  cent.,  Basalt  7'60,  Black  lava  4'60,  Obsidian 
18-39,  Eetinite  9-50  to  12-23,  Trachyte  17-06  to  36-00.  There  was 
also  a  removal  of  some  alumina,  tlie  porphyry  losing  a  trace,  the 
Basalt  2-85  per  cent..  Black  lava  2-60,  Obsidian  3-78,  Retinite  1-16 
to  1-25,  Trachyte  irace  to  2-39.  The  partially  altered  rocks  were 
much  the  most  easily  acted  upon,  and  those  containing  quartz  the 
least.  The  Eetmite,  Perlite,  Trachyte  which  contain  the  silica 
partly  in  the  soluble  condition  or  in  easily  attacked  gla^y  silicates 
are  most  readily  acted  upon.  The  loss  of  alumina  was  greatest  in 
the  glassy  rocks,  and  in  those  that  contain  augite. 
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The  various  recent  papere  on  pseudomorphs  by  Haidinger  should 
have  attentive  study  in  this  connection. 

Various  applications  of  the  principles  that  have  been  presented 

will  be  fountt  throughout  the  Descriptive  part  of  this  work.     On 

e  principles  and  others  of  like  nature  which  science  may  c 


velop,  the  changes  and  origin  of  minerals  and  rocks  are  to  be 
studied.     Bischof,  in  all  Ms  discusdons,  has  direct  reference  to  Ge- 


ology, and  amves  at  a  Neptunian  theory — making  nearly  all  rocks 
by  the  "wet"  way — in  which  few  will  follow  him.  The  subject 
needs  a  much  more  extended  investigation  from  the  opposite  point 
of  view  before  the  exact  limits  of  the  two  agencies  fire  and  water 
shall  be  appreciated.  We  have  aimed  in  the  preceding  pages  at 
a  brief  review  of  the  elements  of  the  subject,  such  as  is  appropri- 
ate to  a  treatise  on  Minerals ;  a  fuller  discussion  pertains  rather  to 
Chemical  Geology, 

As  an  appendix  to  the  above,  some  further  results  of  Chemistry 
in  the  formation  of  minerals,  and  the  artificial  products  of  fiinia- 
ces,  may  be  mentioned,  although  several  of  the  processes  appear 
not  to  be  the  out-door  processes  of  nature.  The  following  are 
among  the  mineral  species  that  have  been  made  and  crystallized 
artificially. 

Grayish  white  Pyroxene,  by  mixing  the  constituents  and  expos- 
ing to  a  high  temperature :    Berthcer,  Ann.  do  Oh.  xxiv,  376. 

Idoerase,  Garnet :  Mitscheeuch,  Ajm.  de  Ch,  et  de  Fhys.  Ivii, 
21  iJ. 

Spinel,  colorless  and  of  red,  blue,  and  black  colors,  Chrysoberyl, 
Chromic  Iron,  Emerald,  Chrysolite,  Corundum :  Ebelmen,  Ann, 
Oh.  Phys.  [3],  xxii,  211, 1848,  by  employing  the  dissolving  action  of 
boracic  acid  or  borax;  spinel  was  formed  by  mixing  alumina  and 
magnesia,  with  boracic  acid,  and  exposing  to  a  high  heat,  adding 
a  little  oxyd  of  chrome  to  form  red  spind,  oxyd  of  iron  for  the 
black,  oxyd  of  cobalt  for  blue ;  the  Chrysoberyl  was  formed  in  a 
similar  way  from  6  of  alumina,  1'62  of  Glucina,  and  5-0  of  bora- 
cic acid;  crystallized  corundum  from  four  parts  of  borax  and  one 
of  alumina. 

Periclase,  Peroiakite,  Tantalate  of  lime,  (resembling  Pyrochlore), 
Tantalate  of  iron :  Ebelmen,  Ann.  Ch,  Phys.  [3],  xxsiu,  34, 1851 ; 
by  making  lime  to  act  on  borate  of  magnesia  at  a  high  tempera- 
ture, the  magnesia  (Periclase)  separates  in  cubo-octahedra ;  simi- 
larly lime  acting  on  asilicate  of  titanium,  perofekite  (titanate  of 
lime)  is  produced,  &c. 

Oxyd  of  Copper,  Sulphuret  of  Silver,  of  Copper,  of  Tin,  of 
lead,  of  Mercury,  of  Iron,  Kermes,  lodids,  &c. :  Beequeeel,  Ann, 
Oh.  Phys.  xli,  and  xlii,  225,  using  weak  electrical  currents ;  the 
sulphuret  of  silver  from  solutions  of  nitrate  of  silver  and  hydro- 
sulphate  of  potash,  &c. 
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Kative  Copper,  and  other  native  metals,  by  electric  decomposi- 
tion through  weak  currents  :    Bikd,  Phil.  Mag.  x,  376. 

Sulphurets,  Arseiiiureta,  &c. ;  Ddeochee,  Oompt.  Eend.  xxxii, 
833— see  p.  334. 

Croeoisite  and  Melanoehroite :  Dkmveemann,  Ann.  Ch.  n.  Pharm, 
Ixxxvii,  120. 

Diamond :  Despeetz,  Compt.  Kend.,  1853,  by  the  action  of  gal- 
vanic heat  on  charcoal  in  a  glass  globe,  the  vapor  of  carbon  ^us 
formed  condensing  in  minute  octahedrons  on  ttie  glass. 

Cai'bonate  of  Magnesia  (Magnesite),  of  Iron  (Spathic  Iron)  of 
manganese  (Diallogite),  of  zinc  (Smithsonite),  &c. ;  also  Sulphu- 
rets  of  Iron,  Manganese,  Cobalt,  IN'ickel,  Zinc,  etc ;  Senaemont,  Ann. 
Ch.  Phys.,  [3],  xxx,  129.  This  important  paper  contains  many 
new  processes,  for  carbonates,  snlphurets,  and  other  species. 

Cassiterite,  (Tm  Ore),  Brookite,  Qnartz,  Apatite,  'Wagnerite, 
Top^  :  DaubeEe,  Compt.  Eend.  xxvii,  1849,  227,  xxxii,  625, 1851, 
— see  p.  335 ;  Topaz  by  the  action  of  fluorid  of  silicon  on  alumina 
at  a  high  temperature ;  apatite  by  means  of  chlorid  or  flaorid  of 
phosphorus  acting  on  lime. 

Dolomite :  Dueochek,  by  action  of  vapors  of  anhydrous  chlorid 
of  magneBium  in  a  gun  barrel  on  porous  carbonate  of  lime :  for 
TON  I&klot's  process,  see  p.  333  :  Beomws,  by  reaction  of  chlorid 
of  magnesium  in  solution  on  carbonate  of  lime,  Ann,  Ch.  Pharm, 
Ixxxi,  129. 

Heavy  Spar,  Celestine,  Anhydrite,  Pyromorphite,  Wolfram, 
Tungsten,  Scheeletine,  Wulfenite,  Croeoisite,  Anglesite :  K,  S. 
Maheoss,  Inaug.  Dissert,  Getting,,  and  Am.  J.  Sci.,  [3],  xii,  186. 

The  following  are  observed  GrystaUized  furnace  products.- 

1.  Elements. — Ora^hite,  in  six-sided  tables  at  Billenberg;  (SsZ- 
v&r ;  Lead;  OoppeT ;  Iron;  Bismvih. 

3.  Silicates. — Chrysolite,  (Silicate  of  iron),  having  the  foitn  of 
crystals  and  angles  of  native  chrysohte,  from  Iron  and  Copper 
Furnaces,  at  F^lrni,  Oldbury  in  England,  etc.  Pyroxene  at  Gar- 
penbei'g;  also  in  an  iron  fiu'nace  near  Hacheburg,  and  a  copper 
furnace  near  Dillenberg ;  Iron  Augite  at  Pahlun  and  Oldbnry  ; — 
Hornblende  in  crystals,  giving  for  the  angle  1: 1, 133°  35',  yet 
with  the  composition  of  pyroxene ; — ajibrotis  aini^mtkus-Uke  sub- 
stance, at  Westphalia ; — Mica,  at  Garpenberg,  having  nearly  the 
composition  of  a  magnesia  mica  •,—Idocrase,  in  square  prisms, 
from  hot-blast  fornaces  of  Dudley,  England,  and  Marehienne,  Bel- 
gium ; — &ehlemte  (or  near)  in  thin  square  prisms,  white,  and  trans- 
parent when  very  thin,  from  a  hot-blast  furnace  at  Oldbury,  En- 
gland ;— Humboldtilite  (?)  in  long  yellow  square  prisms,  wiui  per- 
pendicular cleavage ; — I'ddspm'  in  crystals  at  Sangerhausen  ; — 
Hexagonal  crystals,  resembling  Kepheline,  from  Eauthenthal  in  tlie 
Hartz. 
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Also  the  following  compoTinds  unknown  in  nature ; — Ohyto- 
pJiyUite,  Hauemann,  a  gray  subfoliated  species,  resembling  byanite 
a  little,  H.  =  55,  G.=2-940,  and  having  the  fomiula  (*e,  oa)  {gi,  Si) ; 
analysis,  Silica  54-897,  alumina  S-OtS,  protoxyd  of  iron  20-794:, 
lime  30'346. — ^Tabular  Crystals,  yellow  or  leek  green,  G.=2-89, 
H.=:6*5;  composition,  Silica  48-20,  alumina  8-41,  lime  3T'67,  pro- 
toxyd of  iron  0-97,  of  manganese  2-23,  magnesia  0-74,  with  1'78  of 
sulphuret  of  calcium,  alkalies,  water  and  loss  (Schnabel);  see 
further  for  analyses  of  doubtful  eompounda,  Percy  and  Miller's 
paper,  referred  to  below. 

3.  dksyds.—Magnetite  in  octahedrons  at  different  places ;  Specu- 
lar Iron,  usually  in  tabular  crystals;  Oxyd  of  Zinc,  in  many 
fiimaees;  JSed  Oopper,  in  crystals;  Pei'wiijd  of  OhromiAmi,  in 
brilliant  black  tabular  crystals,  like  those  of  Specular  iron. 

4.  StUpktM'ets,  <&c. — Galena,  in  cleavable  tubes  at  Holzappel, 
Ema,  &c. ;  Blende,  in  modified  octahedrons  and  other  forms  in  the 
Hartz,  &c.:  Co^er  PyrUes,  in  square  octahedrons;  MagneUo 
Pyritea;  AnHmomal  Wiekel,  in  long  hexagonal  needles,  at  Ems. 
The  eyanid,  TiOy+STi'N  in  cubes,  at  Bodenstein,  Lahnstein,  and 
Cornwall,  (formerly  called  native  titanium.) 

5.  Sulphates,  Arsenates,  &g. — Anglesite;  Arsenate  of  Copper  f 
Arsenate  of  Ifichel^  an  antimonite  of  copper  SOn'O+SbO ,  (not 
observed  in  nature),  in  copper-red  or  yellow  hexagonal  tables 
at  DiUenbm-g.* 

The  subject  also  of  the  association  of  minerals  in  rocks  has 
an  intimate  bearing  on  the  question  of  their  origin.  Associated 
minerals  may  obviously  have  been  either  cotemporaneously  or 
successively  formed.  If  the  former,  the  species  were  alike  in  the 
general  phenomena  attending  their  origin ;  if  the  latter,  there  may 
still  have  been  many  circumstance  in  common,  arising  from  their 
condition  in  the  same  rocks,  or  their  dependence  on  the  same  sys- 
tem of  causes,  or  from  the  earlier  contributing  more  or  less  to  uie 
material  in  tJie  latter ;  or  again,  they  may  have  no  relation  except 
that  of  relative  position.  The  chemistry  of  the  formation  of  species 
is  therefore  to  be  learned  from  a  thorough  study  of  all  these  con- 
ditions, as  well  as  from  the  principles  of  chemical  science  itself. 
This  subject  properly  pertains  to  geological  science :  and  we  only 
pass  in  rapid  review  m  this  place  some  of  the  more  frequent  associ- 
ations of  mineral  species. 

A  full  investigation  of  the  subject,  with  reference  to  its  geo- 
logical bearings,  would  require  that  each  species  of  mineral  should 

■  The  more  important  papers  on  furnace  prodnets  are  the  following; — Mitsoher- 
lioh,  Ann.  de  Ch.  xsiy,  35S,  Po^.  1336,  680';  Kersten,  Po^.  ixxiii,  and  Ann.  da 
Ch.  Ivii,  210;  Ferey  and  Miller,  Eep.  Brit.  Assoc,  foPl  846,  £51.  (Am.  J.  Soi.  [2],  v. 
127,)  giving  several  analyaea;  Haasmano,  Beit«  z.  Met  Kryetallkoade,  Gottingen, 
1850  and  1863,  Taluahle  papers  from  the  Transaotions  of  the  Roya!  Academy  of 
Science  at  Gottingea;  Sandberger,  Pom,  Ixxrfii,  596,  and  Jahrb.  d.  Naeeauiech. 
Ver.  f.  Hat.,  1B61,  131  ;  Schnabel,  Pogg.lissiy;  168,  Ixxxt,  462. 
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be  taken  itp  by  itself,  its  associates  in  its  various  localities  noted, 
and  also  tlie  relative  connection  or  relative  position  of  a  species 
and  its  associates,  wbether  one  is  imbedded  in  the  other,  implanted 
upon  it,  or  the  two  are  only  in  juxtaposition,  besides  other  peculi- 
aiities  of  condition.  Breithaupt  in  his  work  on  the  "  Paragenesis 
of  Minerals,"  Bisehof  in  his  Chemical  and  Physical  Geology,  and 
Delesae,  Duroclier,  and  others,  in  various  memoirs,  have  treated  of 
these  subjects.     Veiy  mucb  I'emains  yet  to  be  done. 

The  following  are  some  of  the  most  prominent  groups  of  associ- 
ated s 


1.  Beryl,  apatita,  colurabite,  tantalite,  Bssohynite,  uranbm  orea,  ortboolase,  al- 
bits  or  oligoolase ;  oftan  together  in  ooarsa-grained  granite ;  with  sometimea  ohrjso- 
beryl  garnet,  automolite,  zircon.  At  the  columbite  locality,  near  MiddletowD,  the 
columblte  oecuTB  imbedded  in  each  mica,  feldspar,  apatite,  and  beryl. 

2  Topaz,  tcrannaline,  mica,  beryl,  euolase,  phenacita,  apatite,  floor,  tin,  often 
bthomarge  with  topaz ;  with  quartz  and  tonrmaline  maiea  topaz  roek. 

8  Spodumene,  lepidolite,  triphyline,  blue  and  red  tonrnuiline,  petalite,  (all  con- 
taining hthia),  in  granite ;  also  witli  garnet,  Btaurotide,  magnetite,  ecapolite,  sphene, 
pyroxene 

4  Siapolite,  hornblende,  (often  gray,  white,  or  brown),  pyroxene,  asbestna, 
sphene  zitoon,  feldspar,  graphite,  yellow  or  other  varietiea  of  garnet,  brown  tour- 
maline idoeraae,  apatite,  chondrodite,  mica,  sphene,  allanite,  warwicMte,  pei*o&kite, 
flujr  phlogopite,  biotite,  B«rpentine,  oorundiim,  apinel,  rutilo,  clintonite,  graphite, 
specunr  iron,  in  granular  limestone  ;  corundma  is  associated  often  with  margarite, 
euphyllite  ohloritoid,  diaspora,  tourmaline,  chlorite,  apeeijlar  iron,  &e. 

6   Tall   actinolite,  nephrite,  dolomite,  brown  apar,  msgnesite,  toimnaline, 

6  Tabular  apar,  greeu  pyroxene,  ooccolite,  colophonite,  sphene,  in  granular  lime- 

7  Nephaline  (elieoUte),  apatito,  brootite,  lencophane,  sohorlomite,  ziroon,  mioa, 
pyroohlore  eancrinite;  in  granite,  syenite. 

8  Nephellee,  glassy  feldspar,  ilmenite,  hornblende ;  in.  phonolite. 

9  I  arnet,  hornblende,  kjanite,  corundum,  staurotide;  in  miaa  slate  or  gneiss; 
with  often  anthophyllite,  totinoaline,  graphite. 

10  Labradorite,  ilmenite,  magnetite,  hypersthene ;  oonsiitating  a  labradorita 
gianite  like  rock 

11  Oligoclaie,  alblte,  danburite,  sphene;  oligoclase,  tantalite,  and  other  tanta- 
latcs  allauite. 

12.  Serpentine,  diallage,  hornblende,  pyroiene,  {»or.  sahlite  and  diopaide  oom- 
mpn),  pyioselerite,  chromic  iron,  bruoite,  hydromagnasite,  aragonits,  dolomite, 
emerald  nickel,  pyropa. 


r  datholite  lowest  when  occurring  with  the  zeolites ;  and  n 
quartz  either  below  or  above.* 

14.  Olivine,  augite;  magnetite  or  ilmenite,  labradorite,  with  sometimes  leuoite 
and  Bodalite ;  in  basalt,  or  angitie  Iicra. 

16.  Andaluaite;  in  clay  slate. 

16.  Manganestnn  epidota,  graenoTite,  heteroelin. 

17.  Chlorite,  spheue,  hornblende,  ohloi'oapinel,  garnet,  epidote,  rutilc,  magnetite, 
specular  iron,  quartz. 

18.  Tin  ore,  the  tungsten  ores  wolfram  and  scliaelite,  molybdenite,  magnetic 
pyrites,  tourmaline,  fluor,  beryl,  topaz,  apatite,  ^rochlore,  lepidolite,  native  bia- 
muth;  in  granite  or  gneisa ;  lodes  less  common  io  mioa  alate,  hornblende  slate,  or  clay 

IB.  Native  gold,  tetradymite,  pyrites,  bismuth  needle  ore,  copper  pyrites,  galena, 
blende,  rutile,  magnetite,  ilmenite,  specular  iron,  in  quartz  veins  intersecting  talcose 

*  See  on  this  subjeot,  a  paper  by  the  author,  in  the  Am.  J.  Soi.,  slix,  49,  1846. 
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and  oliloritlc  rocks  or  slates,  or  In  these  roaka  near  tbe  veins;  kyanite,  brookil-e, 
moDazite,  gurnet,  pifttinnro,  iridium  ores,  aod  diamond,  often  in  the  same  regions. 

20.  Specular  iron,  spatliie  Iron,  snlplinret  of  nicliel,  (millerite). 

SI.  Speciilar  iron,  or  magnetite,  hornblende,  epidote,  black  or  dark  red  garnets, 
apatite,  sphene,  in  gneiss  or  granite,  &c 

22.  Franklinite,  red  zino  ore,  willsmite,  magnetite,  hombleude,  brown  garnet. 


chlorite  al 

25.  Galena,  blende,  salts  of  lead,  often  copper  pyrites,  as  a  large  oonstittient  of 
the  vein  of  galena ;  caloite,  sometimes  heavy  apav,  spathio  iron,  quartz  or  fiuor  as 
gangue;  with  pyrites,  Ac,  the  blende  having  a  black  color  when  associated  with 
pyrites,  (Breit.);  also  tetrohedrite,  &a. 

26.  Tetrahedrite,  antimonial  lead  ores,  galena,  apathio  iron,  copper  pyrites. 

27.  Bed  silver  oi-e,  silver  glance,  native  silver,  freialebenite,  stephanite,  apathio 
iron,  argentiferous  galena,  antimonial  lead  ores,  native  orsenie,  bournonite,  calcite; 
in  veins  in  gneiss,  metomorphio  slates,  &c.,  fho  chlorid  and  bromid  of  silver  usually 
in  upper  part  of  bed  or  vein,  and  in  Chili  near  junction  of  stratified  and  igneous 
rocks ;  also  often  ores  of  nickel,  cobalt,  araninm,  bismuth. 

28.  Limonita,  wad,  pyrolusite,  red  copper,  phosphates  of  iron,  kaolin ;  some- 
times malachite,  aaurite,  copper  pyrites,  gibbsite. 

39.  Copper  glance,  erubesoite,  native  copper,  malachite  and  other  aolts  of  cop- 
per, red  copper,  pyritous  copper,  (below  in  the  lode),  pyrites,  often  galena,  Ac ; 
the  red  copper,  mafachites,  and  native  copper  in  upper  part  of  lode. 

30.  Calamine,  smithaonite,  usually  with  galena  and  blende,  and  most  commonly 
in  stratified  limestone. 

SI.  Gypsum,  sulphur,  anhydrite,  boracite,  seleaite,  ealeitc,  sometimes  with  fiuor. 
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PART  IV. 

TAXONOMY. 


I.  MNEEALOGICAL  SPECIES. 

It  lias  already  been  remarked,  that  the  power  of  crystalliza- 
tion in  the  inorganic  kingdom  ia,  in  a  certain  senso,  analogous  to 
that  of  vitality  in  the  other  kingdoms  of  nature.  As  in  these  king- 
doms, therefore,  the  existence  of  species  and  their  peculiarities 
depend  on  the  action  of  this  vitality,  bo  in  the  organic  kingdom 
the  existence  and  individuality  of  species  are  determined  by  the 
power  of  crystallization.  It  mnst  be  understood  that  the  term 
crystallization,  as  here  used,  includes  not  merely  the  action  of  the 
attraction  that  aggregates  the  molecules  in  the  formation  of  a  crys- 
tal, but  also  the  power  that  fixes  the  form  and  condition  of  me 
molecule. 

Eegalarly  crystallized  minerals  alone,  therefore,  are  properly 
perfeot  individnals  in  the  mineral  department ;  imperfect  crystalli- 
zations, like  the  monsters  among  organic  bodies,  have  arisen  from 
a  suspension  of  the  regular  plan  of  nature  by  some  extraneous  in- 
fluence. It  would,  hence,  be  theoretically  correct,  and  in  accord- 
ance with  the  practice  in  the  sciences  of  Botany  and  Zoology,  to 
confine  the  tei-m  species  to  perfectly  crystallized  individuals,  and 
in  the  descriptions,  to  give  their  characters  alone,  reserving  for 
subsequent  remark,  the  imperfect  crystallizations  or  mineral  mon- 
sters. But  inorganic  nature  difi'ers.  from  organic,  in  this  ^sential 
particular,  that  while  in  the  latter,  exceptions  to  this  regular  organ- 
izing action  are  but  seldom  observed,  mthe  former,  tney  are  far 
the  most  numerous,  perfect  individuals  being  of  comparatively 
rare  occurrence. 

A  mmer<d  species,  therefore,  is  any  natural  inorganic  sub- 
stance, compraed  of  particles  capable  in  favorable  circumstances 
of  combining  by  means  of  their  mutual  attractions  so  as  to  consti- 
tute a  crystalline  sohd. 

"We  thus  include  among  mhieral  species  the  liquids  found  in 
nature,  for  they  require  only  a  proper  temperature,  or  favorable 
circumstances  of  pressure,  and  a  freedom  from  disturbing  causes, 
to  enable  them  to  assume  a  regular  crystalline  form.  The  condi- 
tions of  liqniditry,  gaseity,  and  solidity,  are  only  different  physical 
31 
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states  of  substances,  and  are  never  admitted  as  specific  distinctions ; 
nmcli  lesa  can  they  separate  one  division  of  inorganic  species  from 
another,  and  tlnis  be  made  a  criterion  for  limiting  tlie  mineral 
department,  "We  also  include  all  natural  inorganic  products,  in 
which  ft  tendency  to  crystallization  can  be  detected,  aJthongh  they 
have  never  been  olraerved  in  regular  crystals.  We  exclude  all  me- 
chanical aggregates,  which,  as  they  are  composed  of  heterogeneoua 
particles,  can  never  assume,  from  any  innate  powers,  the  torms  of 
a  crystalline  solid. 

This  definition  implies  that  the  substance  in  the  case  of  each 
species  is  a  definite  chemical  compound,  m  such  only  are  of  homo- 
geneous composition.  But  chemical  analysis  is  not  therefore 
always  an  available  test  of  tie  homogeneity  of  a  crystal ;  crystal- 
lization is  quite  as  generally  important  as  a  t^t  of  chemical  com- 
bination, and  is  often  referred  to  for  this  pni-pose. 

Tiie  (juestion  still  arises,  what  is  disM.ndmely  a  mmercd  spe- 
cies ?  By  some  authors,  every  separate  chemical  compound 
among  minerals  has  been  arranged  as  a  sepai-ate  species,  however 
like  ofliers  in  crystallization  or  physical  cnaraeters.  But  since  it 
has  been  found  Uiat,  in  accordance  with  the  principles  of  isomor- 
phism, there  are  elements  which  may  replace  one  another  indefi- 
nitely and  still  the  form  of  the  crystals  remain  the  same,  crystalli- 
zation has  been  assumed  as  the  only  authoritative  test  of  identity 
or  distinction  of  specie :  and  this  idea  lias  been  the  means  of 
gi-eatly  simplifying  the  science.  The  species  garnet  would  make, 
according  to  the  old  chemical  view,  a  dijzen  or  more  species.  The 
species  hornblende  includes  a  still  gi'eater  variety  of  different 
chemical  compounds.  Indeed,  as  magnesia,  lime,  protoxyd  of 
iron,  and  protoxyd  of  manganese,  are  substitutes  for  one  another 
in  all  proportions,  the  species  based  on  composition  alone  would 
be  without  number.  Isomorphism  has  thus  come  to  the  aid  of  the 
science,  and  removed  much  perplexity.  In  some  instances, 
however,  this  principle  has  seemed  inadequate,  and  while 
those  regarding  tlie  crystallographic  criterion  sa  paramount  have 
retained  together  the  varieties  of  like  cirstallization,  others  insist- 
ing upon  a  seeming  incompatibility  of  chemical  formula  have 
widely  distributed  them.  The  species  Epidote  and  Tourmaline 
are  examples.  But  research  may  yet  discover  a  principle  (if  not 
ah'eady  accomplished)  which  will. embrace  these  seemingly  anom- 
aloas  eases,  and  establish  the  canon  that  ind4/oidu(ds  ofam.alog<ms 
consti^tion  which  are  one-in,  orystallization,  oonsiitnde  a  single 
species  ;  they  are  at  least  so  far  identical  as  to  pertain  naturally  to 
a  common  group,  whether  we  call  it  a  genua,  family,  or  species,  or 
by  any  other  name.  The  canon  must  be  allowed  some  flexibility 
in  the  present  state  of  seience. 

Mioerals-.are  so  seldom  in  distinct -crystals,  that  it  becomes 
necessary  to  weigh  well  .what  importance,  should  be  attached  to 
other  chai-acters. 
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After  eiyataUograpliic  characters,  chemical  composition  tabes 
■  the  hiehest  place,  or  rather  both  are  on  the  same  level.  The 
physieS  characters  differ  much  in  value. 

1.  Lustre. — ^The  distinction  of  metallic  lustre  from  noiv-metaUie, 
is  of  the  firet  importance ;  but  all  the  different  kinds  of  non-metal- 
lic lustre  are  sometimes  presented  by  the  same  species. 

2.  Streak. — A  highly  important  character,  seldom  varying  with 
the  color  of  the  mineral. 

3.  Sard/ness. — The  liabihty  of  some  minerals  to  decomposition, 
their  accidental  impnrities,  and  the  mechanical  states  they  may 
present,  render  this  in  certain  instances  a  character  of  some  uncer- 
tainty. An  allowance  of  0-5  at  least,  should  usnally  be  made  for 
variation, 

4.  Specific  Gramty. — Subject  to  variation,  like  hardness,  espe- 
cially tJirough  variations  in  composition  arising  from  impurities 
and  substitution  of  isomorphous  substances  in  me  composition  of 


have  a  metallic  lustre,  and  not  without  some  value  in  the  diserim- 
inatibn  of  nOn-metaUic  minerals. 

6.  Dia^haneUy. — Subject  to  wide  variations  in  the  same  species. 

7.  State  of  Affgreffation.~Mote  especially  useful  among  the 
metallic  minerals,  and  occasionally  among  the  non-metallic  species. 

8.  Taste.— Usefnl  only  among  the  soluble  minerals. 

9.  J'haciwe.-Seldom  of  mudi  value  except  in  distinguishing 
varieties, 

10.  Jie/raetioTt,  Polansation. — Of  great  value  in  detonnining' 
the  character  of  crystallized  substances,  whose  form  is  not  distinct. 
By  these  means,  species  have  been  distinguishe'd  when  the  mineral 
was  invisible  unless  magnified.  The  properties  of  elasticity  and 
conductility  of  heat  afford  analogous  results. 

11.  Phosphorescence,  Electricity,  Magnetism,  and  Odor,  are 
each  of  limited  importance. 

In  the  determination  of  minerals,  and  especially  the  institution 
of  new  species,  the  value  of  the  above  characters  should  be  well 
weighed,  Witii  distinct  crystals,  identity  or  non-identity  may  be 
fully  ascertained.  And  with  t/too  or  more  concordant  chemical 
analyses,  when  the  species  is  crystalHne  and  homogeneous,  the 
determination  may  be  as  satisfactory. .  But  when  not  obviously- 
crystalline,  and  especially  if  earthy  and  opaque,  analysis  is  often 
unsatisfactory,  as  there  may  be  reasonable  doubts  of  the  homoge- 
neity of  the  substance.  Physical  characters,  without  chemistiy  or 
crystallography,  seldom  afford  a  proper  basis  for  the  institution  of 
a  species. 

Haste  in  making  species  is  the  bane  of  the  Science;  and  every 
bad  species,  introduced  through  carelessness  or  a  worse  reason, 
cannot  fail  to  prove  a  millstone  to  the  reputation  of  its  author. 
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In  the  classification  of  minerals  it  must  te  fully  understood 
that  we  are  deaKng  with  bat  a  small  part  of  the  third  depart- 
ment of  nature— the  Inorganic  Kingdom.  The  term  Mineral 
Kingdom,  so  often  used,  is  fundamentally  erroneous,  although  all 
natural  products  not  organic  may  be  embraced  under  it.  The  dis- 
tinction lietween  natural  snA  aT^^/Zcia?  inorganic  products  is  con-' 
■penient  for  the  student,  hut  is  contrary  to  strict  science ;  for  noth- 
ing authorizes  the  wide  separation  nsaally  admitted  but  the  neces- 
sities of  the  school-room,  or  the  fact  that  mineral  information  is 
the  A  B  0  of  another  science,  and  the  basis  of  certain  arts.  Any 
classification  therefore  that  can  claim  to  he  perfect,  must  take  into 
consideration  the  whole  range  of  inorganic  compounds ;  and  each 
species  should  have  its  place  fixed  on  the  broadest  principles  of 
the  science  of  inorganic  nature.  The  fullest  development  of  the 
science  of  Chemistry  is  required  to  give  the  classification  its 
highest  perfection. 

while  considering  the  relations'  of  Species,  it  should  also  he 
observed  that  some  minerals  are  only  the  result  of  the  decay  or 
alteration  of  others.  Every  species  lias  its  perfect  state,  and  also 
its  changes  from  the  influence  of  various  disorganizing  causes, 
which,  like  disease  in  organic  beings,  result  in  modifications  of  the 
type,  and  it  may  be  in  the  total  destruction  of  the  original  mineral. 
"We  cannot  therefore  give  the  history  of  a  species  withoiit  embrar 
eing  these  resolte  of  alteration,  and  we  shall  naturally  cluster 
about  the  original  species,  others  that  originate  in  their  decay, 
especially  such  of  these  results  of  alteration  as  are  uncrystallized. 
As  usually  presented  in  full  title  among  the  other  species,  they 
are  a  burden  to  the  Science.  The  Science  will  thus  take  on  a 
consistent  aspect  and  prove  a  more  efficient  handmaid  to  Geology. 

"With  this  restriction,  the  classification  of  Minerals  must  flow 
directly  from  tlie  principles  of  Chemistry, 

,  The  true  basis  for  the  classification  of  compounds  is  found  in 
the  relations  of  the  elements.  These  relations  are  indicated  in  a 
general  way  in  the  following  classification  of  them.  The  elements 
exhibit  their  resemblances  in  their  crystallization  or  isomorphons  re- 
lations ;  and  in  their  entering  into  like  compounds  with  the  same  or 
analogous  elements.  Thus  Iron,  Chromium,  Manganese,  form  both 
protoxyds  and  sesquoxyds,  EO  and  E^O' ;  Sulphur  and  Selenium 
form  acids  RO' ;  Arsenic  and  Phosphorus,  Acids  E'O' ;  Tin  and  Tita- 
nium compounds  E0°.  The  affiliations  are  seen  to  be  most  intimate 
when  the  staUn  compounds,  or  those  of  most  common,  occurrence, 
are  alike.  Iron  may  exist  in  the  compound  EO'  like  Tin,  but 
still  the  metals  are  rather  remotely  related,  as  EG'  is  the  stable 
,  and  common  compound  of  the  latter,  while  it  is  not  at  all  so  of  the 
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OF  MINEIEAIS.  2i5 

former.    The  pi'iiiciplea  of  iaomorpliism,  aa  well  as  other  consider- 
ations, remove  Oarboiiie  Acid  far  from  Titanic  Acid,  although 
each  contains  2  of  oxygen. 
The  arrangement  of  the  elements  is  as  follows : — 

1.  HTDEOGEK  GROUP,  Either  EO,  K'O',  or  RO',  the 
most  stable  and  common  states  of  oxydation, 

1,  HTDKOflKs  Skction. — Hjdrogen, 

2,  leow  SBOnoN.— KO  or  R'O',  the  most  common  or  stable  etate  of  oxjdotaon. 
Crystallization  mostly  monomatric,  Bomatimes  dimopphous,  and  then  both  mon- 
ometrio  and  hessgonaL— Gold ;  Platinum,  Palladiuni,  Bliodium,  Eutlieniuni, 
Iridium ;  Mavenry,  Silvar,  Coppar,  Uraniam,  Laad  ;  Zinc,  Nioiel,  Cobalt,  Mau- 
ganeae,  Chrominm,  Iron,  Alununium,  Beryllium,  Thorium,  Cerium,  Lantliajium, 
Didyroiura,  Yttrium,  Erbium,  Tarbium,  Magnasium,  Caloinm,  Strontiqja, 
Baryum  ;  Sodium,  Lithium,  Potaasimn. 

3,  Tin  Sbotiom.  BO'  the  most  common  and  stable  etata  of  oxydation  ;  crystal- 
lization dimetric. — Tin,  Titanium. 

2.  AE8ENI0  GROUP.  Oxyda  inclnde  the  compounds  RO' 
or  R"0',  these  the  most  stable  or  common  states  of  oxydation,  and 
acting  as  acids. 

1.  Arsknio  Skctiok.  R'O'*  a  common  state  of  osydation ;  o  ^ataU  zat  on  usually 
hexagonal,  aometimea  monometiiB;  or  dimorphous,  and  oth  hexagona!  and 
monometrio. — -Ifitrogen  ;  Fhoephorua,  Arsonie,  Antimonj  B  mufh  Osm  um 
Tellurium  (!). 

2.  SuLPHua  Section.  RO'>tiia  most  stable  state  of  osydat  n  e  yatalJ  zat  on 
(in  part),  trimatrio  or  monoolinie.— Sulphur,  Selenium  ;  Tantalum  t  luub  um 
Tnngs  tan.  Molybdenum,  Vanadium. 

3.  OARBOIf  GROUP. 

1.  BoRoK  Skctios.     The  common  oxyd  RO',  either  a  base  o     a    1—1    ron 

2.  Carbom  Section.     Tha  common  oxyd  R0°,  alwa3-s  an  aci  1  — Va  bon 

3.  SniooM  Section,     The  common  oxyd  S.0',  always  an  aoid. — "^       on 

4.  CHLORINE  GROUP.     Chlorine,  Bromine,  lo  hr  e 

5.  OXYGEN"  GROUP.     Oxygen,  Flaorine  (?). 

The  Hydrogen  Group  passea  into  the  Sulphur  Section  of  the 
Arsenic  Group  through  tihromium,  which  forms  an  acid  RO'  anal- 
ogous to  the  V  anadic ;  also  through  Iridium  and  Palladium,  which 
,  are  in  part  rhombohedral  in.  crystallization.  The  Arsenic  and  Sul- 
phur Sections  are  united  through  Tellurium,  which  is  most  anal- 
ogous in  its  characters  to  the  Arsenic  Section,  but  is  not  known  to 
i^ord  the  oxyd  R'O',  The  Carbon  Group  is  most  nearly  related 
to  the  Hydrogen  Group  tiirough' Boron,  whose  oxyd  BO'  may  re- 
place the  peroxyd  bases  of  Aluminium,  Iron,  &c.f 

*  Eqnivalant  to  RO^  if  the  donTjle  atom  of  \h.e  element  be  talien  as  adopted  in 
the  table  of  atomic  weights,  pp.'  18*,  186. 

\  The  relations  of  the  elements  may  be  riewed  as  follows,  adopting  Laurent's 
theory  with  r^ard  to  the  oxyds.  The  oxyds  RO,  E'O',  RO",  R0°,  are  eq^nivalent  to 
RO,  &J0,  RiO,  R40 ;  in  whioh  1  of  oxygen  is  combined  with  a  metal  in  different 
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3i6  TAXONOMY. 

The  classification  of  the  elements  establishes  the  fundamental 
points  in  the  classification  of  compounds  or  minerals. 

The  elements  of  the  Hj-drogen  Gronp  enter  as  electro-positives, 

(1")  Into  compounds  with  elements  of  the  Arsenic  Group  ; 

(2)  liito  compounds  with  elements  of  the  Chlorine  Group  ; 

^)  Into  compoiuids  with  elements  of  the  Oxygen  Group. 

The  elements  of  the  Ai-senic  and  following  Groups  also  enter 
into  combination  with  Oxygen. 

There  are  hence  the  classes — 

(1)  jStdpkurets,  Ars&n.iwrets,  eta. ; 

(2)  Ghlorids,  Bromids,  etc. ; 

(3)  Oxijds. 

»In  each  of  these  divisions  there  may  he  Sinary  Compo-wn,ds 
and  DovhU  Bmary  Oompounds,  the  latter  consisting  of  an  acid 
in  combination  wiUi  bases,  as  the  salts ;  the  former  being  bases 
alone,  either  singly  or  united  together,  as  the  ordinaiy  sulphurets, 
oxyds,  &c. 

The  Binary  Oxygen  Oompounda  are  either  (1)  Oxyds  of  Elements 
of  the  Symvgmi  Grcnm;  (3)  Oxyds  <f  Elmnmis  of  the  Arsenic 
Growp^  <x{^)  Oxyds  of  Elements  of  the  Oa/rbon  Growp. 

The  Double  Binary  Oxygen  Compounds  or  Salts,  may  be  Salts 
(1)  of  Acids  R0= ;  (2)  of  Acids  R'O' ;  (3)  of  Acids  EO' ;  (4)  of 
Acids  E'O'. 

Such  are  the  main  points  in  the  classification  followed  in  this 
work.  In  general  principle  it  is  like  that  of  Berzelius,  and  there- 
fore closely  related  to  the  systems  adopted  by  various  authors  in 

'  leralogy.  The  detaila  of  the  system  will  be  gathered  from  the 
— : gjj  beyond. 

^_  ._3  composition  requires  that  species  should  be  grouped 

together  in  the  same  division ;  and  species  that  are  related  in 
form  constitute  a  natural  group  in  such  a  division. 

From  the  facts  already  stated,  it  appears  that  boracic  acid 
should  be  regarded  as  a  base  in  alt  silicates,  DathoUte  is  related 
to  Euclase  as  well  as  Sphene  in  both  form  and  formula,  if  the  bo- 
racic acid  is  thus  regarded;  and  Axinite  has  also  the  simple 
oxygen  ratio  1:1.. 

Again,  titanic  acid  in  the  so-called  silico-titanates,  acts  as  a 
base,  this  acid  EC  united  with  EG  being  equivalent  to  E'O',  and 
replacing  thus  an  ordinary  peroxyd     See  undei  Sphent,  ii  20*1  "^ 

The  true  relations  of  the  anhydrous  bdicat»i  aie  mide  (ut  by 

states,  Tirtaally  equivalents,  as  they  saturate  equal  qnantitme  of  oxygen  These 
states  are  R,  El,  Ki,  Ri.  The  metals  of  the  Hydrogen  Section  in  the  atate  ex- 
preaaedhy  it  appear  tobemonometrio  and  mutually  leplaoeable  in  the  state  of 
Rl  riiombohedr^ ;  in  tlie  state  of  RJ  dimetno,  as  m  Tin,  Titanium  Chrominm  in 
the  states  R  and  R*  ia  related  to  Iron ;  in  the  atate  Ri  it  should  be  olassed  with 
Vanadium,  as  exemplified  in  the  relations  of  the  Chromatea  and  Vanadates.  Iron 
in  the  state  of  El  (as  in  the  deutoxyd)  is  related  to  Tin  and  Titanium.  The  dimor- 
phous forms  of  a  metal  may  depead  on  these  different  states  or  conditions. 
•  Also  a  paper  by  the  Author,  in  the  Am.  J.  Sei.  [2],  avii,  p.  218. 


>y  Google 


CLASSIFICATION   OF  MIBERAI.S.  247 


taking,  as  the  basis,  the  oxygen  ratio  between  all  the  oxyda  and 
the  silica,  as  explained  on  p.  207.  They  may  for  the  most  part  be 
grouped  into  four  gi'and  sections. 

1.  Oxygen  ratio  for  the  bases  and  sihea  1  :  3, 

2.  Oxygen  ratio  for  the  bases  and  silica  1 :  2. 

3.  Oxygen  ratio  for  the  bases  and  silica  1  :  1. 

4.  Oxygen  ratio  for  the  bases  and  silica  1  to  less  than  1, 
Thejirst  group  includes  one  or  two  doubtful  species,  Edelforsite 

a  silicate  oflime,  Mancinite  a  silicate  of  zinc.  The  second  includes 
Angite,  Spodnmene,  Ehodonite,  Beryl,  &e.,  and  is  the  Av^He 
Section.  The  thwd  includes  Garnet,  Chrysolite,  Zircon,  Meionite, 
Idocrase,  Epidote,  &c.,  and  is  the  Oamet  Section.  The/owr^Ain- 
cludes  Andalnsite,  Topaz,  Staarotide,  Kyanite,  Silliuianite,  Sphene, 
Euclase,  Tourmaline,  &c.,  constituting  the  AndaludU  Section. 

Besides  these,  there  may  be  anothergroup,  characterized  by  the 
ratio  1  ;  1^,  represented  in  Eulytine,  (Bismuth  Blende),  and  Leu- 
cophane.    The  composition  of  Eulytine  is  however  stiU  in  doubt. 

There  are  in  some  cases  accessory  ingredients,  or  an  excess  of 
base  or  silica,  which  cause  divergences  from  th^e  ratios,  and  in- 
dicate anotlier  principle  which  should  be  recognized  alongside  of 
theprominent  central  one. 

Thus  Hornblende  and  Angite  are  related  in  form  and  so  closely 
in  composition  that  they  graduate  into  one  another,  and  a  mineral 
with  the  form  of  one  may  nave  the  composition  of  the  otlier.  Yet 
the  oxygen  ratio  of  Augite  is  1  :  2,  and  ofHornblende  1  :  SJ.  Li 
Hornblende  there  is  an  addition  therefore  of  ona  eigl4h  to  the 
sihca,  without  removing  the  species  from  the  Augite  type. 

Meionite  has  the  oxygen  ratio  for  the  bases  and  silica  of  the 
Garnet  Section  1  :  1,  and  Bischof  and  Kose  regard  this  as  the  true 
ratio  of  all  Scapolite.  The  analyses  of  Scapolite  give  mostly  the 
ratio  1  :  Ij,  and  taking  this  (as  is  probably  correct)  as  the  Scap- 
olite ratio,  there  is  here  an  addition  of  one  third  to  the  silica, 
which  does  not  interfere  with  close  homceomorphism  with 
Meionite. 

Again,  Sodalite,  Haiiyne,  and  Nosean  have  a  like  trapezohedral 
form  and  also  a  common  composition,  exoevt  that  one  contains  a 
portion  of  chlorid  of  sodium,  another  of  sulphate  of  lime,  anoth- 
er of  sulphate  of  soda ;  and  the  accessory  ingredients  do  not  inter- 
fere with  the  fundamental  resemblance  of.  the  species.  In  Ittne- 
rite  there  is  the  same  form  and  composition,  wifh  water  as  the  ac- 
cessory ingredient.  Nepheline  and  Oanerinite  ai'O  closely  allied 
to  one  another  both  in  foj-m  and  composition,  except  that  the  lat- 
ter includes  a  portion  of  carbonate-of  lime  and  soda ;  this  addition 
in  Cancrinite  causes  scarcely  any  divergence  from  the  angles  of 
ITepheline.  *  ■ 

Si  Staurotide,  the  oxygen  ratio  for  the  peroxyds  and  silica  is 
mostly  1  :  i ;  yet  some  good  analyses  afford  the  ratio  1  :  § ;  and 
moreover  there  is  a  difference  in  specific  gi'avity,  corresponding 
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with  the  difference  of  composition,  the  ratio  1  :  ^  being  connected 
with  the  hiehest.  In  Andalusite  the  ratio  is  1  :  § ;  yet  a  chemist 
analyzing  Andalusite  and  a^ociated  Kyanite  finds  this  ratio  for 
the  latter,  and  1  :  |  for  the  former,  in  -which  last  several  analysis 
agree  ■with  him.  The  analyses  of  Sillimanite  afford  the  oxygen 
ratios  1  :  |,  1  :  f ,  1  :  |,  and  perhaps  also  1  : 1.  The  facts  theretore 
go  to  show  that  there  may  be  an  addition  to  the  amount  of  silica 
without  altering  the  type  of  the  species. 

In  the  Feldspars,  Ajiorthite,  a  well  characterized  species,  has 
the  oxygen  ratio  for  the  bases  and  silica  1 : 1,  as  in  Meionite.  Oli- 
goclase,  Andesine,  Labradorite,  and  Albite,  are  all  Triclinic  and 
Slcsely  hom(Bomorphous  with  Anorthite.  Yet  these  species  differ 
from  Anorthite  in  having  an  increased  proportion  of  silica,  and 
this  silica  is  therefore  added  without  changing  the  type.  1  :  1  is 
theretore  the  type  ratio  of  the  Feldspars,  while  1  :  1,  1  :  |-,  1  :  2, 
1 :  f,  1  :  3,  are  the  occurring  ratios, 

llie  Micas  illustrate  the  same  principle ;  the  type  ratio  is  1  :  1, 
as  with  the  feldspars.  The  Hyib-ous  Silicates  are  also  in  many 
cases  examples  of  the  same,  the  water  often  not  affecting  the  type, 
and  the  species,  if  the  water  is  excluded,  having  an  analogy  in 
form  and  composition  to  anhydrous  species. 

In  cliaracterizing  the  sections  of  silicates  laid  down,  it  is  there- 
fore necessary  to  recognize  not  only  the  type  ratice  for  the  group, 
but  also  the  variatioia  on  this  type  that  occur.  It  appeam  also 
preferable  to  make  distinct  sections  of  the  Hicas  and  Feldspars, 
as  these  species  form  natural  groups  by  themselves.  The  Feld- 
spar section  is  characterized  hy  a  ratio  of  1  :  3  for  the  oxygen  of 
the  protoxyds  and  peroxyds,  which  ratio  does  not  occur  in  the  other 
sections  of  anhydrous  Silicates, 

"With  respect  to  the  Snlphurefs  and  Arseniurets,  an  important 
fact  is  established  by  the  homceomorphism  of  the  species,  as  re- 
cognized by  Frankenneim,  viz ;  tliat  Arseniurets  and  Sulphurets 
are  related  in  form,  and  also  in  formula,  if  the  halved  atomic 
weight  of  arsenic  be  adopted.  Thus  Fe  S',  Fe  (As,  S)',  Fe  As",  are 
related  compounds. 

In  the  following  synopsis,  it  will  be  observed,  that  the  species  of 
each  division  are  associated  on  tlie  ground  of  their  analogy  in 
composition  and  divided  into  groups,  according  to  their  crystalline 
forms.  These  groups  are  therefore  in  many  cases  mutually  dimor- 
phons,  or  rather  pleomorphons.  The  many  cases  of  pleomorphism 
among  minerals  and.  their  exact  relations,  are  fiierefore  exhibited 
in  the  airangement.*  .  ■ 

*  Tbe  oliiBaifiEation  wHi^  ia  here  adopted,  both  in  its  Berzelian  features,  and  its 
groupina  epeoios  of  lilie  orjetftUization  together,  is  similor  to  that  published  in  the 
laBt  edition  of  this  ^ork.  There  ore  however  many  modifi cations  introduued,  es- 
peeiftlly  in  the  arrangement  of  the  Silicates;  and  greater  precis  ion  has  been  giyen 
to  al!  of  its  divisions. 

The  recent  arrangement  pubUshed  by  Professor  Gustaf  Koae  in  his  Eryatallo- 
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CLASSIFICATION  ( 

Oeneral  R&oi&w  of  the  Classifiaation  of  Minerals. 
I.  NATITE  ELEMENTS. 
I,  Hydrogen  Gkoup. 


n.  Aksbhic  Gkodp. 
.    1.  Ai-senie  Seotion. 
2.  Sulphur  Soction. 

m.  Cakeon  Gkoup. 

11.    SFLPHUEETS,    AESENIUEETS,    Etc. 

I.  BIB"ARY  COMPOUNDS, 

1.  Compounds  of  Elements  of  the  Arsenic  Group  wifli  one  anoth- 
er, (p.  30). 

1.  Bealgar  Gfoup.     Composition  BS.    Monoolinio. — Realgar. 

2.  Orpiment  Or.  Composition  E' S'.    Trimetrie. — Orpimeut,  Bismu thine,  Stibnite. 

3.  CompouiKis  of  Elements  of  tlie  Arsenic  Group  with  those  of 
the  Hydrogen  Group. 

1.  DisCBASiTB  Division.     Composition  R°  A,*  (p.  35), 
1.  BUerasUe  Or.    Trimetrio. — Disorasite. 

2.  Galena  Divibion.     Composition  R  A,  (p,  37). 

1.  Galena  Or.    Monometrio. — Silver  Glance,  ErabeBoita,  Galena,  Cupi'ojilumbite, 

Manganblende,  Sjapooi'ite,  Seheererite,  Clausthalite,  Tilkerodite,  NaumaJiuite, 
Altaite. 

2,  BUnds  Or.    Monometrio,  Tetrahedral. — Blende. 

S.  Stroiaeyente  Or.    Trimetric — Copper  Glanue,  Stromeyerite. 

4.  PyrrhoUiie   Or.      Hexagonal. — Cinnabar,    Millorite,   Pjrrhotiue,   Greonocklte, 

Copper  Niokel,  Breithanptite. 

3.  PrRrrES  Division.     Composition  R  A',  (p.  54). 

1.  Pyrites  Or.    Monometrio. — Pyrites,  Hauerito,  Smaltine,   Chloanthite,   Cobalt- 

ina,  GersdorfSte.  ttllmannite, 
%  Ma/reaaite   Or.    Trimetric. — Maroasite,  Rammelebergite,  Lenoopyrite,  Mispickel, 

Glauoodot,  Sylvanite. 

5.  Wagyagite  Qr.    Dimetric — Nagyagite. 

4.   OovBlline  G'roup.    HexagonaL — CoTelline, 

4    Skotteeuditb  Division.     Composition  R  A^.     Monometrio,  (p.  61.) 
bknttcruiite 

OhemisiJie  Mincial-Syetam  (1858)  has  .many  points  in  oojnmon  with  tie  aboTe. 
Tet  in  the  adaptation  of  Orystailogi^phy  to  the  Berzelian  System,  the  author's 
method  le  his  own  and  of  earlier  date ;  moreover  the  peauliaritios  are  many  and  of 
a  fundamental  character.  The  author  however  takes  pleasure  in  acknowledging 
hifl  indebtedness  to  Prof  Rose's  able  work,  for  many  invaluable  facta  and  opinions 
therein  contained. 

*  A  stands  for  Arsenic,  Sulphur,  or  any  element  of  the  Arsenic  Group,    The  halv- 
ed Atomic  Weight  of  Arsenic  is  adopted  in  these  formulas. 
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n;  DOUBLE  BINARY  COMPOUNDS. 

1.  The  Persulpliuret  a  Siilpliuret  of  Iron,  Cobalt,  or  Niotel,  (raetals  of 
the  Hydrogen  Group),  (p.  67). 

1.  XJBBtesfe  Or.    Monometrio. — Linnfeite. 

2.  Ohalcopyrite  Gr.    Dimctrio. — Chaleopyrite,  Tin  Pyrites. 

3.  Slernberffile  Or.    Triioetric. — StBrnbapgite. 

2.  The  PersulphuretaSulphuretofan  element  of  the  AraenicSection,  {p.  V2). 

1.  Fersulphursl  of  tks  form  K'B'—'Woi&'beigiie,  Eerthiente,  Zinkenite,  Miargy- 

rite,  Plagionita,  Jameaonite,  Hetaromorphite  Brongniaidita,  Chiyjatite,  Dufre- 
no jsite,  Freislebenite,  Pjrargynte,  Prouatite,  Boomonite,  Boulangcrite,  Aikin.- 
ite,  'Wolohite,  Koballite,  Tctrahediito,  Tcnnantifa,  Geouronite,  Stephanita, 
Poljbasite. 

2,  Persulphuret  of  the  form  R'  S'  — Enargite,  Xantbocone,  Fireblende. 

IILFLUORIDS,  CHL0RID8,  BEOMIDS,  lODIDS. 
I.  BINARY  COMPOUNDS. 

1.  Calomel  Division.     Composition  R'(C1, 1,  Br),  (p.  89). 
1,  Galomel  Or.    Dimetria. — Oalomal. 

2.  Rock  Salt  Division.    Composition  R  (CI,  I,  Br)  orRF. 

1.  Ruck  Salt  Gr.     Mouoraatrio. — Syltine,  Root  Salt,  Sal  Ammoniac,  Eerargjrite, 

Embolite,  Bromyrite ;  Fiuor  Spar,  Tttrooerita. 

2.  lodyrite  Or.    Eaxagonal.— lodyrite,  Fluooevite. 

3.  OotimmU  Gr.    Tricoetrie. — Cotimnite. 

II.  DOUBLE  BINARY  COMPOUNDS. 
Cryolite,  Cliiolite. 

IT.  OXYGEN"  COMPOUNBS. 

I.  BINARY  COMPOUNDS. 

I.  OXVDS  OF  ELEMENTS  OF  THE  HYDROGEN  GROUP. 

a.  Anhydrous. 

1.  MONOMBTBIO    OXYDS,  (p,  101). 

1.  Psr%elase  Gr.     Compoaition  E  O. — Periolase,  Red  Copper. 

2.  MarUte  Gr.    Cconpoaition  R*  O'.— Martite. 

3.  Spinel  Or.     Composition  R  0-t-E'°  0'. — Isarino,  Irite,  Spinel,  AutomolLte,  Mag- 

netite, Pranklimte,  ChTomio  Iron,  Pitchblende. 

4.  Melaeimite  Gr.     Compijaitioii  B  0'.— Kelsoonito  (!), 

2.  Hexaookal  OxTDaj(p.  110), 

1.  ZincileGr.    CompoaitionRO.— Zinoite,Wster (!). 

2.  Oarmdvm,  Gr.     Composition  R'  0',~ Corundum,  Specular  Iron,  Ilmenite. 
•3.  Teaorite  Or.     Composition  R  O'. — Tenorita. 

3.  DiMETBIO   OxYDS,   (p.  117). 

^1,  Midile   Or.     Composition  R  0'.^— Cassiteriie,  Rutile,  Atiataae;  Braunite,  Haus- 
mannite  (!). 


.4.  Tbiuetmc  Oxtos,  (p.  122). 
,1,  Ohalcolrichite  Or.     Composition  R  0."-C!ialootrichite, 
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2.  Ckrysoberyl  Or.     Composition  R'  0', — Ctryaoberyl. 

8.  BrooMte  Or.     Compoaition  E  O'. — Brookite,  Pyrolusita  (!). 

5.    CoMHINATION    OF    OsYTS  ANB  CHLOBIDS  OB  SuLPHUBBTS,  (p.  127). 

MatlocMte,  Mendipite,  Yoltzite. 

b.  Eydrous  Oayyds.    (p.  128). 

1.  Biaepore  Or.     Ratio   of  oxygen  of  oxyd  and  water  S  :  1,     Trimetrie. — Diaa- 

pore,  Gothite,  Maaganite,  (f)  Poliaoite  (f). 
a.  LtmoniU  Of.    Ratio  of  osjgen  of  oxjd  and  water  2  ;  1.— Limonite. 

3.  Brasite  Or.     Eatio  of  osygec  of  oxjd  and  water  1 :  I.    Hesagonal.  — -Bracite, 

Gribbeite. 

Appendix.    Voltnerite,  Psilomelane,  Wad. 

4.  Comoino^on  of  oxyda  and  tMoTids. — Ataoamlte. 

n.  OXTDS  OF  ELEMENTS  OF  THE  AESENIC  GEOUP. 

1,  Aksenic  Division,  (p.  139). 

1.  Arsenolile  Or.    Compoflition  ROl    Monometrio. — Araenolite,  SenarmODtite. 

2.  ValentiniU  Or.     Composition  R  0^     Trinietrio.— Valentinita,  Biamutli  Oelire{<). 
8.  Kenaesite  Or.    CompoBition  R  (0,  8)'.    Monoelinie. — Kerroesite, 

4.  Oernantite  Or,    Composition,  B  0'. — Cervantite. 

2.  Sdlphub  Division,  (p.  143.) 

1.  Swlphwotis  Acid  6fr.     Composition  R  01— Sulplinroua  Acid. 

2.  Sulphuric  Acid  Or.     Composition  E  01— Snlpiiurio  Aaid, 

3.  Wolframine  Or.     Compoajtion  E  0'.— Wolframine,  Molybdine. 

III.  0XYD8  OF  OAEBON,  BOBON,  SUJCOir. 
Carbonic  Acid,  (p.  144), 
Sassdb,  (p.  1441. 
Quartz,  Opal,  (p.  145). 

IL  DOUBLE  BINAEY  COMPOUNDS,  OR  SALTS. 

1.  Aaid  of  the  Form  E  O^ 

L  SILICATES. 

a.  Anhydrous  Silicates. 

ratio  of  bases  and  silica,  1  :  3,  (p,  155). 

2.  AuoiTi;  SKCTioif,     Oxygen  ratio  1 :  2 — varjing  to  1  :  2},  (p.  166). 

1.  Aiiffite    Or.      Monoelinie. — Wollaatonite,   Pyroxene,    Rhodonite,    Spodumene, 

Hornblende,  Acmita,  Wiohtyne,  Sordawalite. 

2.  £attiiifftamle  Or.    Triulinie. — Babingtonite. 
8.  Serj/l  Or.     HaiagonaL — Beryl,  Eudialyte. 

3.  EuLYTiNE  Section.     Oxygen  ratio  1  :  IJ,  (p,  181). 
Enlytine  (!).     Leucophane. 

4.  Garnet  Seotiow.     Oxygen  ratio  1  ;  1  ; — varying  to  1  :  ^  in  Chon- 
drodite,  and  1  :  4  i°  Seapolite. 

J.  OkrysoHte  Or.     Ti'imetric,  (p.  184).— Chrysoliie,   Fayalita,  Tepliroite,  Ohondro- 

dite. 
2.  Fhenacite  Or.     Hexagonal,  (p.  189).— Willemite,  Phenaoite. 
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5.  Mica  Section.  Osygen  vatio  for  type  1  ;  1, — varying  to  1  :  I^. 
Structure  micaceous,  (p.  217). 

Muscorits,  Phlogopite,  Biotite,  Lepidolite,  Lepidomelane. 

6.  Fbldspab  Seciion.  Oxygen  ratio  for  type  1  ;  1, — varying  to  1  :  3; 
oxy  en  ratio  between  protoxyds  and  peroxyds  1  :  3. 

1.  ZeuMte  6r.    Monometrio,  (p.  229). — Sodalite,  Lapis-laauli,  Haiijne,  Noaean,  leu- 

3.  Nepheline  Or.     Hexagonal,  (p.  232). — Naplieline,  Canorinite. 

8.  Feldspar  Gr.    Triolinio  or  Monoolinic,  (p.  234). — AnortMto,  AndoBinfl,  Laliradop- 
ite,  Oligoolaae,  Alliite,  Orthodaee. 

4.  Fetalile  Gr.    Petalite. 

7.  Abdalositb  Section.     Oxygen  ratio  I  to  less  tlian  I. 

1.  GekUmte  Qr.    Dimetrie,  {p.  256). — Gshleaite. 

2.  Andaiutite  6r.    Trimetrio,  (p.  267),— Andalusite,  Topaz,  Stanrotide,  Lieyrita  (*), 

3.  Xyanite  Or.    Triolinio,  (p.  2flB). — Kyaoite,  SOliinanite. 

4.  Mulass  Gr.    Monoolinie,  (p.  26^). — Eadaee,  Sphene. 

5.  ThurmaHne  Or.     Hesagonal,  {p.  270). — Toormftline. 

b.  Hydrous  Silicates. 
A.  MAGirasiAM  Htdroos  Silicates. 

1.  Talo  Sectioh.  Oxygeu  ratio  for  bases  and  silica  {water  excluded)  1  :  3 
to  1  :  aj,  (p.  276). 

Talc,  MearseliaTim,  B"eolits,  Spadaite,  Ciloropliieite,  CrocidoUte  {!). 

2.  Serpgntinb  Section.     Osygen  ratio  1  :  2  to  1  :  IJ,  (p.  279). 
Pioropiyll,  Korolite,  Moni-adite,  Aphrodite,  Pierosmine,  Aotigorite,  Saponite,  Ser- 
pentine, Deweylite,  Hydropliite. 

3.  Chloette  Seotiok.     Oxygen  ratio  1 ;  1  to  1  :  |,  (p.  289). 

1.  Oxygen  ratio  1  ;  1. — Hieiiigerite,  Thuringite,  Euphyllite,  Pyroaclerite  (A). 

3.  Oxygen  ratio  1  ;  J.— PjroBolerite  (B),  CMuoelilore,  Chlorite,  Delessite. 

3.  Osygen  ratio  1  r  J.— Ripidolite,  Apbrosiderite,  Clintonite,  CLloritoid  (A). 

4.  Oiygen  ratio  1  :  -J.— Chloritoid  (B),  Cronstadite,  SideroachiBolite,  Margarite. 

B.  Non-Maonesian  Hydbous  Sihcatbs. 

1.  PrROPHYLLiTE  Sbction.  Oxygen  ratio  between  bases  and  silica,  water 
excluded,  1  :  3  to  1 :  2^,  p.  303,  (Related  to  Edelforsite  Section  of  Anhy- 
drous Silicates.) 

Pyrophyllita,  Anthoaiderite, 

2.  Pectolctb  Section.  Oxygen  ratio  1  :  2  to  1  :  2J,  p.  304.  (Related  to 
Augite  Section  of  Anhydrous  Silicates). 

1.  Apophyllite  Gr.    ApophylXite  (!). 

2.  Lawnontite   Or.     Monoolinic  and  Angitoid, — Peotolite,   Okeaite,  laumontite, 

Catapleiita  (f ). 

3.  IHoptme  Gr.    Hexagonal  and  BeiyUoid— Dioptase,  Pyrosmalite. 
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3.  Calamine  Section.    Oxygen  ratio  1  :  1,  p.  311.    (Related  to  Gajiiet 
Section  of  Anhydrous  Silicates). 

1,  TritotniU  &r.    Monometrio  and  Gainetojd, — Tritomite. 
3.  T/wHU  Gr.    Thorite,  Cerlta. 

3.  Oaiamine  Or.    Trimetric — Cftlamine,  Prehnite, 
Appendia^     Chlotastrolite,  SaTite,  Schneiderita,  Carptolite. 

4.  Zeolite  Section.     Oxygen  ratio  of  protoxyds  and  peroxyds  1  :  3,  p. 
SlV,  (as  in  Feldspar  Section  of  Anhydrous  Silicates), 

1.  AnaUime  Or.    Monomatric  and  Lenoitoid,  (p.  318), — Aaaloime,  Ittnerite. 

2.  OkabaziU  Gr.     Heiagonal,  (p,  S19). — ChabaElte,  Omelinite,  Levjne. 

8.  Qismon^ste  Gr.    Dimetrie,  (p.  323). — Gisraondice,  Ediogtoaite,  Jai^aeite. 

4.  Thomsoniie  Gr.    Tiimetrio.    /:  fesgO^-Oa" ;  raraly  monoelinio,  and  whan  bo, 

still  homiBooiorplioiis  with  the  trimetrio  species.     No  perfect  pearly  cleavage, 
(p.  333). — Harmotome,  Phillipflita,  Thomeonite,  Natrolita,  Soolecita,  Sloanite. 
6,  StilMte  Gr.    Monoelinio  or  trimetrio  ;  a  perfect  pearly  cleavage,  {p.  830). — Epis- 
tilbite,  Henlandite,  Brewsterite,  Sfjlbite,  Caporcianite. 

5.  Datholitb  Seotion.    Oxygen  ratio  1  to  less  than  1.    (Related  to  An- 
dduaite  Section  of  Anhydrous  Silicates),  p.  334. 

Datholite ;  Allopliane,  Sohi'otterite, 
AppenSx  to  Hydrtma  Silicates,  (p.  337). 

c.   Urtarranged  Silicates  containing  Titanic  Acid,  (p.  841). 
Keilhauite,  TBcheffkinite,  Seliorloinite,  Mosandrite,  Vohlerite. 

II.  TANTALATES,   COLUMBATBS,  (TITANATES),   TUNGSTATES, 
MOLYBDATES,  VANADATES,  CHR0MATE8,  (p.  344). 

J.  PyrocMore  Or.  Monometric. — Oxygen  ratio  I  ;  3. — Perofsijte,  Pyrochlorc, 
FjJThite  (rj. 

2.  Seheelite  Gr.    Dimetrie. — Osygen  ratio  of  baees  and  aeid  1 ;  8. — Soheelito,  Schee- 

IfltinB,  Wnlfeaita,  Azorite  (!). 

3.  Fergntonite  Gr.     Dimetrie     Oxygen  ratio  2 :  1. — Fergiisonite. 

4.  TantalUe  Of.      Trimetrio;   I.  fclOO'-IOS".— Tantalite,  Wolfram,   Columbite, 

Samargkite,  Mangite. 
e.  Polymignyte  Gr.     Trimetric ;    / ;  /=90^°-95''. — Polymignyte,  Polyerase,   jDa- 

cbynite,  Euxenite,  Rutherfordite. 
6.   Yttrotantalite  Or.     Oxygen  ratio  1  ;  1, — Tttrotantalite. 
'J.   Vanadates,  Ghroiwites.     Croooisite,  Melanoohroite,  DecliBnite,  DeaoJoizite,  Vana- 

dinite,  Volborthite,  Aneoxene. 

in.  SULPHATES— SELENATES. 

1.  Anhydrous,  (p.364). 

1.  Celestine  Gr.     Trimetrio. — Glaacrita,  Thenardite,-Barytea,  Celeatine,  Anhydrite, 

Angleaite,  Almagterite,  Leadhiilite, 

2.  I>reeiite  Gr.    Bhombohadral. — Dreelite,  Snsannite. 
8.  Glatiberite  Gr,     Monoclinic^Glauberite,  Lan'arkite, 

Appendix.     Connollita,  Selanat      f  L    d  R         n, 

2.  HvDROUS,  (p.  376). 

Miaenite;  Polyhalite;  Oypsiun  At  k  t  Mascagnine;  Coqulmbite ;  Oyan- 
OBita;  Alanogen;  Alura ;  ¥p  t  &  1  te;  Copperae,  Bieborite,  IVro- 
meline,  Johannite  ;  Glaul  SI  B  t  yogene;  Copiapite;  Apatelite; 
Alunite,  Jarosite ;  Webaterit  Pas  jhan  L  nai'ite; Broohantita; Lettaomiie ; 
Medjidite,  (p.  S1%-39i). 
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IV.  BORATES. 


3.  Acid  of  the  Form  W0\ 
V.  PHOSPHATES,  AKSENATES,  ANTIMONATES,  NITKATES. 

1.  Anhydrous  Phosphates,  Absknates,  Antimokates. 

1   Apatite  0>      Heiasonal  — OsyEcen  ratio  of  bases  and  aoida,  (eiolnsive  of  fluorid 

or  Lhlond)   *!    6    (p  8flb)  —Apatite,  Oetoolito,  Orjptolita,  Zwieseiite,  Pyro- 

morphite  Mimetene 
2.  AeaoHme  &r     Dimetne     Oiygen  ratio  B  :  6,  (p.  401). — Xenotiroe. 
3   Jfona   te  fh      Mono  linii'      0-<jgen  ratio  B  :  6  to  4 :  6,  (p.  402). — Mooazilo, 

Wagnerite  Kuhnite  (I)  Laznlito. 
t  Tnpltte   Gr      Trimetrio      Oxygen  ratio  S  :  5  to  4 :  B,  (p.  408).— Triphyline, 

Tnplite. 
B.  MacKerile  Gr.*    Trimetrio.     Osygen.  ratio  6  :  6,  (p.  408). — Fisehoritc,  Peganite. 
9.  Romeine  Or.     (p.  410).     Eomeiiie. 
Appendix.     Hopeite,  Amblygonita,  Herdsrito,  Carminite. 

2.  Hydhous  Phosphates,  Arsenates. 

Tkrombolite ;  Steroorite ; .  Strnvite  ;  Haidingerite ;  Pharmaoolite,  Vivianite,  Ery- 
thrine,  Nioliel  Green,  Kcittigite,  Symplesite,  Soorodite;  Libethenite,  Oiivanite  ; 
Enolu'oite;  ArsenioBiderite ;  Phurcaaeoeiderite ;  Beudantite;  Wavellita,  Ca- 
coxene ;  . Chtldrenite,  Erinite;  Comwallita;  Phosplioohaleite ;  IVrolite; 
Delvauxane ;  Dofrenits  i  Aphaaesite;  Ohaleophyllite ;  Liroeonito;  Uranite, 
Chalcolite;  Carphosiderite  [  Plmnboresinitei  Castelnaudite,  (p.  412-482). 
Sidphato-pho^kates :  Pittidte;  Dia^ochite,  (p.  4B2). 

3.  NiTRATKS, 

Hitre ;  Kitratine ;  Bitrocaloite,  (p.  438,  434.) 

3.  Acid  of  the  Form  R  0'. 
VI.  CARBONATES. 

1.  Abhydbovs  Cabbonates. 

1.  Calcite  Gr.  Rhorobohedral,  B  :E  =1060-108°,  (p.  436).— Caleite,  Magneaite, 
Dolomite,  Breunnerita,  Mesitine,  Chalybite,  Diallogite,  SiDithaonita. 

%  AragomU  Gr.  Trimetcic.  ■  /: /3=llfl''-ilB°,  (p.  448).— Aragonite,  Witherite, 
Strontianite,  Bromlite,  Manganoealcita,  Cerusite. 

S.  Barj/tocalcite  Br.    Monoalinio,  (p.  468).-^Barytooalcite. 

2.  Hydrous  Cabbonates. 

Carbonate  of  Ammonia;  Trona  ;  Thermonalriie  ;  Natron;  Gayluesite;  Lantlianite  ; 
Hydromagnesite ;  Malachite;  Aaurite;  Aurithaleito ;  Zine  Bloom;  Emerald 
Hiekel;  Remiiigtonite ;  Liebigita;  Biemotite,  (p.  454-4g7). 

i.  Acid  of  the  Form  K'O'. 

VII.  OXALATES. 

Wliawellite;  Oxallte;  Coniatonite,  (p.  484,  466). 

*  This  groap  {p.  403)  ehould  be  transferred  to  the  eeetion  of  Jiydrimi  Thai- 
pbates,  &v. 
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V.   EESINS— OKGANIO    COMPOUNDS. 

Amber;  Copaline  ;  Miiidletonito  ;  R«tmite;  Soleretinite  ;  Guyaquillite;  Pinuzite 
Walchowite ;  Bitnnien ;  Wrialine ;  Pyropissite ;  Brewstoline ;  Elaterite 
Soheererite ;  Konlite ;  Fichtolite ;  Konleimte  ;  Hartite;  Hartine;  Iiolyte 
Hatohottine]  Ozooeritej  ChriBmatmo ;  Dopplerite ;  Dinite;  Mollite. 


in.  NOMENCLATUEE. 

A  systematic  nomenclature  like  that  for  tetany  and  zool- 
ogy, is  out  of  place  in  this  aeience,  except  it  be  based  upon  re- 
lations among  the  whole  range  of  inorganic  products.  More- 
over, it  is  not  necessary  nor  desirable.*  Tlie  number  of  minerals 
known  is  less  than  seven  hundred,  and  the  double  names  of  Natu- 
ral History,  therefore,  can  well  be  dispensed  with.  The  addition 
of  the^termination  *fo  or  ^ife,  (originaUy  from  >ufloE,  stone),  answers 
Buf&ciently  well  the  purposes  of  science. 

The  best  names  allude  to  some  ^prormment  .charactenstio  of  the 
species;  others  are  given  in  Jionor  of  those  who  have  labored  in 
me  saience,  or  in  reference  to  a  prominent  locality  of  a  species. 
It  should  be  remembered  tliat  tlie  use  of  names  of  persons  emi- 
nent in  other  sciences,  or  of  such  as  are  ignorant  ot  all  science, 
is  wioUy  at  variance  with  good  usage  and  propriety ;  moreover, 
an  attempted  flattery  of  the  politically  distmguished  is  degrad- 
ing to  science,  and  cannot  be  too  strongly  discountenanced.  It  is 
important  that  the  names  when  taken  from  a  locality,  or  the  name 
of  a  person,  should  retain  their  original  ortbograpliy ;  and  also 
when  not  thus  derived,  that  they  should  be  of  Greek  derivation. ■!• 

*  The  autlioi'  haa  here  departed  widely  from  prineiplea  deemed  important  in  the 
flrat  two  editions  of  this  treatise.  The  arrangement  of  Mohs,  followed  in  the  main 
in  those  editiona,  cannot  stand  tbe  teat  of  the  developments  of  seienee.  Even  on 
its  aasnmed  ground  of  being  a  naiitral  system,  it  is  in  many  parts  singularly  artifl- 
oial ;  being  little  better  in  some  of  its  groupings  than  -an  ancient  olaSBlfioation  of 
plants  which  arranged  the  hard  wood  speeies  in  one  group,  the  herbaeeona  in  anoth- 
er, or  collected  together  flowers  of  a  color.  For  it  is  on  no  better  ground  that  the 
diamond  is  placed  alongside  of  topaz  and  aapphire;  spathic  iron  near  heavy  spar, 
(instead  of  near  calcite) ;  graphite 'neAf  psilomelane ;  allophane  ^th  green  mala^ 
chite ;  mloa  in  the  same  order  with  oronstedite,  spodumene  with  prehnite;  iolite 
with  quartz  and  chrysolite :  and  ao  on.  Yet  in  justice  to  this  Mineralogist  of 
merited  celebrity,  it  rfionld  bo  said,  that  very  many  batural  groupings  were  em- 
braced in  his  elassificatioD — far.more.  indeed,. than  in  any  of  tbe  elUmical  systems 
of  that  time,  for  the  latter  refusing  almost  all  reference  to  physical  characters,  and 
conaidering  only  the  elements  present,  instead  of  the  mutual  relatione  of  the  con- 
stituent elements,  broke  up  speeies  into  fragments 'and 'strewed  them  about  into 
most  heterogeneous  aBsemblageB. 

■j-Von  Koiicll  has  published  a  valuable  worli  on  Mineralogieai  Noraendatnre, 
entitled,  "Die  Mineral-Namen,"  etc     Mvinohen,  1868. 
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PART  V. 

DFrERMINATIVE  MINERALOGY. 


In  the  following  Tables  for  the  Determination  of  Minerals,  the 
student  is  suppoaed  to  have  the  requisite  means  for  determining 
the  blowpipe  and  ordinary  chemical  characters  of  minerals,  so  far 
at  least  as  to  be  able  to  test — * 

1.  The  effervescence  or  non-effervescence  with  the  three  min- 
ei'al  acids. 

2.  The  solubility,  more  or  less  perfect,  in  these  acids,  cold  or 
hot,  or  the  insolubility  of  a  mineral  in  the  same  reagents. 

3.  The  presence  ot  -water  by  subjecting  the  mineral  in  a  mat- 
rasa  or  tube  closed  below,  to  the  blowpipe  heat. 

i.  The  character  of  the  water  or  fumes  given  off  with  the  acids 
or  heat,  whether  containing  fiuoric  or  other  acids,  or  alkaline. 

5.  The  blowpipe  reactions  for  sulphur,  phosphorus,  boracic  acid, 
and  other  cases  of  this  kind, 

6.  The  presence  of  arsenic,  and  each  of  the  volatile  uietals ;  also 
of  copper,  lead,  &c. 

The  student  is  advised  to  study  well  the  use  of  the  blowpipe,  and 
the  vaiious  effects  of  the  fluxes  ;  and  for  this  purpose  Whitney's 
translation  of  Berzeliua  on  the '  Blowpipe,  (puMished  at  Boston), 
will  be  found  the  best  guide  in  the  English  language-f 

Two  tables  are  here  given,  one  in -mich  the  general  divisions 
are  based  on  lustre,  streak,  and  blowpipe  and  chemical  character ; 
and  another,  in  which  the  species  are  arranged  under  the  several 
systems  of  crystallization. 

*  Ifc  ia  obyions  that  for  oorteot  reanlts,  the  testing  ahould  be  earefnlly  parformed. 
It  is  not  anffioient  in  trying  for  earbonio  aoid^  to  put  a  drop  of  dilute  a*id  on  tie 
specimen;  for  carbonate  of  lime  may  be  present  as  an  impurity-,  and  give  rise  to 
^arTesoenoa:  a  fragment  should  be  tested  in  a  test  tube  and  its  complete  soJution 
and  effervesceace  to  the  end  ascertained  To  ascertain  whether  a  mineral  yields  a 
malleable  globule  before  the  blowpipe  with  the  fluxes,  soda  should  be  tried,  if  not 
suoceasfvj  with  borax,  and  in  some  oaaea  oupellation  ia  necessary. 

f  Plattnet'a  "  Die  Probirknnst  mit  dem  Lothrohre"  (8d  eflit,  Leipzig,  1353)  ia  a 
large  and  full  wor^  on  the  anhjeet,  giving  the  most  reeeut  facts,  and  inolading  also 
reactions  with  acicls  and  other  ehenueal  cedents. 
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Before  presenting  the'  Tables  for  detennining  species,  a  few  facts 
upon  some  pr&ininent  minerals  may  be  stated*,  that  may  aid  the 
student  in  naming  the  specimens  of  bis  Cabinet.. 

1.  Quartz. — No  mineral  is  more  common,  or  more  varying  in  its- 
colors,  than  (juarta.  It  is  the  most  abundant  ingredient  of  gravel 
beds,  of  the  pebbles  of  the  fields,  Mid  of  the  sands  of  shores,  as- 
well  as  a  characteristic-  ingredient  of  granite  and  many  rocks.  It 
will  therefore  be  everywhere  encountered  by  the  student.  He- 
will  hardly  err  in  pronouncing  a  specimen  to  beouartz,  whatever 
the  colore  if  on  trial  he  finds  it  equal  to  7  in  hardness,  and  there- 
fore scratching  gla^  with  facility  and  not  attacked  by  a  file — not  at 
all  cleavable — infusible  before  the  blowpipe^not  acted  upon  by 
acids  hot  or  cold — easily  dissolved  to  a  bead  before  the  blowpipe 
witb  carbonate  of  soda — specific  gravity  not  over  2-84:.  Ailer  a 
little  experience,  the  hardness  and  absence  of  cleavage  will  suffice 
to- determine  it  in  almost  all  its  varieties. 

Caldte. — The  mineral  next  in  abundance  to  quartz,  and  as 
varied  in  its  aspects,  is  limestone  or  caleite.  Here — a  knife-point 
easily  scratches  the  surface — a  drop  of  dilute  muriatic  acid  causes 
an  immediate  effervescence — t!i&  blowpipe  doea  notproduee  fusion,. 
but  gives  an  intense' light,  and  the  mineral  after  heating  is  alkaline-, 
,  (being  reduced  to  quicklime) — the  specific-gravity  is  not  over  2*8 — 
and  when  not  compact  massive,  thffl^  is  a  very  perfect  cleavage. 

Zeolites. — The  hydrous  silicates  of  alumina  and  some  alkali  or 
earth  (potash,  soda,  or  lime)  are  often  called  zeolites.  They  are' 
moat  commonly  found  associated  together  in  cavitiea  or  seams  in. 
amygdaloidal.  rocks,  though  occoiTing  also  in  other  rocks,  as  gran- 
ite, »KC.  On.page  317,  YoL-II,  sever£U  groups-are  mentioned.  Th© 
Stilbite  group  is  distinguished  by  its  pearly  cleavage ;  th©  forms 
are  often  laminato-radiate,  and  a  drusy  surface  of  a  crystalline 
mass  is  made^  of  narrow  oblong  projections. 

In  Group  IV,  there  is  no  perfect  pearly  cleavage ;  the  forma  are 
often  acicular,  and  radiated  masses  consist  of  slender  fibres,  with 
the  exterior  often  made  of  the  squarish  blunt  or  acute  extrem- 
ities of  crystals.  The  other  groups  do  not  present  fibrous  forms ;, 
the  species  occur  mostly  in  short  and  stout  glassy  crystals,  anal- 
cime  showing  usually  faces  of  the  trapezohedron  (f..  39)  and  char 
bazite  often  in  rhombohedrons  which  are  nearly  cubes. 

EbrnbUnde,  Pyroxene,  Epidate. — ^These  minerals  fall  among 
(mhfljAram  species  that  are  fusiUe  before  the  blowpipe  and  have. 
an  imcoiorm  sireak.  Epidpte  has  commonly  a  characteristic  yd- 
hvnshrgrem.  color,  and  this  vanety  is  imlike  any  pyroxene  or 
hornblende ;  it  shades  into  brown,  gray,  and  grayish-white,  and 
may  sometimes  be  red.  Hornblende  and  Pyroxene  vary  from 
white  to  black  through  grass-green  and  olive-green  shades.  Horn- 
blende and  Pyroxene  are  distinctly  cleavable,  and  prisms  when 
broken  longitudinally  often  show  a  cleavage  plane  or  splinteiy 
look;  Epi&te  has  no  very  distinct  cleavage,  and  the  crystals 
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and  columnar  forms  have  a  more  solid  aspect,  with  a  smoother 

surface,  without  any  splintery  appearance  in  the  fracture  or  a 

indency  to  further  subdivision  of  the  columns.     In  this  last  it 

1.1.^  columnar  Tourmaline,  which  is  also  distinct  from  Horn- 


blende in  its  more  compact  look,  with  no  vertical  lines  of 
in  the  several  fibres  or  columns. 

Hornblende  and  Pyroxene  are  often  distinguished  with  difficulty 
when  not  in  crystals,  except  by  the  aid  of  chemical  analysis.  The 
crystals  of  Hornblende  are  often  six-sided  prisms,  with  angles 
approaching  120°  (two  angles  of  1243^°  and  four  of  about  118°)  or 
rhombic  prisma  of  124^° ;  while  Pyroxene  crystals  are  as  commonly 
four-sided  prisms  near  90°  in  angles,  (87°  6'  and  92°  54'),  or  eight- 
sided  prisms  near  135°  in  each  angle  of  the  prism. 

FMspm-s. — The  feldspars  are  6  to  7  in  hardness,  and  occur 
either  m  tabular  crystals  or  cleavable  ma^ive ;  never  fibrous 
columnar  and  rai-ely  gi-anular ;  the  lustre  is  vitreous,  sometimes 
inclined  to  pearly,  and  the  colors  are  white  to  flesli-red  com- 
mon ;  but  sometimes  bluish,  greenish,  and  brown.  There  is  one 
perfect  cleavage,  giving  a  smooth  surface ;  another  l^s  perfect,  at 
right  angles,  nearfy  or  quite,  with  the  former :  if  at  right  angles 
tlie  species  is  Orthoclase  ;  if  varying  three  or  four  degrees  from 
ninety,  it  is  triclinic  and  therefore  some  other  feldspar, 

Spodumene  is  a  whitish,  grayish,  or  pale  greenish  mineral, 
resembling  a  feldspar;  but  it  has  two  very  distinct  cleavages 
making  between  them  an  angle  nearly  of  135°. 

Miocbc6<ms  Mvii&rcds. — ^The  following  are  the  namea  of  the  only 
nnmetallic  minerals  that  are  properly  micaceous  in  any  of  their 
varieties — that  is,  which  consist  of  very  thin,  easily  i 


!,  I^hlogopite,  ^ioUie,  L^idoUU. — Closely  related, 
with  laminte  elastic,  unless  they  have  undergone  alteration— 
aflbrding  no  water,  or  only  a  trace  in  a  lube — BJ3.  fusing  only  on 
the  edges ;  with  acids,  little  or  no  action ;  with  cobalt  solution 
sometime  a  clear  blile,but  usually. dull.  G.=2'75 — 3'2  ;  H.=^1'5 
—2.     See  further,  pp.  221  to  227. 

2.  Pyrmhyllite,  MargofdU,  EupkylliU. — Laminse,  (excepting  in 
Pyrophylhte),  rather  brittle,  colors  white  or  pale,  affording  water 
in  a  tube ;  B.B.  fusing  on  thin  edges ;  Pyrophyllite  swells  out.  With 
acids,  little  or  no  action ;  a  blue  color  with  cobalt  solution.  G.=2-7 
—3-1 ;  H.=3-5— 4-6,  (1;5  in  Pyrophyllite.)    See  pp.  291,  300,  303. 

3.  Ohlorite,  RipidoUte,  OUnoehlore,.  Pyrosdente. — Laminaa  not 
elastic,  flexible,  affording  water  in  a  tube— feel  often  a  little 
greasy— B.B.  fusing  on  the  edg^,  more  easily  than  the  preceding ; 
in  cobalt  solution  no  blue  color.  Somewhat  attacked  by  acids ; 
colors  mostly  dark  green,  except  pyrosclerite,  which  is  often 
reddish.     See  further,  pp.  291-296. 

4.  Talc. — Like  the  last  in  most  of  the  characters,  hut  lamime 
more  greasy,  much  softer,  and  leas  thin,  and  color  mostly  very 
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pale  green :   B,B.  infusilile,  and  with  acids  not  diasolved ;  with 
cobalt  solution,  with  some  difficulty,  a  reddish  color. 

5.  .ffjTioife.— Somewhat  like  talc,  whitish  or  greenish  in  color ; 
B.B.  infusible,  heated  in  a  tube  affords  water ;  in  the  adds  mivrely 
sokihU  without  eff&rveseence.    See  further,  p.  133. 

6.  DiaUage,  Mypersthene,  Bronzite,  Vlmtonite,  Ohl&ritoid. — 
Often  neai'ly  micaceous,  though  more  properij  foliated.  The 
laminte  are  brittle,  and  do  not  separate  easily.  Tne  same  is  true  of 
Marmolite,  which  has  some  resemblance  to  talc,  and  differs  from 
the  species  just  enumerated  in  having  a  greasy  feel. 

7.  Gymum. — A  crystallized  variety :  it  is  very  soft,  laminse  sep- 
arable, hardly  flexible  without  breaking,  otten  transparent,  and 
generally  colorless,  B.B.  whitens  and  crumbles,  but  fuses  only 
with  difficulty. 

8.  Uranite,  (p.  430),  Jied  Zmc  Ore,  (p.  110),  C(^er  Mica,  (p. 
428). — ^Uranite  is  bright  green,  or  yellow;  Eed  Zinc  Ore  is  bright 
or  deep  red ;  Copper  ilica  is  deep  green.  Crystals  of  TJranite  are 
sijuare  tables,  and  those  of  Copper  Mica  hexagonal.  Copper  Mica 
gives  a  copper  reaction;  Bed  Zinc  Ore  is  oxyd  of  zinc.  Erythrine 
(Cobalt  Bk)om)  is  peach-blossom  red  in  color,  with  often  a  bluish 
tinge.  Pharmacolite  and  Vivianite  have  also  a  very  perfect 
cleavage  in  one  direction. 

The  classification  in  the  body  of  the  work  may  be  conveniently 
used  in  determining  species.  A  specimen,  for  example,  may  be 
easily  ascertained  to  be  a  sulphate,  and  next  a  hydrous  enlphate, 
if  such ;  and  then  by  taming  to  the  section  containing  hydrous 
sulphates,  a  few  further  trials  will  enable  the  student  to  ascertain 
which  of  the  species  described  he  has  in  hand.  To  facilitate  the 
use  of  the  work  in  this  way,  a  few  remarks  on  certain  compoands, 
in  addition  to  those  to  be  derived  from  the  chapter  on  chemical 
tests  and  blowpipe  analysis,  are  hero  offered,  and  also  an  index  to 
some  of  the  prominent  classes  of  species. 

Sulphvrets,  SuM>hates. — Sulphnrets  may  have  a  inetaMie  lustre, 
or  an  •uMTnetaUic  lustre  with  a  colored  streak.  Only  Blende  (stil- 
phuret  of  zinc)  and  Voltzite  (an  oxjeulphuret  of  zinc)  have  an  un- 
metallic  Insti-e  and  an  wncolofed  streak.  Consequently,  with  these 
exceptions,  any  wimietaJMc  species  with  cm  imcoMred  streak  which 
contains  freely  of  stdphur,  m/uat  ht,  a  sulphate.  The  sulphates  are 
all  unmetallic  in  lustre,  and  they  aie  often  colorless.  Helvin, 
Hauyne,  and  iNoaean  aie  silicates  containing  a  very  little  sul- 
phur. 

Pho^hates. — All  the  phosphates  have  an  wvmstoMc  lustre. 
The  streak  may  be  colored  or  uneolortd  Mone  of  them  are  soluble 
im,  water,  or  have  taste,  excepting  a  emgle  phosphate  of  ammonia ; 
and  the  pure  phosphates  give  no  odor  im,  any  way  before  the  blow- 
pipe. Besides  the  direct  test  for  phosphorus,  the  testa  for  carbonic 
acid,  boracic  acid,  sulphur,  separate  them  from  the  carbonates, 
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borates,  and  sulpiiates;  the  test  for  fluorine  from  flnorida,  although 
traces  of  fluorine  often  occur  in  phosphates ;  the  complete  solu- 
bility (without  gelatinizing)  in  muriatic  acid,  hot  or  cold,  dis- 
tinguishes them  from  the  silicates.  There  are  the  following  ex- 
ceptions to  this  last  character :  viz.,  Xenotime,  Childrenitc,  Mona- 
zite,  Turquois,  Lazulite,  which  are  also  B,B.  infusible. 

Molybdates,  Tungstates.  — The  Molybdates  and  Tungstates  are  im- 
metalliem,  Imtfe.  The  streak  is  eohred,  (yellow  or  yellowish,  rarely 
red  from  chrome,)  excepting  in  Scheehte,  which  is  often  white. 
Specific  gravity  never  under  6. 

(Mmmates,  TwntalcUss. — ^Mostly  suhmetallic  in  lustre,  with  an 
iron-black,  velvet-bla«k,  or  brownish  blaek  color.  But  Wohlerite 
and  Pyrochlore  are  yellow  to  brown,  and  Yttrocolnmbite  yellow 
to  black ;  streak  yellowish  ,to  nearly  .colorless. 
See  in  the  second  volume  for  description  of  species  of— 
Saipliurets,  not  eontftiiiiug  Arsenic,  Biemuth,  Selenium,  or  Antimony,  pp.  37  to  66, 
60,68  to  7.1,  137. 

Arseniurets   or  Sulphurets  containing  Arsanic,  AntinKHty,  Bismntli,  pp.  31. — 36, 
41   4t  52—63  fli,  13—88,  liL 
A  sec     and  Autioiony  Oxyik,  pp.  139 — 142,  410. 
SI  t    pp,  43,  43,  52. 

T  U  pp  21,  44,  64,  65. 

Fl       d    Chloride,  Broinida,  lodids,  pp.  89-98,  iUl,  128,  IBB,  463. 
b  Ipl     e»  Anhydrous,  p.  364;  Hydrons,  p.  876;  Selenates,  p.  376. 
A         t      Phosphates,  Anhydrous,  p.  396;  Hydrous,  p.  411. 
B      t      p   392.    See  also  Silicates  containing  Boraoio  Acid,  Danburite,  Asinite, 
T      m  I        Datholite. 
N  t    t      p  433. 

b      te    Anhjdroua,  j).  43* ;  Hydrous,  p.  464. 
V       A  Chromates,  pp.  359—884. 

Cet  mb  te    Tantalates,  Tungstates,  Molybdat«s,  pp.  345 — 86S. 
O         f  S  1  er,  Sulphureta,  pp.  87,  48 ;  Sulpho-arseniuretfl,  .AraeniBretfl  or  Anti- 
n  pp  35,75— eS;  Seleniurets,  p.  43;  Tellurets,  pp.  44,64;  Chlorid,  Bro- 

m  d  lod  d  pp  93,  9B,  96, 

0  t  y    oksilver,  Sulphuret,  p.  48;  Seleniaret,  p.  62  ;  Chlorid,  lodid,  p.  89,  96. 

Ores  of  Copper,  Sulphnrete,  pp.  38,  46,  65,  68;  Arsenicul  or  Antimonial,  pp.  36, 
78,  17,  82,  84—88;  Seleniurets,  p.  43;  Osyda,  pp.  101,  109,117,  122;  Osyohlorid, 
p.  188;  Silicate,  p.  309;  Ohramatea,  p.  360;  Sulphatee,  pp.  376,  389,  391;  Phos- 
phates, Arsenates,  pp.  412,  419 — 421,  426,  426,  428,  429 ;  Carbonates,  468. 

Orea  of  Lead,  Sulphnreta,  pp.  39,  41 ;  Sclcniurcts,  p.  42 ;  Teliurete,  pp.  44,  66 ; 
Antimonial  Sulphnreta,  pp.  14 — 88;  Chlorid,  p.  91;  Oxyds,  pp.  109,  117,  126.; 
Osyehlorid,  p.  127;  Tnogstate,  p.  848;  Molybdate,  p.  849;  Chromate,  Vanadate, 
pp.  859—362;  Sulphate,  870—374,  890j  Selenate,  p.  37B ;  Phosphate,  pp.  400, 
481 ;  Arasnate,  y-  401 ;  Carbonate,  452. 

Ores  of  Cobalt .  and  Niotel,  Sulphureta,  pp.  41,  42,  49,  67 ;  Biarauth,  p.  46  ;  Anti- 
monial or  Arsenical,  pp.  62,68,  56—69,61,  63,67.;  Sulphate,  p.  3S5;  Ai'scnate,  pp. 
*1B,  418  ;  Carbonate,  461. 

Ores  of  Iron,  Snlpharets,  pp.  60,  64,  60,  63  ;  Arsenical  or  Antimonial,  pp.  61,  62, 
78;  Oityds,  pp.  102—109,  113-116,  129,  181.;  Sulphate,  pp.  880,  383,  885,  387, 
1^389  ;  Borate,  pp.  395,.;  Phosphate,  pp.  399,  406— 408,  415,  424,  42Y,  431  ;  Arsenate, 
p.  418,422,  482  ;  Carbonate,  444. 

Ores  of  Zinc  and  Cadmium,  Sulphuret,  pp.  46,  61 ;  Oxyd,  p.  110  ;  Oxyeulphuret, 
p.  127  ;  Silicate,  pp.  166, 189,  813.;  Sulphate,  p.  884;  Phosphate,  p,  109  ;  Arsenate,  p. 
418  ;  Carbonate,  441,  460. 

Orea  of  Bismuth,  Salphureta,  pp.  33,  78, 11,  88,  82 ;  Telluric,  21 ;  Silicate,  181 ; 
Oxyd,  141 ;  Carbonate,  462,. 

Ores  of  Antimony,  Sulphureta,  p.  33 ;  Oxyda,  pp.   140 — 142,  410. 
Ores  of  Arflenic,  Sulphurets,  pp.  81,  82.;  Oiyda,  p.  189. 
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Ores  'Bf  Manganese,  Araenical,  p.  53  |  Sulphuret,  p,  41,  56;  Oiyds,  pp.  118,  126, 
180,  13fi,  136;  Silicate,  p.  167,  186;  Phosphate,  [ pp.  397,  406— 4Q8;  Carbonate, 
446,  452. 

Ores  of  Molybdenum,  Tungaten,  Sulphuret,  p.  66  ;  Osyd,  pp.  148,  144. 

Ocea  of  Tin,  Sulphuret,  p.  70;  Oxyd,  p.  118. 

Ofbb  of  Uranium,  Oxyds,  p.  107;  Sulphsite,  pp.  386,  392;  Phosphate,  pp.  480; 
Carbonate,  4S1,  462. 

Ctees  of  Titanium,  Oxyd,  pp.  120—133  ;  otier  ores,  116,  268,  845,  etc 


The  following  are  the  Tables  for  the  determination  of  Species. 
By  Infusihle^  or  nearly  so,  is  meant  either  wholly  infusible  or 
fusing  only  with  great  difficulty  on  the  thinnest  edges.  The 
abbreviations  employed  are  explained  beyond,  (p.  264). 

TABLE  T. 
I.   SOLUBLE  MINERALS.:    kinekais   soltjble  in  water  a^d 

HAVING   TASl-E. 

I,  Oakbonates:  effervescing  with  mnriatie  acid;  fumes  in- 
■odorous. 

n.  IfrntATEs;  deflagrating  more  or  less  on  burning  coals;  ef- 
fervescing wim  sulphuric  acid  and  not  with  nitric  or  mu- 
riatic. 

nL  -Chlobids.;  effervescing  and  giving  off  suffocating  fumes 
with  sulphuric  aeid,  and  not  with  muriatic. 

TV.  Si!i,pirATES  ANB  Phobphates  :  110  effervescence  with  either 
of  the  acids ;  B.B.  a  sulphur  or  phosphorus  reaction. 


Y.   Borates  ok  Bokacio  Acid  :  not  effervescing  with  the  acids ; 

B.E.  boracic  acid  reaction, 
yi,   Aesenous  Acid  :  B.B.  on  charcoal  alliaceous  fumes. 

H,  INSOLUBLE  MINEliALS. 

I.  LUSTRE  UNMETALLTC. 

A.  STREAK  USCOLORED. 

E.    B.B.    HO  ODOROUS   OE  VISIBLE  FOMES   ON  CHAKCOAL,  WITH  OB  WITH- 
OUT  FIjUXES  ;   GLOBULE  OBTAINED  BY  EEDUCTION  NOT  MAIJ.EABLE. 

1,    WAen  pul/oerised,  tohMy  soluMe  to  a  Uquid  state  i/n  one  or 
more  of  the  acids,  {aola  or  hot) ;  none  gdatmimng. 

*  B.B,  liofusible  or  nearly  sa,  (p.  26X* 
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■j-  Oarhoaatea:  when  pulverized,  efferveeciiig  more  or  les 

fumes  iuodoroua,  reddening  litmus  paper. 
+1  Stilphate^,  Fhospkatea,  Oxyd»  :  no  efferyeBCenoe  with  oi 
{{\  Fluoric,  Borates,  Oxalates. 

**  B.B.  fusible,  (p.  268). 

4    Carbonates  ;  when  pulvaria 

■ff  Pliosphatea,  Sulphates :  V.0 

or  phOBphorus  lenctjon. 

ff  t  Fluorids :  a.  fluorine  reaction,  and  none  of  pioaphorus. 
\\\  Borates:  no  efforveBoenoe :  B.B.  reaction  of  boracio  aoid. 

Silieates. 


*  B.B.  infusible  or  nearly  so,  (p.  271). 
"*  B.B.  fusible,  (p.  271). 


3.  InsohMe  m  aeids,  w  parUy  sohJ)U  without  gelaiimsing. 

*  B.B.  iofiisible,  (p.  274). 

[.  reaction  of  aulphur,  phoeplior 
fdraufl:  B.R  no  phosphorus  reai 
mo,  alnmina,  or  oxydof  iron,  w 
iDhydrons,  (p.  277). 

**  B.B.  fusible;  {includes  no  phosphates),  (p.  280). 

I  Sulphates : 
\  Hydrous; 
It  Anhydro 

h.    B.TS.    EITHKR  FUMES,   OE  A   M.AT.T.EABLE  GLOBULE,  (p.  286). 

*  B.B,  globule  of  lead  with  the  fluxes  on  charcoal  if  not  without, 

and  lead  OKyd  on  charcoal;  no  fumes  of  Arsenic,  Selenium,  or 
Antimony. 
**  B.B.  inodorous  fumes    of  Zinc,  Bismuth,   Antimony,   Tellu- 

***  B.B,  odorous  fames  of  Arsenic  or  Selenium. 
****  B.B.  wholly  vaporizable,  with   fumes  of  Quicksilver    and 
Chlorine. 

B.  STREAK  COLORED. 

a.   B.B.    NO    FUMES    WITHOUT    OE    WITH    THE    FLUXES  ;    GLOBULE    NOT 
MALLEABLE. 


'  B.B.  infusible  or  nearly  so,  {p.  288). 
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DETKRMraATIVE   MINEEALO&T.  -iOd 

*•  B.B.  fusible,  (p.  291). 

I  Gelatinize  with  acids. 

1+  Not  gelatinizing  with  a.a,id»;  B.B.  phosphorcs  reafition. 

■j-|-f  Not  gelatiuiaiug  with  acids;  B.B.  no  pliospliorue  reaction. 

5.   B.B.  NO  FUMES,  EXCEPT  SOMKl'IMES  OF  LEAD  J  A  MALLEABLE  MBl'ALLIC 
G-LOBTHE,  (p.  294). 

*  B.B.  lEfuaible ;  a  globule  of  tin  or  copper  with  soda. 
**■  B.B.  fusible;  a  globule  of  lead,  copper,  or  silver;  no  fumes  of 
Arsenic,  Sulphur,  Selenium,  or  Antimony. 

f  Grai'ity  below  4-5;  Ores  of  Copper. 

\\  Gravity  alioTe  4-S ;  Ores  of  Lead,  Copper,  or  Silver. 


0.   B.B.  VArOKTKING  "WHOIxLT  AUD  EASILY  JH  FUMl    , 

LIO  GLOlBtlLE,  (UMLESS  ABTIMONY  OS.  BISMOTIl),  (p.  296). 

d.  B.B.  FUMKS  OF  AK8ENIC,  SULPHUR,  ANTIMONY  OK  CHLOEIHB  ;   LEAV- 
ING A  GLOEULK  WHICH  IS  HOT  MALLEAULE,  (p.  297.) 

*  B.B.  fumes  arsenical. 

**  B.B.  fumes  not  arsenical. 

e.  B.B.    FtJMES  OF  STJLPHOK,  AESENIC,  ANTIMOHT,    CHLOEINB,  BROMINE, 
OE  IODINE ;   A  MALLEABLE    GLOBULE  OF  COPPEE   OE  SILVEK,  (p.  298). 

*  B.B.  fumes  of  Arsenic,  Sulphur  or  Antimony. 

**  B.B.  fumes  of  Chlorine,  Bromine,  Iodine  or  Muriatic  Acid. 

H.  LUSTRE  METALLIC. 
A.    STREAK    UNMETALLIC. 

a.  B.B.  H0FUME8,.(p.  300). 

*  B.B.  infusible,  or  nearly  so ;  colors  steel-gray  to  black. 

■t-  With  muriatic  Hoici  fnmes  of  Chlorine;  contain  manganese,' 

If  No  fumea  of  Chlorine  with  muriatie  acid;  (no  hydrous  epeeies). 


h.    B.B.  GIVING  OFF  FUME8,.(p.  302). 

*  B.B.  fumes  of  Arsenic  associated  sometimes  with  Sulphur  ;  glo- 
bule brittle;  color  whitish  with  sometimes  a  reddish  or  yellow- 
ish tinge,  excepting  Tennantite,  which  is  black. 

**  B.B.  fumes  sulphurous  or  antimonial,  not  arsenical;  globule 
brittle  ;  colors  rather  pale,  excepting  Manganblende,  which  is 
black. 

***  B.B.  a  malleable  globule,  or  mineral  wholly  vaporizable,  {p. 
304). 
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DETEBMraATIVE   MIKEKALOGSv- 


B,  STREAK  METALLIC 

a.  Not 

MALLEABLE,  (p.  306).. 

*  B.B.  no  fumes  ;  infusible. 

**  B.B.  fumes;  globule 

not  malleable 

""^^  B.B.  fumes ;  malleable  globule,  c 
ble. 

IS  mineral  wholly  vaporiza- 

f  B.B.  wholly  and  easily  vaporizable,  (i 
ttB.B.  a  malleable  globule ;  fumes  odo> 

)res  of  lead  not  inoluded). 

fOUS. 

|kB.  a  globule  of  lead  01 

■  silver,  without  copper  or  any  copper  reae- 

Xt  B.B.  a  globule  of  copper,  or  of  silver 

or  lead  along  with  oopper ; 

a  copper  reaction. 

fff  B.B.  a- malleable  globule;  fumes  in c 

)d0TOUS, 

h.  Malleable,  (p.  309). 

The  following  are  the  abbre-\  ntions  n-sed 

1  m  the  tollon  iiig  pages.. 

Aiitimony. 
Ai'seuioal 

Mur 

Munati-  BLid 

Aft 

Nitm  at  id 

B,bh. 

Blue,  bluish. 

Op 

Opajut 

BB 

Before  the  Blowpipe. 

Ph , 

Salt  I  f  phoaphorufl 

Bn,  bah. 

Brown,  browiiieh. 

Ply 

Pearly 

Bk,  bklu 

Black,  blackish. 

Pms. 

Prism'. 

Bor. 

Boraa. 

R   rlh 

Red  luddish 

Clfav. 

CleaTage,  Cloavable, 

Rad 

lladiafel 

Cryst. 

Cryatal8,Cryatalline, 

Ken 

Reniform 

Deorepitate. 

Sodo, 

faibonateot  tola 

Di£ 

Difficult,  difficulty. 

bol 

'-olubis,  aolutiou 

Efflor. 

Effloresce. 

Stalaot 

Stala'titiL 

Exfol. 

Exfoliate. 

&tel 

Stellate 

Fib. 

Fibrous. 

btrL 

TransluLcnt  on  edges  ouly.. 

Fol. 

Foliated. 

&trp 

Semitcansparenl, 

FUB. 

Fusible,  I'uaion. 

Srfph 

Sulphuieous. 

Gelaft, 

Gelatinize, 

'iubmet 

SubmetaUic 

Gn,  gnh. 

5«i 

Snlphunc  acid. 

Gri^ 

Granular. 

Trl 

Tian'.lucent 

gof- 

Gray,  grayish. 
Insoluble. 

?T 

Tiftuaparent 
^  itreous 

Intumeace. 

W  wl 

White   Mhitish 

Met 

Metallic. 

Iw  ywh 

ieilow  yell  wish 

The  constituents  of  the  apeeies  are  in  all  cases  stated,  and  thej" 
are  an  indication  of  the  blowpipe  reactions,  both  as  to  whether  a 
mineral  affords  water  in  a  matrass  or  cot,  and  the  effects  of  the 
metallic  oxyds  and  other  ingredients  present.  The  page  on  which 
.  the  species  is  describe  at  length  is  added,  that  the  student  may 
resolve  his  final  doubts  by  a  reference  to  the  full  descriptions. 

The  Koman  nnmerals  indicate  the  system  of  crystaHization,  in 
the  order :  I,  Monometi'ic ;  II,  Dimetric ;  III,  Trimetric ;  IV,  llilo- 
noclinic ;  Y,  Triclinic ;  TI,  Hexagonal. 

After  each,  subdivision jn  the  tallowing  Table,  there  is  a  cata- 
logue of  the  species  of  the  subdivision  that  occur  foliated  or 
fibrous  in  some  or  all  varieties,  also  a  list  of  the  species  aiTanged 
according  to  their  specific  gravities.  As  species  often  vary  much, 
they  sometimes  fall  into  more  than  one  of  the  sections  in  the  fol- 
lowing Table. 
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SOLDBLE   MINEBAL8. 


Gay  Lussjte, 
II.   INlTRATEa  : 


I.  SOLUBLE  MINERALS,  HAVING  TASTE. 

I.  Cakbonates  :  effervescing  witli  muriatic  acid ;  fumes  inodorous. 
B.B.  either  fuse,  !ii:|itefy,  or  vaporize. 

C«rb.  Ammouift,  WLitish  crusta.     Odor  of  Ammonia.    454. 

Katron,  1—1 '5     Crusts:  G  1-423;  w.  gyh;  tnste slksline ;  efflor;  S"n,  (!, 

Aq,  463,     2Vonn  line  G '2*11,    4t>->.     TlieTmonaiTite  li&a 
G  1-5-I-6,  463. 
IV;  oryBt;  G  \9—2;  ywli-w  ;  vit;    tdste  weak;   B.B. 
doerop,  opaque,  lilie  cnleite.     Sn.  Ca,  O,  Aq,  456. 
deflagrating  on   burning  cojils ;  effervescing  with 
snlphuric  acid,  but  not  witli  nitric  or  iiinriatic. 
NitrocaUite,  Sillten  tufta,  effl-or;  vit;  taBtH  sharp,  liitter ;  vary  deliq ; 

BB  alight  defli^rntion,  fiiaee  and  dries ;  Ca,  fJ,  Aq,  4S4. 
Nitratinfi,  1'5— 2    VI;  rhomboliedral;  efflor;  mas;  G2--i-»;  w.bnii.ywh; 

vit;  tpp;  taate  eoiiliiig;  BB  yw  flatoe;  Sa,  S,  433. 
Hitre,  ;J  IIT;    120";   in  crusts;    aoio  eryst;   6  \-93l ;  w;   vit; 

step ;  taste  saline  eooliug ;  BB  flama  cot  yw ;  1?,  N,  433. 

m.  Chloktds  :  effervescing  with  suffocating  fumes  with  snlplmric 
acid,  and  not  with  muriatic. 

■1-5     Whitish,  ywli,  gyii;  crusts;   pungaiit  salino  taete  ;  odor 
of  ammonia  with  soda,  93. 
I;  mas;    w;  vit;  tuate  saline;  BB  fla.me  not  yellow; 

IC,  CI.  HC. 
I;  cvyat ;  mas;  w,  ywh,  vdh,  bh  ;  trp;  taste  saline  ;  Bl! 
flame  y«llow;  Nn,  CI,  00. 

IV,  Sulphates  and  Phosphates:  no  effervescence  wifJi  eitlier  of 
the  acids.     B.B.  snlphnr  or  pliosphorus  reaction. 


Sal  Ammoniac, 
Sylvine, 
Common  Salt, 


I.  B.B.  iittlfl  0. 


MascagQine, 
Glauber  Salt, 


0  motsliio  renotion.     (AH  but  ThmardUe,  Cflauberitt,  Jieussiii  and 
Otaterite,  contain  water.) 
In  ywh  crnats.     Odor  of  ammtmia  with  soda,  Sl9. 
!'5— 3    IV;  eiBor   crusts;  (t  1-48;    w,  wh  ;   taste  cool  saline, 

bitter;  BBfnse*.  flame  yw;  Sa,  g,  Aq,  38G. 
3—2-5     I;  fibrons;  oruals;  efflor;  G  1-^5—2;  W,  ywU,  I'dt;  taste 
astringent;  very  soluble;  BB  intum,  spongy;  SI,  S, 
Aq,  with  t,  Sn,  jftg,  Pe.  Sin  or  Am,  382. 
2 — 2-6     111;  inas;  oryst;  G  1'761 ;  w;  vit;  taste  bittar  saline; 
BB  deliq ;  fiame  not  yw ;  J^.  S,  Aq,  384.     Astrakan- 
ite,  Slg,Na,g,  Aq,  B'?9, 
2— K       111 ;   iiiassive ;   subfibroiis ;   G  a-^- 3-8 ;   rdh ;   tri,  op ; 
taste  bittej-  astringent,  very  weak;  BB  fusl  !  ;  K,  Mg, 
Ca,  S,  Aq,  317, 
34 
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U.miLE   MINtlKALfi 


Aluuogen, 
Glaserite, 


Copiapito, 
CoqnimbitB, 
Apatelite, 
Iron- Alum,  '. 

Voitaite, 

MaoganeHe  Alum,  '. 

Goalarite, 

Cyanositc, 


Pyroroeline, 
Botryogsii, 


-2'6    III;  cryeti    G  i'lS;   w;   Tit;  W;  effloresces;  BB  jw 

flame;  ~^a,S,  3B5. 
-rt      IV;  eryst;  G2-1— 3'S;  ywli,gyli;  vit;  taste  weak  sa- 
line; BB  decrep;  trp  glaas;  tfa,  Oa,  S,  314. 
Pi'iams;  acjo ;  efiior ;  w;  taste  saline,  bitter;  Big,  So, 
3,  376. 
S       flb;  mflflsivo;    crusts;  w,  ywh,  rdh;   vit;  silky;  taate 

likealnm;  BBintum;  fusl  very  sol;  SI,  §,H,  381. 
■R  III;  maeaive;  cruets;  G  l-^I— l^'Io;  w,bh;  gnh;  trl; 
taste  saline,  bitter  ;  BB  fus ;  no  iotum ;  £,  S,  366.  Jfis- 
eniie  is  a  anlpliate  of  potash  containing  water,  p.  SS6. 
Jii  (in  Copperas.Botryogen,  Iron  slam),  ManganeBO  (in  Mangan- 
n  Goalarite),  Copper  (in  Cyanoeite),  Cobalt  (in  Biebei'ite), 
am  (in  Johannite),  and  Hiekel  (in  Pyromeline.) 

Crusts;  massive;  vit;  gn,  gnh-w  ;  won  exposure;  trp, 
trl;  tastesweeiisli-afltringant,  met;  BB  tnagnetio;  Fe, 
S,   Aq,  385.     Oopiapite  is  yellow ;  387  ;  Coqmmbito, 
wb,  ywli,  bnh,  380. 
I;  crust;  G  2 ;  ywh,  gnh;  taste  met-astricgeat, or ehaly- 
beatfl ;  BB  iron  reaction  ;  &e,  Si,  S,  Aq,  383.     Voita- 
ite is  sometimes  black,  E83. 
I ;  crusts ;  fibrous ;  6  2 ;  ywh,  rdh ;  taste  mat-astringent ; 
BB  mangan«!6  reaction ;  !i£n,  Si,  S,  Aq,  382. 
2-r,    III ;  incrustations,  massive;  w ;  vit ;  trp,  trl ;  BB  intum ; 
taste  astringent,  met;  Zn,  8,  Aq,  384. 
V;  massive,    eartliy;    G  B'21S ;  brigfit  blue;    strp,   trl; 
taste  metallic,  nauseous  ;  BB  on  charcoal  copper ;  Cll, 


IV;  Btalaot;  crusts ;/esA  and  rote-red;  trp,  trl;  taste 
astringent;   BB  on  charcoal  sulph  ;  with   bor  blue; 

.    6o,  S,  Aq,  385. 

IV;  erjBt,  massive;  G3'19;  vit;  emerald  green,  gnh ; 
streak  paler;  trp,  trl,  op;  taste  bitter;  solution  bu 
precip  with  infusion  of  nntgnlls ;  0,  S,  Aq,  886. 

Capillcryst;  also  as  a  gnh-w  efflorescence ;  tastemet-as- 
tringent ;  contains  nickel,  Si,  8,  Aq,  3S8. 

IV;  deep  hgacintlirred,  ywh;  streak  Ochre  yw ;  tr! ; 
taste  slightly  astringent.    BB  iron  reaction  ;  ¥e,  S,  fi, 


V.  BoitATEa,  or  Bokacic  Acid:  not 


Hydroborac 


B.B.  boracic  acid  reaction. 

Massive  or  in  scales;  G  1'48 ;  w,  ywh ;  p'ly;  feel  si 

auidulous ;  BE  fus  1 1  flame  gn  ;  B,  Aq,  144. 
Fibrous  and  fol  Uhe  gypswrn ;  G  1  '0  ;  W  ;  trl,  op ;  I 
trp  glass,  flame  gnh ;  slightly  sol  in  water ;  i. 
easily  sol ;  fia,  l(Ig,  B,  Aq,  393. 
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LUSTRE   tTNMETAl.LIC STUEAK    UNCOLOKED. 


•m,  2—2-5     IV ;  G  1-716 ;  w,  gyli,  bh,  gah ;  vit;  ti-i,  op ;  taato  fee- 

bly sweetish-alknliiie ;  BB  puffa  up,  tben  fuaes  to  » 
glaaa  ;  Su,  B,  Aq,  394. 

VI.  Aksknotjs  Acid:  B.B.  alliaceous  fumes  on  charcoal, 
enolite,  16  IV;  oapillavy;  botj^yoidal. stalaotitio ;  G8-7  ;  vit,  ailky; 

w,  ywh,  rdh  ;  t[-p,  op  ;  ta*te  nstriugaut,  aweatieh,  139. 


II.  INSOLUBLE  MINERALS,  OE  WrTHOUT  TASTE. 

1".  LUSTRE  UN  METALLIC. 

A.  STREAIC  UNCOLORED. 


(.  B.B.  NO  ODOKIMS  OE  VISIBLE  FtlMES  ON  CHAKCOAL,  WITH  OK  WrTHOUT 
THE  FLUXES  ;   GLOBULE  OBTAINED  BY  BEDUaiTOM  MOT  MALLEABLE. 

I.  Wh&n pul/ver^ed,  wholly  soluble  im,  &rte  ov  Tnore  (isids  {cold  or 
hof)  witlumt  gelatinizing- — Carbonates,  Sulphates,  Pliosphates, 
Eluorids,  Borates,  Oxyds. 


«Y  Infurfi'ble  or  ii. 
I  Carbtraates  :  wlifl(ipuWQri2ed,ellWve3i;ing  td 


irlessinftcids;  fumes  inodorous . 


Oba. — Theapeeios  are  all  aaliydrous  exoepting  Hydro inagaasite,  Lanthatiite,  end 
Pariaite ;  the  last   vontsiiis  atao  fluorine.     All  hat  Lunthantte,   Diallogite,   and 
alkaline  reaction  after  strongly  heating  B.B, 


Spathii;  Tron 
Hydromi^esite, 

Lantlianite, 

Culoito, 


Dolomite. 


2 — 8-6  Fibrous,  subfol,  earthy,  crust;  w;  in  m«r  effei'v ;  Mg, 
ij,  Aq,  466. 

le— -3  III ;  thin  plates  ;  asvthy ;  gyh-w,  ywb  ;  dull,  p'ly  ;  Ls, 
Q,  a,  4S6. 

1 — .S'fl  VI;  cleav  rhombobedj^oryst,  fibrous,  massive;  G  2'S — 
378;  w,  ywh,  rdh,  bn,bk;  vit,  eulivit,  earthy;  trp, 
op;  BB  intense  light,  caustic ;  in  mtireasy  efferv  ;  col- 
umns of  fibrous  var,  have  an,  oblifue  cross  cUava-je,  and 
in  this  unlike  Ar^onite,  Ca,  C,  486. 

Z-o — 4  ni;  crjst.mas,  fib;  G2'9~a;  w  gyb  \wh  dp  trl; 
BB  falls  to  powdar ;  Ca,  C,  448. 

;i.g — 1    VI;  106°16';  deav;  rhombohed    cr^st    gran    mas;  G 
2-8fi — 3'I  ;  w,  ywh,  rdh,  bn,  bk      Mt      strp    op     in 
fliur  slow  effarv ;  Ca,  Jdg,  0,  witli  eometimes  Ji"    and 
then  bn  on  exposure,  441. 
4  IV;    106"   5S';  cleav ;  G  H'S— 3'T  ,  w,  gjh,  ,gnh,  yn-fa; 

trp,    trl ;  BB    with    bor  trp    glass ;  Ba,    Ca.  C,  45,'i ; 
Bromiite  is  same  compound  tritoetriir;  461. 
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J8TKK   UNMETALIJC— 


Hydromn 

Caleite, 

Magueait. 


3-o-4'5  VI;  d  li:  olonr  mussiTe ;  liottyoid,  fib;  G  S-4— 3'6 ; 
vJt,p'ly-,  roae-rd;  bii  on  espoBura;  trl,  strl ;  BB  bn, 
iiifus,  dacrep;  in  liot  iraiir  effei'V  ;  Slii,  0,  448.     Man- 
ganocalBtle  {p.  462)  is  tlio  same  compound  in  tlioiubic 
pi'iaina. 
4—5        VI;  deav   R;  cryat,  fil>i'OHB,  mnaHive ;   G  2-8— B;   w, 
ywli,  Wlb,bn;  tvp,  op;  iu  BMirslow  effei'V  ;  Mg,  C«,  414. 
3o— 4'6  VI;  K  eleav,  iiittasive,  foliated;  G  3-7 — 3-85 ,  Tit,  pl'y ; 
gyh-w,bnli,  gnh-gy;  bnh-r;  trl,  op;  EB  bk, magnetic ; 
ill  mur  sol  dif;  %,  G,  ottea  with  Itln,  Sfg.  Cn,  444. 
jBTCi«ineri(B  19  similar;  G  8— -368;  w,ywli;  bii  on  ei- 
poanre  Mg,  B^e,  '6, 443. 
4-6  VI;  tieauiije  basal  I  G4-86;  bnli-yw;  streak  wh,  v ;  vit ; 

BB  bnh;  witii    bar  trpgluss;    in  mur  slow  sol  and 
efferv  ;  Oe,  0«,  C,  F,  Aq,  463. 
a  VI;  niHs  boti'yoid;   p'ly,  vit;  wb,  gyb,  gnli,  bnh ;  BB 

fumes  ofzine;  2n,  0,  447. 
,   Fefy  distinctly  foliated  or  fibrous  in  some  vanelies. 

26        Fol,  fib.  Aragonitfl,        3-5—4        Fib. 

3-3'5  Fol,  fib.  Dittfloptc,        a'6 — ia     Fib. 

S-4     Fib.  Spathic  Iron,    8-B— 4'5      Fol.flb. 

Species  arranged  aecordhig  to  tli^ir  sjisdjic  gravll;/. 

ap.  Gruviiy.  Sp,  flraTilj. 

Diallogite,  8-6— S'B. 

3-1—32.         Biu-ytooftleite  S'fl— 3-7. 

3'B— 2'7e.       Bromlite,  3^^—a■^2. 

•1-S—S.  Spntliie  Ivoii,  3-7— 3'82. 

2-8S — ;i'l.      Lftnthftuite. 

2 '9— 8.  Ftti'iaite,  4-35. 


Cule  Sinter  (6a  C) 
Hy  droiu^;neai  te , 
Calcite, 
Magnesite. 
Dolomite, 
Aragonite, 
Breunnerite, 

■j-j  J'AosjiAnJeB,  (Childi'enits,  Cvyptolite,  I'ischcrite) ;  Sulphates,  (Alunite);  Oxyds, 
Peiiolnse ;  or  Mgdrated  Oxyds, (Bmcite,  Volltnerite) ;  no  efterTeacenco  with  acids. 
Bmoite,  1-5  VI ;  tables ; /o/iaWii .' Iftinina!  flexible ;  also  fine  fibrona ; 

(i  23a  ;  w,  gyh  ;  p'ly  1  trl,  atrl ;  in  nit  boI,  iio  efferv ; 

BB  op,  fh-iable,  alkaline  ;  Mg,  Aq,  133. 
Volltnerite,  VI;   cUa« !  foliated,  raaaaive ;  G2'04;    w;   p'ly;   feel 

greasy  ;  BB  exfol ;  with  bor  intum,  trp  glass  ;  in  acids 

sol;  Sg.  SI,  Aq,  134. 
Apatite,  4'5— 5      VI;  boxag  prisms  |  alsomaJtaive;  G3 — 3*3;  green,  bh, 

w,  gnh,  gyh,  rh,  bnh;  vit,  sabres,  brittle  ;  BB  fus  difl! ! 

in  miw  in  powder  sol ;  Ca,  ?,  F,  396. 
Childrenita,  4-5 — 5     III;  only  in  cryst ;  yw,  ywh,  bob;  vit — res;  trl;    in 

mur  sol  after  long  ignition ;  Al,  Fe,  Mn,  ^,  S,  424. 
Ahmite,  6  VI;    sleai}  basal;   massive  gran;   G  2'5 — 2'8  ;  w,  gyh, 

Jni'osito,  rdb;  vit,  p'ly;  trp — strl;  BBdoorep;  in  sui  powder 

sol;  Si,  £,  S,  Aq,  388.   PisiopAaneia  green,  Al,  Fe,  §, 

;H,  390. 
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Fietlierite, 

Variaeite, 
Periolase, 


:   OHMETALLIC — STKEAK  UKCOLOEED.  2by 

,    Minute  acic  haxag  pnia;  G  4'6— 4-8;  ywh  or  colorless. 

BBfusdifri  flame gnh;  injuisol;  Oa,  P,  399. 

Ill;  crystals;  massive;  dull  gatrl;  G  2-46;  BE  much 

water  ;  ftl,  f,  S,  408.    Vftriaeite  is  npplo-green,  408. 

1;  only  ill  enbes  oi'  oet;  cleav  eub ;  G  3-674;  gnh.gn; 

trp,  tr!  ;  in  hot  nit  sol,  no  efferv  ;  S^,  lOI. 


•I.   Verij  diiUnctly  foliafed  or  jfiliroiism  some  uui 
Foil,  fib.  VSlknerite, 


xlakiU),— Oxalates,  (Wlie- 


Ois.— Pariaita  is  a  oavbonale  eontnlning  fluorine,  and  ni  ^  . 
elude  a  small  per-oeut^a.  Topaz,  Oliondrodite,  and  some  mieas  are  infiiBible  flili- 
cat«s  cantniuing  fluorine.  Danbnrite,  Toucmaline,  Axinite  are  allicatee  containing 
boracio  aeid. 


Yttrocerita, 

Fluocerite, 
Warwielrite, 
Whewellite, 


III!;  niaaalve,  earthy,  G  3-4 — 3'5,  violet,  gyh,  wh,  rdli- 
bii,  vit,  p'ly ;  BB  with  /lor  glass  yw  in  outer  flame 
while  hot;  in  i/itw  iu  powder  aol  yw  ;  Ce,  Y,  Ca,  F,  96. 

\'l ;  liexag pms and  plates;  masaive;  G  4'1,  tile-rd,  ywh; 
streai  w,  ywh ;  atrl — op  ;  BB  dftrtens  ;  Ce,  Y,  F,  96. 

Pi'ismiitio  cryst,  imbedded ;  G  8'18S ;  submet,  p'ly,  often 
dull ;  be,  bkh,  gyh,  S96. 

IV;  eryat  and  opaline  iacruat;  lustre  subadamontine, 
vitreous  ;  in  niur  sol;  oxalate  of  lime,  464,  465.  C'onis- 
toniie  is  similar,  but  ti 


itii  great  difficulty,  and  in  plawd  aliovo.) 
e  or  less  ;  fumes  inodorous. 


**  Fusible.     {Apatite  fii; 
f  Carbonates :  when  pulvai 

Witherite,  3— SIB  III;  cryst;  massive,  aubflb;  G  4'a;  w,ywL,gnh;  vi 

res;  strp,  ti-1;  BB  fus!  In  m«r  effei'v ;  fia,  C,  449. 

Strontiaiiite,  a-B— 4  III;  «ryat,  massive, fibrous ;  G  3-6— S-7S;  gnh;  w,  g 
y  wli ;  trp,  tri ;  BB  fus  dif,  rdh  flame ;  Sr,  G,  4E0. 

\\  Fkospltaiea  aad  Sulphates :  no  efferveseence  with  acids ;  BB  sulphu 
phoruB  reaction.     Nearly  all  tte  anhydrous  species  contain  also  somt 


fluorine. 


X  Hydrous.    {Altered  Tryphyline  falls  here,  see  p.  40'J). 

Websterite,  I — 2        Massive,  roniform ;    G  1'66;    w;    earthy;    adheres  to 

tongue;  BB  fuseii  dif;  in  acids  sol,  no  efferv  ;  S3,  S, 
Aq,  389. 

Piasopbnne,  l—i        Massive,  stalaet;    G  1-9 — 3;  gn,  gnb  |  ti'p,  fragile;  BB 

fus  dif;  inmuj-sol;  BB  bk ;  Si,  ¥e,  S,  Aq,  S90. 

Struvite,  III;  in  crystals;  wh,yh,bn}i;  vit;  BB  water  and  am- 

monia, 3  colorless  glass  ;  in  aeids  sol ;  Am,  Mg,  I',  418. 

IIopeLte.  2-5—3    III;  eleav!;  maasive;    G  2-16—2-9;  vit;  p'ly;  gyb-w ; 

bn ;  trp,  trl ;  sectile ;  BB  fus,  flame  gn ;  with  loda 
fumfls  of  zino ;  in  mur  sol ;  2n,  f,  Aq,  409. 
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Triphyline, 
Triplite, 


-i  III ;  stellate  fibroos,  hemispheres  ;  G  2*3— 21 ;  w,  ywh, 
gnh,  biih,  bk;  vit— res;  trl:  BB  w,  intum;  in  hot  ml 
sol ;  often  fluorine  |  51,  f,  F,  Aq,  431). 

-i  III;  stellate  fibroue ;  G  388  ;  ywh,bnh,  bn  on  exposure; 
resinoTiB  ;  trl ;  like  wavellite ;  Se,  Si,  f.  Aq,  424. 

J  Anhydrous, 
■6—4    VI ;  hexag  ;  ren,  hot,  fib,  gran  ;  G  6'6— 7'I ;  hn,  bright 
gn  ;   orange  ;  strp,  strl ;  brittle  ;  BB  on  charcoal  fus, 
glob,  cryst ;  In  hot  nit  sol ;  Pb,  ^,  CI,  F,  400. 
—6-5    III;   often   eleavable;    masaiTe;    G  3-6~8-8;    subrea ; 
bh.  be,  dull   b,   bkh-bn;   streak  gyh;    trl,  atrl;  BB 
fua !  magnetic ;  in  acids  sol,  no  efferv ;  je,  liln,  ti,  P, 
406,  408. — Often  altered  and  hydrous, 
III;  cleav  imperf;  G  2'98 ;   ywh,  goli-w;  vit,  subras ; 
trl;  very  brittle;  BB  fue  dif  w  enamel;  in  hot  m«r 
eol;  51,  Oa,?,P?  410. 
Henag!  cileav;  G  3-97;  bn;  streak  g^'h-w; 
fua  bh-bk  glass,  mnpraeiic;  Fe,  Mn,  P,  F,  8«u. 
_fi'4      IV;  maasiTe;   G3;  ywh,  gyh;    vit;   trl;  BB  fus  dif, 
gnh  glass,  with  5or  trp;  in  heated  nit  or  dilute  sid 
aol,  no  efi'err  ;  ftg,  ?,  F,  403. 
til!  oryst;    eleav  brilliant;   G  3—3-11;    pale  gn ;  vit, 
p'ly;  Btrp— trl;  BBfua!   intum,  w  ;  in  Win  powder 
BoI;Sl,?.t,F,409. 


J  deurep, 


n.  Species  verii  distinctly  foliated  0 
Wavellite,  Fib ! 


Webaterite,  389. 
PiBBophane,  390. 
Wavellite,  423. 
Hopeite,  409. 
Hederite,  410. 

f-j-f  Fluoridi 

Cfyolite,  2-5 


TjibTOKii  in  mwe  varietien. 
Pyromorphite,        Fibro 

)  their  specific  gra«ities. 

Sp. Gra' 
Wagnerite,  403.  3. 

Amblygonite,  409.  S— 3 

Caooiene,  424.  3-38. 

Triphyline,  4011,  408,      S-6- 
Pyromorphite,  400.        fi  'fi- 


2'3--2-4 
S'Tfl— 3' 
2-98. 

It  fluorine  reaction,  and  none  of  phoaphon 
a,  cleav  reetang ;  G  2"9 — S-l ;  w 


Fiuellite, 
Fluor  Spar, 


fl+t  Borates 
Hydroboraoite, 


,  anbp'ly; 
atrp— trl ;  brittle ;  BB  tns  !  II;  in  ««/  aoluble,  fumes  of 
fluorine  ;  Na,  Al,  F,  97.     CMolite  is  very  similar,  98. 

Ill ;  cryat ;  w  ;  vit ;  trp ;  Al,  F,  98. 

I;  cryst;  «/eauoct!;  massive  granular;, G  8-1— 3-2  ;  w, 
yw.  gn,  rdb,  bh,  purple;  vit;  trp,  ti'i ;  brittle;  BB 
phoaphoresees  fus  dif,  enamel ;  Ca,  F,  94- 
effervescence  with  acids.    B.B.  reaction  of  boracio  aciQ. 

Foliated  and  fibrous  like  gypsum;  G  1-9—2;  wli ;  BB 
fua,  clear  glass ;  Ca,  itfg,  S,  B,  393. 
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271 

Mnssas  made  of  iaterwovan  fibres :  w ;  6a.  B,  Aq,  S9S. 
Other  hydrons  borates,  p.  394. 

I;  small  cubes,  Ac,  hemibed ;  massivG;  G  2-9— B ;  w, 
gyh,  ywh,  gab;  vit;  atrp,  trl;  BBintum,  gless,  wbioh 
is  w  when  cold ;  in  mar  aol ;  "S/lg,  B,  393. 


2.  Soluble  in  adds,  the  sUiua  gelabmismg  either  before  or  aftm  the 
mineral  has  been  heated  ;  Silicates. 

B.B.  infusible  or  neatly  so. 

CoHyrite,  i— 2       Like  day;  fiel  gi'eaay;   adhereg  to  the  toDgiiii;   G2 — 

S'g;  BBinfus;  inniigelat;  Al,  Si,  Acj,  S88. 
Nonti'onite,  2—3       Massree ;  feel  unetaoua;  ywh,  gnh;  op,  strp ;  fragile; 

BB  infus,  bh,  bn  ;  in  laur  gelat ;  Fe,  Si,  Aq,  838, 
Allophane,  3 — SS    Mas,  or  in  hyaline  crasta,  and  reniform  ;  G  1'86 — 2'1 ; 

Sohrotterite,  guh,  bh,  ywh,  w ;  BB  flame  oommonly  green  with  bor 

fufll   glass  ;  Al,  Si,  Aq,  336,  337. 
Calamine,  4-6 — 5    III;  maramiilary,  botryoid,  massive;  G  3-85 — 3'45;  wh, 

bh,  gnh,  ywh,  bnli ;  trp,  trl ;  BB  fua  dif !  ! ;  with  bor 

glass;  with  soda,  ftimea  of  ainu  dif;  ia  jnurgelall — 

Zn,  Si,  Aq,  313. 
Willemite,  5-B  VI;  inbesag  pma  and  massive;  G  8*9— 4'a;  wli,  gnh, 

yw,  gyh,  bnh  ;  trp,  op ;  BB  deei'ep,  infus  or  fus  dif!  I ; 

in  powder  in  mwr  gelat ;  Za,  Si,  189. 
Qehlenite,  B-fi — 6    II;  in  email  glassy  oryst;  G  2-9— r31 ;  gnh,  gyh,  bnh; 

BB  fus  dif  I  1  ia  mar  gelat,  268 
Cerite,  5'fi  VI ;  in  bexag  pms,  maa,  gran  ,  G  4  <)12 ;  dull  adamantine, 

resinous;    clo\obn,    cherry  i,   gyh;     strl,    op;    BB 

infus;  powdei  m  ddute  mttr  gelat  easily;  Ce,  Fe,  Si, 

Aq,  312. 
Chrysolite,  6-5 — 1     III ;  glassy  grains  and  cij  stala  disseminated ;  S  3'3 — S'5 ; 

green;  trp~til ,  BB  with  Sor fns,  iron  bead;  in  mur 

iusol;  ««i  gelat;  Mg,  Fe,  Si,  184. 
Chondrodite,  6 — 6'5    III ;  opaque  ywh  or  bn  grains  or  masses  dissem,  in  cryst 

limestone;  also  in  ei-yat  at  Veauviua;  G  3'1 — 3-2;  in 

mur  gelat ;  fluorine  reaction,  ISB. 

**  B.B.  fusible. 

I  Hydroila.     (Apophyllite  and  Analoime  imperfectly  gelatinize.) 

Spadaite,  2'5  Mas;   rdh;  p'ly;  BB  glssay  enamel;  ia  mar  sol,  imperf 

Metachloritji,  gelat;  Mg,  Si,  Aq,  2^8,     Metachlorite  is  dull  ieek-gn, 

in  m«r  gelat;  BB  fua  dif  I  297. 

Oaporaianite,  2-6  IV;   like  Heulandite;   alao  laminato-radlate ;   G  2'47; 

flesh-red;  p'ly;  BB  no  intum,  w,  enamel;   in  acids 

gelat  I  ;  Ca,  Al,  Si,  Aq,  334. 
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Subne^dei'ite, 
Lvanhordite, 

Spbowoatilbite, 

lailmontJte, 

Meaoln, 


Fftctolite, 
Okenitfi, 


Laminato-radiate  ;  w;  opaijue  ;  BB  fu3,  intum ;  in  acids 
gelat;  Al,  Ca,  Mg,  Si,  Aq,  816. 
I     IV;  oryst,  oleav;  G2-26i  p'ly,  vit,  w,  ywli,  linli;  )IBU- 
ally  whitens  and  crumble  on  exposure  like  Lnuniontite  ; 
BB  eifol,  intum,  fusl ;  Ca,  Al.  Si.  Aq;  SOS. 
Glob,  diverg,  laniinato-rftdiate ;  6  a'OB — 2-21 ;  p'ly,  vit ; 
w,  ywi,  gyli;  trl,  atrl;  brittle;  BB  intum,  fus;  Al, 
Ca,  Si,  Aq  ;  Zeolite,  383. 
IV;  oryet,  oJenw;  G  2'26 — 2'36;  vit,  p'ly ;  w,  jwli,  gyh  ;. 
trp,  trl ;  iiaually  opaqna  and  falls  to  powder  on  ex- 
posure ;  BB  intum,  fna  ;  in  nit  op  mur  gelat ;  Al,  Ca, 
Si,  Aq,  307. 
.    Globe,  diverg,  flat  columnar;  G  3'3 — 2'4;   silky,  p'ly; 
wh,  ywb,  rdh ;  trl ;  BB  fus   ;  in  mitr  gelat ! ;   Al,  Ca, 
Na,  Si,  Aq  ;  Zeolite,  328. 
II;    in   ootalicdrons   and   matninillated    forms,  surface 
drusy;  bli-w,  gyh,  rdh;  splendent;  trp,  trl;  BB  in- 
tum, fiis;  Al,  Ca,  K,  Si,  Aq,  322. 
Ill;    in  glassy  cryst,  often  cruciform;    eleav   imperf; 
G  2 — 2-2;  vit;  w,  rdh;   trl,  op;  BB  intum,  fas;  in 
m«f  in  powder  gelat ! ;  Al,  Ca,  Si,  Aq ;  Zeolite,  324. 
IV;  fibrous,  aoiculai-,  radiate;  G  2'a6 — 2'74;   w,  gyh; 
snbvit,  p'ly;  atrl;  op;  tough;  BB  fus!   enamel;   in 
mwr  gelat  after  heating,  (okeuite  before  licatiug)  ;  Ca, 
Na,  Si,  Aq,  303;  Okanite,  Ca,  Si,  Aq,  306. 
VI ;  in  small  glassy  liexag  crystals,  w,  or  colorless ; 
G  2-05— 2-1 ;  BB  intam,  fus ;  in  mur  gelat ;  Al,  Ca,  Na, 
Si,  Aq  ;  Zeolite,  321. 
II;  acute  octahedrons  and  priams,  cleavage  basal!  also 
subfoliatad;  masBive;   G  2 — 2-4;  w,  gyh,  gnh,  ywh, 
rdh;  trp,  op  ;  brittle  ;  BB  axfol,  fus  ;  in  nit  impert ge- 
lat; Ca,  K,  Si,  Aq,  804. 
Ill;  in  glassy  or  somewhat  p'ly  oryst;   also  columnar 
diverg  ;    S   2'3 — 2-4  ;    vit,   p'ly  ;  w,   bnh ;   trp,   trl ; 
brittle  ;  BB  intum,  fbs  dif  I  in  niitr.  in  powder  gelat ; 
Al,  Ca,  Nn,  3i,  Aq ;  ZeoliU,  825. 
I ;  usual  in  glaasy  or  whitish  trapezohedi'Ons  ;  G  2'OB— 
2-3 ;  vit ;  sometimes  gnh,  ywh,  rdh  ;  trp,  op ;  brittle ; 
BB  fas,  no  intum ;  in  mur  gdat ;  Al,  Na,  Si,  Aq,  318 ; 
Itlnerite  is  similar  in  fonn,  also  maeeive ;  G  2'Z — 2'* ; 
bh-gy,  ash-gy ;  BB  some  sulphur ;  Ha,  Ca,  Al,  Si,  S, 
Aq,  319. 
Ill;  in  ooicular  oryst;  also  divei^ fibeous ;  G  2'1 — 2'2B; 
vit,  aubply;  w,  gyh,  ywh ;  trp,  trl;  brittle;  BB  lus 
quietly ;  in  tmir  gelat  1 ;  Al,  Na,  Si,  Aq  ;  Zeolite,  327. 
Ill;  iu  aojonlar  ovyst,  also  divei^,  fibrojis ;    G  2 'a— 2-8; 
vit,  p'ly;  w,  gyh,  ywh;  trp,  trl ;  BB  curia  up  like 
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a  worm,  fus ;  in  mnr  gelat  1 ;  Al,  Ca,  Aq  ;  Zeolite,  338. 
Like  Katrolite,   but  lustre  more  p'ly,     SloHTiili  fuses 
without  intumoseeuce,  338. 
IV;  small  glassy  eryst ;  mas;  G  2'9— S  ;  w,  gyh,  gjih, 
ywli,  purplish ;  trp,  trl ;  BB  intuni,  vit  glob,  iloma  gii ; 


It ;  Ca, 
n.  Species  distinctly  foliated  orflbro' 


Sphjerostilbite,  331 
Lanmoatite,  got. 
Meaole,  828. 
Peotolite,  305. 


Si,  S,  Aq,  SS4. 

■11  tame  varieties. 

Okenite,  306.  H=4-S— 6  Fib. 
Apophyllite,  804.  .  4-6—6  Fol. 
TEomsonite,  325,  6— E-S  Fib. 
SooUaite,  82S.  5—5-6  Fib. 

Nntrolite,  327.         S— 5'a  Fib. 


3,  Bpeeiea  arranged  aeeording  to  their  apedjic  gravitie: 


Collyrite,  838. 
Spadaita,  291. 

Gmelinite.  321. 

^...,... 

Soolaeite,  328. 

2— 2-S. 

Mesole,  328. 

20S— a-ii. 

ThomBonita,  326. 

SphterostUbita,  333. 

2-05—2-21. 

Ittnerite,  31B. 

Analcime,  318. 

a-oD- 2-3. 

Dfttholite,  334. 

Apophyllite,  804. 

2—2-4. 

Gahlenite.  266. 

PeetoUta,  306. 

2— 2-T4. 

Chondrodite,  186. 

Natroliie,  827. 

3-!e— 2-25. 

Willemite,  189. 

Okenite,  30e. 

2-28—2-38. 
-f+  Aiihydr 

■oua 

Woliastonite,           4  ■5— 5 

IV ;  oleav,   rnns, 

sublamellar,   subfib; 

EdeUoraite, 

gyh;  yw]i,rdh, 

,  bnli ;  strp,  trl ;  sul 

;  subvit,   p'ly ;  BB  on 
charcoal  fus,  oolovless  bead;  mwr  gelnt;  Oa,  Si,    156, 

Mellilite,  5  II  in  small  pma  ;  G2-9— 316;  vit;  bnh,  jw,  gni,  rdh  ; 

trl,  op;  BBfus  dif;  in  ocirfs  gelat;  AI,  Ca,  Mg,  Na, 

Fe,  Si,  205. 
LapisLazuli,        5*6         I;  maBsiye;  do  dee  ;  O  2-3— 2'6i  vit;  b;  trf,  op  ;  BBius; 

Sodalita,  o'o- U    I;  dodeo;  G  2-2— 2-4;  vit;  I)n,gy,b,gni  trp.atrl;  BBfus 

Haujne,  dif;  in  nit  or  mw  gelat ;  Al,  Nn,  Si,  01  or  S,  229,  280. 

Nosean,  Skolopsite  (231)  is  similar. 

Cauerinite,  5-6—6     VI;  heKag.  like  Nepheline;  maasive;  G  2-42 — 2-62  ;  sub- 

vit, subp'ly ;  ■w,_gy,  yw,  gut,  b,  i^dh ;  trl ;  BB  fas  I  ia^ 
turn;  in  mar  effel-v,  gelat  jifter  beating;  Al,  Na,  Ca, 
Si,  0,  233, 
Kepholine,  5-5—6    VI;  hexag  pms;  massive;  G  2-6— 2-65  ;  vit,  gceaay;  -w, 

gyh,  gnh,  i-dh,  bnh  ;  trp,  strl ;  BBfns;  in  acids  gelat  I  ;. 
Al,  Na,  K,  Si,  232. 
Bareowite,  5-5 — 6    Mas,  gran;  G  2''7 — 3-76;  subp'ly;  w;  strl;  BB  fus  dif ; 

ill  adds  gelat ;  Al,  Ca,  Si,  2S& 
35 
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Allaiiita, 
Orthite, 

Sflru  elite, 

Eudiaiyte, 
Teplivoite, 


Epidots, 
(in  paitj, 


U8TE]?  TTHMBTAILIC— STRKAK   UNCOLOIIED. 

Ilii-dness, 

S'S— U    IV;  broad  or  aoic  oi-yet,  mas ;  G  3-3 — 4-2;  piteh-blaci, 

bn,  ywii;  sti'l,  op;    brittle;    streak  gyh ;  BB  intnim, 

fns  ;  ill  acids  galat ;  Al,  Fo,  Ce,  Ca,  Si,  206. 
6*5— e     II;  in  small  glnsBy  crjBt ;  Q  2'S4fi;  fiesh-r,  rdh-w;  trp, 

strp  ;  brittle.    BB  fas  w  enamel ;  Ca,  Al,  Si,  200. 
6  V;  mnB.gi-iiJi;  G  2'668;  w,  gyh;   trl,  strl ;  BB  fus  djf ; 

aolde  gelftt  1 ;  Al,  Ca,  Si,  23S. 
6  yi,  R,  deav    baaall;  mas;  G  2-89— 2-91  ;  Tit;    bnli-r  ; 

op,  Btrl ;  BB  fns  gyh-gn  aeorin  or  op  glass  ;  in  powder 

acids  gelat ;  Zr,  Fb,  Oa,  Ha,  Si,  181. 
8  Mas,  gran;  G  4^-12;    aab-gy ;  strsak  gyh;  ba  or  bt 

on  exposure;  BB  fusl  bt  sooria ;  in  Jniw  gelat!,  not 

OTolving  chlorine;  Mn,  Si,  IB6. 
Q'.i  II;  often  io  squai's  prisms;  rieow  indist;  mas;  O  S-34 — 

4'0;  "it,   res,   often  lustrous;  bn,  gn;  yw,  b;  strp, 

sti-1;  BBfosI  intum;  in  acids  after  heating,  soluble 

and  gelat ;  Al,  Ca,  Pe,  Si,  1 97. 
B'7  TV;  oryst;  massive,  aubcolumn;  G  3-26— 3 '5  ;  vit,  res; 

pistaoliio-gn,  bn,  gy ;  strp,  op;  BBfus;  in  mm-  after 

strong  ignition  sol  and  gelat;  Al,  Ca,  Fe,  Si,  Mg,  Ce, 


8 '5 — 7    HE;  glassy  gcaioa,  n 
to  black  ;  Mg,  Fe 


is;  GS-1- 


.Sp, 

Kies  diUinctlyjibi 

■ous  in some^arieties. 

Edslforsite,  16S. 

H=5'5    Eib. 

Wollastonita,  156. 

H=4:-6-6. 

e.  Specie: 

t  arranged  according  to  tMr  spedfic  gravity. 

Sp.  gravity. 

Sp.  gravity. 

Sodalite,  229. 

a-!^-2-4. 

Barsowite.  3S6. 

2-7— 2-76. 

Nosean,  280. 

2-26— 2-8. 

2-1- 2-9. 

Lapis  Lazuli,  229, 

2'3— 2-5. 

Eudialyte,  131. 

2-9 

Haiiyne,  nO. 

24—2-6. 

Mellilite,  206. 

2-9—3-16. 

Ganorinite,  SSS. 

2-42— 2-62. 

Epidote,  206. 
Chrysolite,  18S. 

3-25—3-6. 

HSpheiina,  232. 

2-6 — 2-65. 

8-3-6. 

Skolopsite,  aSI. 
Sarcolite,  200. 

a-68. 

Allanibe,  208. 

8 -3 -4-2. 

2-546. 

Idocrase,  197. 

3-34- 4-0. 

Edelforsite,  156, 

2-68. 

Tephroite,  186. 

4— 4-J2. 

Indianite,  2S5. 

2-668. 

3.  Insoluble  in  acids,  or  partly  soluile,  without  gdatinizing. 


*  liifusible,  or  nearly  so. 
n  of  sulpiiur,  phosphorus,  or  fluorine,  (fluorine  only  in  fiuocerite). 
3"6 — 4    I;  perfect  elea,v age  dodee;  massive;  G  3-9 — 4-2.;  resin- 
yw,  bu,  bk,  rdh,  gnh  ;  brittle.     BB  infus  or  fus  dif  1 1 ; 
in  noir  aol,  BUipiiur  separating  ;  Zn,  S,  46. 
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-5         11;  small   octalied  ci'yst ;  G  4'4— 4*6;    ywh-bn ;    streak 

palo  ;  res;  op  ;  BB  with  ior  iincolglob  ;  in  adds  insol; 

y,  f,  401. 
~8        VI ;  in  hexag  pms ;  G  4-1 ;  rdh,  yw ;  siteak  w,  y wh  ;  strf, 

op  ;  BB  darkens  ;  with  bor  eol,  rad  in  outer  flame  ;  Ce, 

F,  Aq,  96. 
Maasiye,  stalaot^  renifoiin,  no  eUavage;  G  2-fl — 2'S5 ;  bh- 

gn;  waxy;  strl,  op;  BB  deorep,  bn,  gn  flame;  witli 

bor  ias ;  in  mnr  insol ;  41,  ^,  Aq,  405. 
-fi        IV  ;  cryst,  massive  ;  G  3—8-15 ;  bine,  gnh  ;  v!t,  aW,  op ; 

BB  blebby  appearanea  ;  with  bor  trp  glob  ;  after  beat- 

eol  ia  acids  ;  Sig,  51,  P,  Aq,  404. 
is  aubdivision  is  eithor  fibrous  or  foliated,  exoepting  Blende, 
imperfeotiy  fibrons. 


tt  H,a,o 


10  phosphor 
oxyd  of  ir 


.  reaction.   (Hydrons  eilicitea  of  magnesia,  alumina,  o 
1,  with  opal  and  hydrates  of  alumina.) 


Obs. — 1.  Species  giving  a  bluceolor  with  cobalt  totulion  arePhoIerite,  Halloysite,  &e. 
Margai-odita,  Margarita,  Pyrophyllite,  GibbBite.  Diaspore ;  2,  the  remaining  spetjea 

give  the  reaction  of  majneaja  or  iron,  osoepting  CErstedite,  Opal,  and  MaliMSone : 
and  Opal  eometimes  eontaiaa  oxyd  of  iron  when  impure.  Bchiller  Bpar  ia  altered 
pyroxene;  and  of  similar  nature  ara  other  hydrous  subatauees,  which  if  good  speeiee 
would  fall  hare,  as  PyrallolUe,  &ts.,  (aee  p,  IHB).  Zircon  and  Kyanite  are  also  somo- 
timas  hydrous,  (see  pp.  195,  265). 

Soft  pearly  scales,  w ;  massive ;    G  2-3— 2-8  ;    in  dilute 

nifnotsol;  Al,  Si,  Aq,  251. 
Clay-like,  mass ;  G  1-S — 2-1;  w,  bh;  waxy;  feel  greasy  ; 
adheres  to  the  t«ngue;  atrl,  more  trp  in  water;  in 
acids  decomp ;  Al,  Si,  Aq,  2S1,  also  340.   Kaolin  differs 
.  in  its  harsh  feel,  249.     Dillnite,  BS8. 
Foliated  like  talc,  radiated ;  G  2''7— 2-8  ;  p'ly ;  gn,  gnh, 
w,  ywh  ;  strp,  trl ;  laminio  flexible  ;  BB  swells  op  1 1, 
with  soda  fua ;  in  sal  partly  sol ;  Al,  Si,  Aq,  303. 
Seaiy  massive  -,  scales  foliated  ;  6  2-166  ;  olive  gn,  gnh  ; 
p'ly  ;  strl ;  BB  fus  dif,  swells  out,  worm-like !  I  in  mur 
decomp  ;  Mg,  Al,  Fe,  Si,  Aq,  292. 
Massive  ;   soft;  G  a'26  ;  w,  ywh,  bh,  rdh  ;  greasy;  BB 

bkna,  fus  difl  \  ;  ra  ml  soluble ;  Mg,  Al,  8i,  Aq,  282. 
Fib.  Btel,  mas  ;  G  a-T7 ;  gn  ;  silky  or  earthy  ;  BB  an  iron 

reaction  ;  Mg,  Fe,  Al,  Si,  Aq,  2';  3. 
VI ;  hexag  ;  foliated  !  ;  maa,  gi-an  ;  G  2-65— 2-96  ;  gn, 
olive-gn  ;  p'ly  ;  trl,  strp  ;  lam  flesible,  iuelast ;  BB  fus 
often  difl  I  ;  Mg,  Fa,  Al,  Si,  Aq,  293-296. 
III!  foliated  I  !  ;  also  compact  massiya;  G2-55— 2-B5; 
giili,  gn,  w  ;  p'ly  ;  feels  gceaay ;  laminte  flexible,  ine- 
lastio  ;  BB  with  bor  intum,  glass  ;  aaida  no  action  ; 
Talc  lilg,  9i,  276.  Margarodite  (223)  is  more  like  Mica, 
«d  gives  a  d^U  hlue  cohir  -irith  cobalt  solution. 


Pholei-lte, 

Hal  loy site,  ifcc 
Kaolin, 
Dillaitc, 
Colljrite, 

Pyrophyllite, 


Neolite, 

Ripidolite, 
Chlorite, 
Clinochloro, 

Talc, 

Margarodite, 


>y  Google 


LC3TEE   UNMETALLIC STEEAK   UNCOLOEED. 


Chloropal, 

Pinguite, 

Antigorita, 


Schiller  Spar, 
Clintoiiite, 


Is  »  maasiTe  tale  ;   w,  gjli,  gnh,  375,    MeerscJtamn  is 

fliuiilar,  gyli-w,  oavthy  tosture  ;  H  2— 3'5,  27'f.  Jjiftro- 

diie  is  allied,  376. 
Maasive,  reniform,  foliatod  ;  G  2 — 2-4 ;  Yit,  res  ;  w,  gnli, 

gn  ;  trp— trl ;  feel  greasy ;  BE  Tikns ;  Mg,  Si,  Aq,  280. 
Gives  an  iron  reaction;   color  ywh-gn,  gnh-yw  ;  BB 

bkna;  Fe,  Si,  Aq,  337, 
III;  mas,  fol] ;  G  2-832  ;  bnh-gn , leek-gn  |  trp,  tid  ;  feel 

smooth,  not  gi'easj  ;  BB  fua  dif  1 ! ;  in  mar  deoomp  dif ; 

Mg,  Fe,  Si,  Aq,  28i. 
Mfla,  foliated  ;  G  2-73  ;  rose  rd  ;  trl ;  BB  wns,  fos  dif  1 1 ; 

with  bor  sol,  intum  ;  Al,  Pe,  Mg,  Si,  Aq,  287, 
)     Kb;  G2-76i  dallJeeh-gn;  greasy;  strl ;  BBfusdifll; 

Mg,  Al,  Fe,  Si,  Aq,  288. 
lU;  cleavahle  maesive,  fibroiiB;    G  2'59 — 2'75 ;   gnh-w, 

gn,  gy ;  p'ly,  vit ;  strl,  op ;  odor  argil  if  moist ;  BB 

intum  ;  Mg,  Si,  Aq,  281,  280. 
Massive,  foliated,  or  fibrous ;  green,  ywb,  bJt,  wh,  bnh, 

bkh ;  Bubres ;   feel   somawliat  greasy  :  BB   fus   dif  1 1 

tor  sol!  mMCSol;  Mg,  Si,  Aq,  282.     RetinalUe,  [2Sd), 

and  Dewe^Ute,  (286),  have  a  pale  resin-like  look.  Ohiys- 

otile  or  fibrous  Serpentine  is  soft.     Metaxiie  is  related, 

285,     Xylite  or  Xylotile  is  wood-brown,  285. 
Mioaaeons  like  Mica,  but  laminie  rather  brittle;  p'ly; 

0  2'9— B,   300.     EwphylUte  is  similar,  (291);  BB  fus 

di£ 
VI ;  haxsg  tables  with  basal  eleav  ;  commonly  stalaotitic, 

Burfaoe  smooth ;  G  B'S — 2-4  ;  gyh.  gnh,  w  ;  p'ly,  wasy  ; 

trl ;  tough  ;  5l,  Aq,  134. 
Foliated  ;  G  2-5 — 2'8  ;  gn,  pincLbeok-bn  ;  met-ply ;  lam 

brittle  ;  BB  fua  difll;  suidecomp;  Mg,  Fc,Si,  Aq,  166. 
Foliated !  massiye  ;  G  3-098  ;  rdh-bn  ;  copper-r ;  submetT 

p'ly  ;  strl ;  laminie  brittle ;  BB  wtns ;  with  hor  sol ; 

in  acidi  in  powder  soma  action  ;  Al,  Mg,  Ca,  Fe,  Si, 

Aq,  297. 
Massive  like  nephrite  ;  G  2'59— a'8  ;  apple-gn  ;  faint  yit ; 

trl  ;  splintery,  tough  ;  BB  unalt ;  in  hot  miir  deoomp. 


Mas,  fol ;  G  3'2— 3-3  ;  ywh,  ^ 


,  rdh; 


'it ;  Mg,  Fe,  Si,  Aq, 


Coarse  fol  or  micoceoue  ;  G  3'4 — S'66  ;  gy,  gyli-gn,  gnh 
bk ;  weak-p'ly  ;  BB  darkens,  magnetic  ;  with  bor  fus 
iron  glass  ;  in  adfk  not  sol ;  Al,  Fa,  Si,  Aq,  398. 
5  Mas;  G  1'9— 2'8  ;  w,  yw,  r,  b,  gn,  gy,  bn  ;  vit,  rea,  p'ly  ; 
BB  yiolds  some  water,  sometimes  rdns  when  impure  ; 
with  soda  fus!  §i,  Aq,  151. 
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6—7  III ;  thin  or  noic  oryst ;  foliated  mas  ;  G  SS— 3-S  ;  gyh, 
gnh,  bnh ;  p'ly,  vit;  trl,  strl ;  brittle ;  BB  deorep ; 
with  aoda  unalt  ;  in  ml  no  action  ;  SI,  Aq,  128. 


a.  Sped, 

!S  distinctly  foliated 

or  fibrous  im  some  varietien. 

Pvrophyllite,  803. 

H=l,          Folt 

Pioroamiqe,  281.  H.=2-5- 

-3  Fib. 

Til«,2'I5. 

1—1-5  Foil 

Picropbyll,  230. 

Fib. 

VeraiioTilite,  292. 

1— a      Fol. 

Gibbsite,  184            3—4 

Pol. 

Naolite.  278. 

1—2      Tib. 

Murgarite,  300.          8—4 

Fol. 

Eipidolite,  29S. 
Chlorite,  296. 

1-2      Fol. 

Enphyllite,  291.        3-6- 

-4     Fol. 

Fol. 

SchUler  Spar,  166.     3-S— 4     Fol. 

Xylite,  285. 

Fib. 

Clintonite,  297.          *-5 

Fol. 

Metftjtita,  285. 

Fib. 

Snbfi 

Serpeutine,  233. 

2—4      Fol,  Fib.     CMoiit^id,  298.          5'6- 

-6     Snbfc 

Kerolite,  280. 

2-2-6  Pol. 

Diaepore,  128.            6-6 

■6     Fol. 

ff.  Species  arranged  aeeording  to  their  apseific  gravities. 

Sp.  gtarity. 

Sp.graTlt7, 

Hallojsite,  261. 

I  ■5-2-1. 

Piorophyll,  280. 

2-76. 

KerolitB,  280. 

2-0- 2-2. 

Pyrophyllite,  303. 

2-7—2-3. 

Opal,  161. 

Antigonte,  281. 

2-623. 

Saponite,  232. 
Gibbsite,  1S4. 

2-28 

Groppite,  28'7- 

2-3 -2-4 

Epiohlorite,  288. 

2-76. 

Pholerite,  261. 

2-3- 2-S. 

Vermiovilite,  292. 

2-76. 

Retinalite,  283. 

2-49B. 

Clintonite,  287. 

3-09S. 

Talc,  275. 

2-56— 2-6S. 

Monradite,  280. 

S-2— 3-a 

Picroamjne,  281. 

2-69- 2-«8. 

Diaspore,  128. 

3  ■3—3-6, 

Bowenite,  282. 

2-69— 3-8. 

Chloritoid,  298. 

3-4-3-8. 

Steatite,  376. 

2-65—2-8. 

ttt  Anhydrous. 
Obs. — AndoJiisite,  Chiastolite,  Kyanita,  Sillimanite,  Riibellite,Topaz,   Chryaober- 
yl.  Sapphire,  and  Horaetimes  Leneite  and  Spinel,  give  a  fina  blue  color  with  cobalt 
solution  ;  Mica  and  Phenaoite  lees  clearly  bo.       Chondrodito,  Topaz  and  some  Mica 


Micaceous;  lamina!  thin,  flesible,  elastic;  G  2-76 — S-I ; 
V,  gy,  gnh,  ywh,  bub,  bb ;  trp,  trl,  opaque.     BB  whi- 
tens, fuses  on  the  edges  ;  K,  Mg,  AI,  Si ;  217. 
I    III;,  in  stout  priams,  nearly  square,  taseelated  with  gyh- 
w  ;  dull,  snbvit ;  G  2-8- 3-3 ;  BB  infus,  with  bar  fus, 
dif!!  Al,  Fe,  Si,  257. 
1!,  like  aircon  ;  only  in  minute  oryst ;  vit ;  oolorless,  ywh, 
gnh ;  trl,  op ;  BB  witb  bar  sol  dif  I,  -with  more  bor  op, 
on  flaming;  with  jiAos  alow  aolntion ;  Ca,Ta(?)350. 
Mfls;Q3-71;  glistening;  gy,  r,  bn,gn;  BB  alone  unal- 
tered, with  bor  fae  dart  olive-gn  pearl ;  Mn,  Si,  186. 
Diseeminated  grains,  somewhat  clearable ;  G   2-8 — 3  ; 
dark  gyh-bn,  ywh-gy;  ywh  on  expoaure ;  vit;  trl; 
BB  bleached;  with  bor  trp  glaea;  Mg,  Fa,  AI,  Si,  167, 
J     Only  seen  in  small  octahedral  oryst ;  yw,  bn  ;    subrcs ; 
(i  3-8— 4-SS.     BB  fus  dif  1 1  with  bor  rdh,  jtf,  346. 
I;  in  cubes,  hemihed;  G  4'017;  met-adamaalJne ;  gyb, 
irou-bk;  stvl,  op;  BB  with  ior  glass,  titaninm  reaction ; 
Ca,  Ti,  345. 
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Opal, 

(in  part), 

BrooMte,  laS, 
Anatsae,  ISl, 
Eutik,  120, 


CHrysoiite, 

Cassjtevite, 


SLiiurotido, 


Chrome  Gnrne 
Zircon, 


Biibeli;t( 
Sapphiri 


cl  imperf;  G'2'iB — 2-5 ;  Tit,  not 
lustrous;  w,  gjh-w  ;  trl.op;  BB  with  iof  fua  dif ;  in 
aeids  decomp,  silioB  pulr ;  Al,  K,  Si,  331. 

'■5— 6-6  KeTec  cryEt,  maaaiTB,  ci'uat,  often  opalaBoent;  6  1'9 — 
2-3  ;  sometimes  hyaline,  also  trl,  strl ;  nearly  opaque  ; 
BE  with  Boda  fuel  161. 

.■a— 6-6  G3'85^-25;  met-ad;  bD,bh,gnh,hlaok;  BBunalt;  Ti. 
Brooldte  in  trimetrio  crystals,  H=5'B— 6  ;  G  3-8— 4-18  ; 
Rutiie  in  ec[uare  prisms  often  geniculated,  often  aeien- 
lar,  G  4-18 — 1'25,  H=6-6;  Aitatase  in  brown  or  dark 
bluish  acuta  octahedrons,  G  8-86— 895,  H=6'6. 

6— 6-5  III;  disseminated  in  granular  limestone;  G  S'l— 3'2; 
subvit,i'es;  yWjWh.bnh;  gnh,bkh;  trl — sbtrl;  very 
brittle ;  BB  with  bar  ywh-gn ;  reaction  of  Suorine, 
Mg,  Fe.  F,X  186, 

ly  wliita  i  trp,  trl ;  Fe,  Mg,  Si,- 184. 
6 — 7      II;  cryst,  mas,  grains;   G  6 '3 — 'J'l  ;  ad,  subvit,  aubres  ; 
bn,  bk,  rdh,  gy,  ywh ;  H  gyh ;  strp — op ;  BB  char  re- 
duE  difl,  ior  and  soi'o  rednoed;  acida  insol;  Sn,  118. 

6 — 7'25  Y;  in  slander  blftdad  oryst,  common;  bh,  wh,  daapest 
blue  along  tlie  middle ;  rba  pms,  boh;  gyh ;  also  fib 
mas;  G  8*6— S'l,  Kyanite;  31 — 3-6  Sillimanite  ;  Tit, 
ebp'ly;  trp — sbtrl;  BB  nnalt;  bor  fus  dif;  Ai,  Si, 
263,  265. 

6 — 7-6  III;  prisms  stout,  nearly  square,  often  tesselatad;  G  3'1 
— 3-S ;  vit,  weak ;  gyh,  rdh,  gnh ;  etrl — op;  tough; 
BB  iiiialt,  with  bor  fus  dif  I ;  Al,  Si,  257. 

7  VI;  cryst,  mas;  G  2'6— 2'i  ;  w,  yw,  r,  bn,  gn,  b,  bk  ; 

trp — op ;  Tit,  Hubres  ;  BB  with  soda  fua  I  §i  146. 

7—7-5  III;  129°  20';  always  in  crystals,  prisms  stout,  often 
cruciform ;  Q  S-fi — S'tB  ;  subvit,  Tit ;  bnh,  rdh,  bn,  bk, 
gy ;  trl,  op  ;  BB  darkens,  with  bor  fus  dif  gn  glass ; 
Al,  Fe,  Si,  361. 

7-0  I;  dodec;  G3'4184;  Tit ;  emerald-green  ;  BBinfus.;  bor 
chrojne-gn  glass  ;  Cr,  Al,  Ba,  9i,  190. 

7-5  11;  always  in  crystals;  G  4-5 — 4-76;  Tit-adamantijia ; 
bn,  r,  yw,  gy,  w,  often  bright ;  trp,  strl ;  .BB  loses  col- 
or ;  with  pkos  and  soda  infus ;  in  acids  no  action,  or 
difl  Zr,  Si,  196. 

7 '5  VI;  three  or  six-sided  prisms;  red,  bh,  wh  ;  G=8 — 3-8  ; 
BB  infus  ;  Al  B,  Si,  270. 

( — 8  Small  grains,  or  gran  mas ;  8-4 — 3-6 ;  yit ;  pale  b,  gn ; 
trp,  trl ;  BB  infus,  with  bor  iufue,  unaltered  ;  Mg,  A!, 
Si,  afi6. 

t'h — 8  VI;  in  liexag  pnis  ;  G  2'65 — 2'7S  ;  Tit,  Bubres  ;  green, 
emorald-ga  ;  ywli,  bh,  bnh  ;  trp,  etrl  ;  BB  with  bar 
clear  glass  :  Be,  Al,  Si,  178. 
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Krehtonita, 
Chi'ysoljeryl, 

Sapphire, 

Diamond, 


VI ;  in  orjstalB,  elemt  R ;  Q  2-9 — 3 ;  vit ;  wlorless,  wine- 

yw ;  rdli ;  trp,  op  ;  BB  with  bor  fua  dif,  trp  glass ; 

with  soda  w  enamel;  cobalt  aolution  dull  blue ;  Be, 

ai,  180. 
Ill ;  usual  in  crystals  ;  deav  baeai  1  ;  sometimes  massive, 

eub-Sbrous  ;  G  8'4 — 3'Bo  ;  vit ;  jw,  v,  goh,  bh  ;  trp, 

trl ;  BB  with  bar  clear  glass  ;  Al,  Si,  F,  35S. 
I ;  usual  in  octahedrons  ;  Q  3-6— 4-8  ;  vit ;  r,  gn,  b,  gj, 

bt,  sometimes  hrigbt ;  tvp,  op  ;  BB  with  bor  fus  dif; 

Mg,  Al ;  Zn,  Al ;  Mg,  Fe,  Al ;  Zn,  Mn,  Al,  Fe ;  Zn,  Fe, 


103, 


III;  oryst-;  G  3'6 — 3-8;  vit;  bright  gi'ei 
trp,  trl ;  BB  unaltered,  soda  infus ;  bo 
Al,  132. 


rdh; 


PI ;  in  hexag  orystftls  ;  mas  ;  G  3 '9 — i'S;  Tit,  p'lj  ;  blue  ; 

r,  yw,  bu,  gy,  -wh  ;  trp,  op  ;  tough  ;  BB  soda  unal- 

Lerod  ;  in  aaids  no  aotion ;   Si,  111. 
I;   in  crystals,  rarely  massive;    G  8-4 — 3'6;   w,  b,  r, 

gn,  bn,  gy,  bk;  acUmsotine  ;  trp,  strl,  24. 


1.  Species  distinctly  foliated  oi 


Mica,  217. 
Kyanite,  263. 

H=! 

i-3         FolII            Sillimanito,  266. 
i-6'76    Fib. 

1—1 -a 

p. 

Sped, 

!5  observed  always  ormoitly  i- 

a  distinct 

erysMs. 

Perofskite,  I. 
ChiflBtolito,  IIL 
Azorite,  11. 
Leudte,  I, 
BrooMto,  m. 

Anatase.  JI. 
Rutile,  II. 
Andaluaite,  III. 
Staurotide,  IIL 
Chrome  Garnet,  I. 

Ziraon,  II. 
Beryl,  VI. 
■fheaaoite,-\ 
Spinel,  I. 
Diamoud,  I. 

OpiJ,  151. 
Leucite,  2SI. 
Quartz,  146. 
Beryl.  178. 
Boltoiiita,  167. 
Andaluaite,  257. 
Phanaoite,  189. 
Kubellita,  270. 
Cboadrodite,  166. 
Silhrnanite,  266. 
Chrysolite,  184. 
Chrome  Garnet,  1 
Sapphirine,  26B. 
Diamond,  24. 


rranged  aecorSiiig  to  their  specijta  graaities. 


Kjanite,  263. 

3-5-8 -7. 

Staurotide,  261. 

S-E— S-76. 

Spiuel,  103. 
Topaz.  259. 

3-6--f3. 

Knebelite,  186. 

3-71. 

Brookite,  l-i3. 

3-86— 3 '9  5. 

Fyroehlore,  345. 

3-8—4-4. 

Sapphire,  111. 

Perofekite,  845 

*-017. 

Rutila,  120. 

4-18^-26, 

Azorite,  360. 

Zircon,  195. 

4-3— 4 '7  6. 
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LtrSTEE   UNMETALLIC— -STEEAK   TINCOLORED. 

**  Fusible.     (Includea  no  Phosphates). 
lies:  SalpliTir  raactioQ.     Anhydrous  (excepting  O-ypsum). 

1-5—2  IV;  ni°  14/ ;  cUav  eryilrHs  ;  foUaUdt!  muBBiveSbrojiel 
Ot  2'26— 2-36  ;  w,  gy  ;  ywi,  bn,  bh,  bt  ;  trp,  op  ;  BB 
esfol,  whitens,  orurables  ;  file  dif  I ;  Oa,  S,  Aq,  318. 

2'5— 3'5  III;  tabular  oryst ;  also  prisinatio  ;  also  tabular  and 
fibrous  jnaBSJTe  to  oompaot ;  6  4'3 — 1-S  ;  w,  ywh,  gyh, 
bnh;  rdli;  trp.'trl,  op ;  BBfnadif;  6a  ,S,  368. 

3 — 3'5  III ;  reotang  oieavageB  ,  lamelJar  ;  fib,  luaBSive  ;  G  2'85 
^3  ;  w,  gyh,  bh,  rdh ;  vit-p'ly  ;  trp,  trl ;  BB  not  exfol, 
fus  dif!  Ca,  g.  889. 

3 — So  III;  priamatie  oryst;  also  massiyo,  fibroas  ;  G  3'9-r-4  ; 
it,  p'ly ;  trp  ;  strl ;  brittle  ;  BB  deorep,  fus  ; 


8r,  S,  368. 
i  VI;   rhombohedral ;    G  . 

Ca,  fia,  S,  878. 

M  distiTictly  foliated  OTJibTous  in 


■2— 3-t 


;  p'ly,  splendent ; 


tl  Hydrous  ;  B.B.  no  sulphui 


Plumboraainito). 


;  G  below  3'8,  (excepting 


06s. — Of  the  ittcluded  speoiea,  the  magasaian  are  Chlorite,  Spadaite,  PyrOBoIeiite, 
Xylite  ;  the  earthy  ahmdnons  HalloyBita  and  allied ;  the  crystallized  ahHRinoas  or 
zeolites,  Stilbite,  Heulaiidite,  Epiatiibite,  Chabasite,  Harmotome,  Edingtonite,  Apo- 
pbyllite,  Brewaterite,  Faojasite,  to  which  Savite,  Ohioraatolite,  Apopliyllite,  aJid 
Prehnite  are  related  ;  Ccooidolite  ia  asbestiform  ;  Palagonite  a  tnfa  product ;  Ottre- 
lite  and  Chloritoid 


Halloyeite, 
(in  part). 


Chlorite,  1—2 

Bipidolite,  Cliuoohloie, 

Ohlorophraite, 
Fahlunite,  2—3 

Gigantolite, 

Ibcrite, 


Spadaite, 


a-6 


lees  foliaceoua,  and  of  gray'to  green  and  blact  colors. 
Mas;  earthy;  G.1'6— 2'1 ;  w,  bh  ;  adhereaio  the  tongue  ; 

waxy  ;  atrl,  more  trp  in  water,  and  increase  in  weight ; 

acids  deoomp ;  Al,  Si,  Aq,  350.      The  Halloyaitea  and 

allied  species  are  generally  infuebie. 
Micaceous  or  tnasaive ;  lam  inelaatio,  p'ly ;  olive-gn,  bn, 
wh ;  BB  fus  dif  I — 293 — 286.     Chlorophieite  fuses  easily 

278;  aphroaiderite  is  a  fermgiiioua  ripidolite,  29'!. 
Often  in  coarse  hesag  prisma,  beaal  cleavage   and  some- 

timea  foliated;  Ga'7 — a'9;  gyh-gn, gnh bnh ;  sub-p'ly; 

sbtrl;  BB  fus  dif;  fior  iron  glass;  soio  inaol;    in  acids 

Inaol ;  Al,  Fe.  Si,  Aq,  216. 
Mae;  rdh;  p'Jy  ;  BB  glassy  enamel;  in  mur  sol ;  imperf 

gelat ;  Mg,  Si,  Aq,  278. 
'■  MassiTO,  fibrous  ;  6  2-4 — 2'66,  dark  gn  ;   BE  hkne,  be- 
comes magnetic,  fus  Vk  glob,  Mg,  Fe.  Si,  Aq,  286. 
Scaly  masaive,  scales  foliated,  G  2-792  ;  yw,  ywh  ;  p'ly  ; 

trl,  scales  trp  ;  BE  wna,  fua  dif  I,  with  bar  sol ;  in  mvr 

inaol,  in  aul  aol ;  Al,  K,  Si,  Aq,  228. 
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Miti^nrite, 
Euphyllite, 

PlumborfisiuitB, 

Sayite, 

Stilbite, 


Crooidolite, 
Chabaiite, 


Ediiistoiiite, 
Palflgon^tB, 


Apophyilite, 
Gyrolite, 


Fiiujasite, 
Ottrelite, 


irif;  foliHtedl;  mns,  grati ;  G  2'74— a'76:  gii,   gyli,  wh, 

rijli;  wealip'ly;  trl;  feel   somewhat  greasy;  BB  fuB 

difl;  iamar  dacomp;  Mg.  Si.  Aq,  2a], 
4-5  Thin  micaceous;   G  2-9-803-2;   polo  (cjh,  wh,  ywh; 

trl,  Btri ;  i-ftther  brittle :  BB  intuiii,  fvis  dif ;  Al,  Ca,  8i, 

Aq,  300,  291.     Epiiesite  is  J'elated,  301. 
5    Reiiifoi-m,  glob;  lib.  inaaBiTe;   G  4-9— 6'4  ;   res;  ywh, 

rdh.bn,  ywh-w  ;  like  gam  fti-»Mo;  Pb,  Al,  ?  ())  Aq,  43). 
II,  Aeieulor  pms  ;  G  2-46;  colorless;  trp  ;  BB  fusdif;  in 

acids  soluble  ;  Mg,  Ns.  Al,  Si,  Aq.  316. 
VI;  liejiag  pms;  clean  indistinct ;  G  2'814  ;  gi'anay  ;  gnh- 

gy  ;  BB  intnm,  fu3  dif  ho  globule  ;  Al,  K  Si.  Aq.  316. 
IV;  tiyst.  a  pearly  eleavage  ;  diverg.  cohimnar,  laraiii- 

ato-radiftte;    (i  2-<i5-— 2'21;   p'ly,  vit;  w,  ywb,  gjh, 

rdb  ;  strp,  strl ;  brittle  ;  BB  intimi,  fiis ;  in  acids  Bliiny  ; 

Al,  Ca,  Si,  Aq,  332, 

4  [V;  a  pearly  cleavage;  cryst;  sometimes  gicb;  G  2-je~ 

2'2o;  w,i-db,gyh,bnli;  trp,  stil ;  brittle;  BB  in  turn, 
fns;    in  mw  Bol:Al,  Cn,  Si,  Aq;  Zeoiife,  8S0.     Epi»- 
tilbUe  is  simtlur,  but  is  ti'imeti'ie,  830. 
Fibrous  like  asbeatuB,  fibi'es  eiisily  separable;  lavender- 
bhie.    BB  fns  I  shining  slag  ;  Fe,  Si,  Aq,  279. 
>   VI  i  in  R  and  bexag  forma  ;  G  2'06— 2'2  ;  w.  gyh,  rdh ; 
vit;  trp,  tri;  brittle  ;  BB  in  turn,  fiis  ;  in  mur  in  pow- 
der sol;  Ai,  Ca,Si,  Aq,  S19. 
i     III;  in  glDBSj  cryst,  often   cmeiform,   eleav  iinperf ;  G 
2-35-— 2-5;  w,  ywli,  rdb,  bnb.  trp,  trl;  BB  fus,  no  in- 
tum  ;  in  acids  cot  3oI  without  heat ;  Ai,  Bh,  Si,  Aq, 
323, 

5  11;  in  eryat,  hcmihed  ;  6  2-7— 2'S;  vit;   w,  gyh  ;  trl ; 

BB  w,  opaque,  fns  dif;  Al,  Ca,  Na,  Si,  Aq  ;  ZeoHie,  323. 
Massive,  pai't  of  volcanic  tafae,  Q  3'4S  ;  yw,  ywh-bn  ;  trl ; 
resinous  aubvit ;  BB  fns  ! ;  in  mar  sol ;  Al,  Fe,  Ca,  &lg. 
Si,  Aq,  166. 
i  II;  in  neute  oetnhedrona  and  prisms,  a  pearly  basal 
cleavage;  also  subfoiiated  masai  ve  ;  G  2 — 2-4,w,gyb, 
gnh.  y wli,  rdh  ;  trp,  op ;  brittle  ;  BB  exfol,  fua  ;  in  nit 
fiaky,  iraperf  gelat ;  Ca,  K,  Si,  Aq,  3(14. 

6  IV;  cryst;    a pcarij/ claiwage ;    G  2'1— a'44i, vit,  p'ly; 

w,  ywh,   gyh;  trp,  trl;  BB  froths,  fua,  in. mur  aol ; 

Al,  Ba,  Sr,  Si,  Aq,  S32, 
II;  in    ootahedroiis;    Gl'a23;    w,  bnh  ;    vititrp,trl; 

BBiDtnra.  fu9;  in  nwr  sol ;  Al,  Ca,  Na.Si,  Aq,  323. 
Scalea,  micaceous,  brittle  disscmioated  through  a  slaty 

rock;   G  4-4';  bkhgy,  gnh-gy;   BB  fus  dif,  glob,  bk. 

magtietio  ;  Al,  Pb,  Mn,  Si,  Aq.  28T. 
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6—6-5  Radiated,  atell;  G  2'9— 2'95;  straw-yw ;  silky;  op; 
very  brittle;  BBintmn,  fu8  dif,  ba,  op  ;  in  bcm2s  hard- 
ly attacked;  Al,  Mn,  Si,  Aq,  316. 

5-5  In  slender  oryst  and  raassiTS ;  piteh-blaok,  buh-bk,  dark 

y  wh-brown,  208.  Erdmannite,  (p.  340)  may  belong  here. 

S'B~6  MaeaiTfi,  radiated  fibrous  or  eubSbroue,  stell ;  p'ly ;  gn, 
pale  bh-gn  ;  BE  Sm  I  intura ;  in  mur  Bol ;  Al,  Ca,  Fe, 
Si,  kq.  316. 

5 — B  Coarao  foliated  ;  G  S'4— S'S  ;  gy,  gyh-gn,  gnh-bk  ;  weafc 
p'ly ;  BB   mag ;  fus  dif,   dark  gn ;  Al,  Fa,  Si,  Aq, 


fi — 6-B    in  ;  botryoid,  i 


thict  and  hard  incrust,  anrfaoe  orys- 
—3;  vit,  ebp'ly;  gnh,  wh ;  strp,  trl ; 
;   in  mur  sol  slowly ;  Al,   Ca,  Si,  Aq, 


L  Species  foliated  or  fihra 


Ripidolite.  398. 
Chlorite,  3S5. 

1—2     Fol ! 

Marearite,  800. 
Euphyjlita,  291. 

8-5— 4-6  Foil 

I-S— 2  Foir 

4—5        Fol! 

Fahlunit«,  £13. 

2—3     Fol. 

Apophyllite,  304. 

4-5-5     Subfol. 

Iberite,  216, 

2-6        Subfol. 

Ottrelite,  237. 

6              Fob 

Pyroaolerite,  291. 

3           Fol. 

Carph elite,  316. 

5—5-6     Fib. 

Stilbite.  832. 

S'6        Foil 

ChlorHstrolite,  816. 

6-6—6     Subfib. 

Heulandite,  330. 

3.5—4  Fol! 

Cbloritoid,  298. 

5-5—6     SubM. 

0  Bpeci 

!s  arranged  according  to  their  specific  j/ravities. 

Sp.  grayily. 

Sp.  grayKy. 

Halloyaite,  260. 

1'6— 2'1. 

Fablunite,  216. 

2-1-2-9. 

Faiiiasita,  323. 

1-92S. 

Pyrosclerite,  2S1. 
Vermieulite,  291. 

S'l4r— 2-76. 

Stilbite,  882. 

2-0- a'21. 

2-7  ft6. 

ChabMite,  319. 

2'0— 2'21. 

Prehnite.  314. 

2-8— 3. 

Apophyllite,  S04. 
Eeulandita.  880. 

2'0— 2-4. 
2.19_a-2. 

Iberite.  216. 

2-89. 
2-9— 2-9B. 

Brewsterite,  382. 

2-1-2-44. 

Margarite,  800. 
Eupbyllita,  291. 

S— 3-1. 

2-36— a-5. 

2-9— 3-1. 

Palagonile,  106. 
Spadaite,  27S. 
Chlorite,  3a3— 296.     . 

a'4r-2-7. 

Chlorastrolite,  316. 

3-1  a. 

Chloritoid,  29S. 

8-4— 3-6. 

a'6~-3. 

Ottrelite,  287. 

2-1— 2-8. 

fit  Anhydrous;  no  Sulphur  reaction,  (excepting  in  Helvin.) 
Obs. — Of  the  following  speeiea,  the  only  micaceous  one  ieMica;  piallage  and 

rr.._  ...-1.1. ^  ^ *L:_  ^^tl.,i.^i  .    *.U_   .K*.!...  j.-t:,. 


columnB,  are  either  PgroxBHe  or  HornblBn.de  ;  Epidote  and  Jburaiaiine  at 
columnar,  and  rarely  Idoeraae.  The  only  Tetrahedral  apeeiee  ia  Helvin.  I>anb«r- 
He  gives  a  atrong  boraoio  acid  reaction,  and  Iburmaline  and  Axinite  one  leas  de- 
cided.   Obsidian  or  black  volcanic  glass  would  fall  in  this  diviaion  ware  it  a  ^mple 


Fib,  sometimes  like  ootton,  fibres  aeparabli 
fns  dif ;  in  acids  imperf  soluble  ;  same  1 
pyroxene  or  hornblende,  168,  ITO. 
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Mioa,Mu8ooTite,*  2 — 2'6      Thiit  tnicaeeoui,  laminse  very  thin,  flexible,  elurtio,  eaaily 
Phlogopite,  separable;  G  2'75 — S'l  ;  w,  gy,  gnh,  ywh,  bnL,  bk, 

Biotite,  rdt,  pnrplish  ;  trp — trl  |  BB  whitens,  sometimes  fino- 

Lepidolite,  riae  reaction,  fua  dif ;  Al,  K,  Fe,  Si  ;  Al,  Mg,  Fa,  Si  ; 

Al,  Li,  K,  Si,  F,  217-227. 
Leucophane,  3'6 — i     III ;  niRB,  eolnmnar,  oleavable  ;  6  2'B7t;  vit ;  dirty  gn, 

wine  jw  ;  trp — trl ;  BB  fus,  yiolet  glaas  ;  fluoi'ine  re- 
action ;  with  bar  amethyBtine  glaaa  ;  Be,  Ca,  Ha,  Si,  F, 
If  2. 
Sphene,  5 — o'6     IV  ;  usual  in  thin  aoute-edged  crystals  ;  also  maaaive;  G 

3-4 — s-6;  adamant,  res;  brown  and  black  eoramon; 
also  gy,  y w,  gn  ;  trp— op  ;  BB  fus  dif  intnm,  enam ; 
with  metallic  tin  a  violet  color  ;  with  bar  clear  glass  ; 
in  mw  heated,  imperf  solution  ;  Ca,  Ti,  Si,  268. 
Meliuophaiie,         5  Massiye,  cleav;  G  S-0  ;  vit;  yw  ;  brittle;  optically  uni- 

axal,  188. 
Wbhlerite,  6 '5  Tabular  cryst,  massive;  6  3-4;  yw,  bnh,  gyh  ;  BB  ywh, 

glaaa  ;  in  mur  sol ;  Zr,  Na,  Ca,  Si,  343. 
Babiogtonite,        5'5--9      V;  <i  3-3— 3'6 ;  vit;  gnh-bk ;  strl,  op;  BB  fus!   bead 

magnetic ;  Ca,  Fe,  Mn,  Si,  178. 
Glaucopiiaoo,        5-5  Prisms  massive  ;  G  3-108  ;  vit,  p'ly ;  b,  lavender-b,  bh- 

VIolan,  bk,   gyh  ;    streak  gyh-b  ;    trl — op  ;    powder   slightly 

magnetic  ;  BB  fus  !  gn  glasa  ;  acids  partly  aol ;  Al,  Fe, 
Mg,  Na,  Si,  m. 
Seapolita,  5— B        II ;  in  square  pma,  large  or  amall ;  maasive ;  G  36 — 2'7B  ; 

Meionita,  vit-p'ly,  vit ;  w,  gy,  bh,  gnh,  rdh ;  til,  strl,  op ;  BB 

Dipyro,  fiis  intum ;  in  asidi  decomp  ;  Ca,  Na,  Al,  Si,  200,  301, 

205. 
Pyroxene,  E — 6        IV;  prisms,  hornblende  124°  S2' ;  acmite  and  pyroxene 

Hornblende,  87°  6';  massive,  fib,  gran,  foliated;  ft  3-9— 8 '4  ;  vit, 

Acmite,  P'ly  j  gu,w,bk;  BB  fus  dif  or  easy;  Ca,  Si ;  Mg.Si; 

Fe,  Si;  Mn,  Si,  158,  170,  176.  Pi'ismatic  crystals  of 
hornblende  often  hexagonal,  with  angles  approaching 
120°,  \fhile  those  of  pyroxene  are  often  S-sided,  with 
angles  near  135°.  Diallage  and  hypersthene  are  thin 
foliated  and  fus  dif  1 1 
"Wichtjna,  6'6— 6      Mas  ;  G  3-03  ;  dull ;  bk ;  BE  fus  bk,  mag ;  acids  not  at- 

Ueked ;  Al,  Fe,  Ca.  Mg.  Na,  Si,  177. 

Sausaurite,  5'5— 6     V!   mas,   eleav;   G  8  2—8-7;   p'ly,  vit;   w^  gnh,  gyh; 

strl;  tough!   BB  fus  dif;  in  acids  insol ;  Al,  Fe,  Ca, 

Na,  Si,  264. 

AllanitB,  5'6 — 8     IV  ;  eryst  often  tabnlar,  prismatic  or  acio  ;  mas;  G  3'S — 

Orth'ite,  4-3  ;  pitch-black  or  bn,  ywh  ;  strl,  op;  brittle;  streak 


•  These  micas  often  contain  s 
are  hydrons  species,  yet  the  a 
cent.    B.B.  fus.  often  easily. 
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,   aiO.      Srd,> 


ortliit 


acids  Bol  or  inaol;  Al,  Fa, 
!,  (p.  340),  may  be 


Lati-cibite, 
Eiiodonite, 


Andesine. 
Labrailorite 
Vosgite, 

Cjelopite, 
Pfitnlite,  ■ 


Albite, 
Oiigoclnse, 


Couioranite, 
Pollux, 


FiiyuJite, 


0  V.  m.is.  G  2'7— 2'S;  vit;  rose-p,  pink;  strl,  op;  BB  ftia 

dif  I ;  Al.  Mn,  Mg,  Ctt,  K,  Si.  ±65. 
D  IV ;  like  Augite  ;  maaaive,  olenvahle  oi-  gi-onular ;  G  S'4 
— 3 IS  ;  vit;  light  rd  ;  gQh,  jwh,  when  impure  ;  bk  on 
exposui-e  ;  BB  bn,  rilh-bn  glob  ;  in  mur  partly  aol ;  Mn, 
Si,  161 
IV;   inevjBtals;  olenTiible,  maasiva  ;   G  2-4— 26  :  vit, 
subp'ly  ;  IF,  rdh,  gyli,  gnh  ;  trp— sbtrl  j  BB  fus  dif;  in 
acidxiniMl;  Al.  K,  SJ,S4S. 
T ;  maasive  feldsp  cleav ;  G  2-8— 2'8  ;  subvit.  p'ly ;  gy, 
bii,  gnh.  iitteo  a  play  of  colors  :  tri.  atil ;  BB  fUB  dif ; 
Labradorite  in  mar  beated  soil  Aiidmiitie  atr.aeked  by 
acida ;  St/lovmile  is  grajiular  maasive,  gnli-w,  tj'l ;  Al, 
Ca,  Na,  Si,  236,  2*7.  254. 
Maa;  suboleav  ;  subfeldep;   6   2'4— 2'4B  ;  vit.  glist,   a 
little  p'ly  or  gpaasy ;  v,  gy,  rdh.  gnh  ;  trl;   BB  fus 
dif  I  w  enamel,  i-eactiou  of  lithia;  in  aeidi  iiisol ;  Al, 
Ka.  Li,  Si,  258. 
V  ;   fcldap  ;  G  2-6 — 2'69  ;  vit,  Bvibp'Iy  ;  ywh,  gjb,  iv  ; 
trp,  atrl;  BB  fua  quietly,  fianie  ywh  ;  in  acids  inaol; 
Al,  Na.  Ca,  Si,  239,  240.     Oligiielaae  is  a  little  more 
pearly  or  greaaj  in  look   usually  tliaii  albite.    The 
liardaeaa  of  albite  is  aometimes  T.     Albite  and  other 
triclinic  feldspars  differ  from  Orthoulaae  in  liaving  the 
two  moat  perfect  cleavagae,  (or  planes  0  and  ii),  not 
quite  at  right  angles  with  one  aDother,  lSS"  to  37°.) 
V;    in   crystals;    G2-65— 2-78;   w,  gyh,  rdh  ;    trp,  trl ; 
BB  fns  dif;  with  toda  an  enamel ;  iJi  acids  eol ;  Al,  Ca, 
Si,  234. 
5   in  G  3-69  ■.  vit ;  gy,  gnli-gy,  bk  ;  BB  fns  w  enamel ;  in 

acids  insol ;  Al,  Ga,  K,  Na,  Si,  206. 
5    Mb3,  like  quni-tz ;  G  2'88 ;  vit ;  colorless ;  trp ;  BB  fus, 
flame  orange ;  witii  bor  glass  easily  ;  in  acids  decomp  ; 
Al,  K.  Li.Ka.Si,  255, 
S    I;  tetrahed  ;    G  31 — S'S  ;    vit;  subrea;  wax-yw.  bnh, 
gnh  ;  strl;    BB  fns,  intum,  yw  globule  op  ;  with  bor 
manganeafl  i-eaution  ;  Be,  Mn,  Si,  S,  194. 
Black,  gnh.  bnh,  massive,  glaaay  ;  G  i'l.    BB  fus  I  with 

acid'  easily  attacked  ;  Fe,  Mg,  Si,  186.  ' 
Maasive,  no  ulesv  ;  G  2*B — S;  glaasybiaok,  gyh;  op,  strl  j 
,  brittle ;  BB  fna,  in  aeids  deconip,  dif ;   Al,  Ca,  Fa, 

Si.  2BS. 
Mas,  Bubgran  ;    G  2-3 — 3'1  ;   anbvit;  wh,  gnh;  tough; 
BB  fus  dif  II;  Mg,  Ca.Si,  175. 
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:   GELA'nNIZlNG   WITH   ACIDS FUSIRI.E.  ZQO 

.■5  IV,  in  small  indistiriBt  crystals.  cUai:  ;  G  3-S — 2*6;  w, 
prtla  i-ose-red  ;  BB  fua,  w  blebby  eiinmel,  outev  flame 
weak  red,  yw  at  point;  AI,  K«,  Li,  Si.  254. 

i'5  II;  often  ill  fuur  or  tiglit-Bided  priams;  cieow  indist; 
mas  ;  G  S-S  -4  ;  vit,  rea,  often  brilliant;  bn,  gii ;  yw, 
b;  atrp— strl;  BB  fusi  iutum;  in  hot  acids  boI;  A1, 
Cb,  Fe,  Si,  lUT. 

— 7  IV  ;  eryst ;  massive,  subcoluinn,  hardly  oleavable;  G  3-2 
— 3'5;  vit— res;  pistauliio-gn,  bn,  gj  ;  atrp — op;  BB 
fiis ;  in  mur  mora  or  less  ao! ;  Al,  Ca,  Fo,  Si,  aometimea 
with  Mn,  Ce,  209. 

-6— t  IV;  Massive,  cleav;  6  3-1— 8-2;  subp'Iy;gyh—gjh.gn; 
ti-\,  strl ;  BB  fua,  intum ;  Al,  Li,  Si,  1S9. 

1-5— 1  V;  CTSstiUfvithtkarp  thmedges;  G  3-2-3-3;  vit;  bn, 
l>h,gyh;  irp,  trl;  BBfusl;  Ca,  A!,  Fe,  Si,  B,  213. 

15 — 1  I;  doJeeaUedroita ;  trapeiohedruiia ;  mas;  in  grains; 
G  s-6~4-B;  vit,  rea ;  r,  ba,  ywli-bn,  yw,  w,  go,  bk; 
tr[)  -strl  1  BB  fua ;  in  acidt  moi-e  or  less  aol ;  Ca,  Al,  Si; 
Fe,  Ai,  Si ;  Al,  Mn,  Si ;  Ca,  Fe.  Si,  i90. 
Pyrope,  G  3  63 — 3  8;  in  ronnded  grains  ;  BB  fiia  dif;  hor 
em t raid  green  giob,  134. 

G_7  Grains;  G  4'263  ;  bt,  gnli-bk;  streak  gyh^-vi ;  strl,  op; 
BISfns  dif.  glows,  flama  yellow,  211. 

7— 1-5  III;  ail  and  twelve-sided  pma  ;  also  massive;  G  2-56 — 
2-63  ;  glassy  and  dark  bine  ;  trp,  trl ;  BB  fiis  slow  ;  b 
gloss  ;  in  a«d«  ottai;li  dif  1 ;  Al.  Mg,  Fe,  Si,  214. 

7 — ^^5  Disaeniinated  cryat,  sub-cleav  mns  ;  G  28 — 3  ;  pale  y  wh, 
■wli ;  vit ;  trl,  atrl ;  very  brittle  ;  BB  fus,  strong  re- 
action of  boraoio  acid;  Oft,  B,  §i,  212. 


■7  -B  VI ;  usual  in 

op  ;  BB  fill 

270. 
IV;  in   ery, 


r  si:c-sided  pma ;  n 


infm  ;  Al,  Si,  B,  with  often  Fe,  Ca,  K, 


st,  also   one  perfect  diag   oleav ;  G  3—81  ; 
gn.bh;  trp,  atrp  ;  very  brittle  ;  BE  intum; 

ana,mel ;  with  hor  a  elaar  glaaa ;  electrie  by 

Be,  Al,  Si,  261. 


B  SpeciBs  . 

arranged  aecoriRng 

to  their  tpedp  gravit. 

les.- 

Sp.  ers'Liy. 

Sp  gratily 

Petalite,  253. 

2'39— 3'4B. 

Dipyre,  205. 

2-H46. 

Orthoolfisa,  242. 

2'4-2'6. 

2 -as— 2-74. 

MeioTLitB,  200. 

2-B  -2-14. 

Anorthite,  3S4. 

2-65— 2-78. 

Weiaaigite,  254. 

3-5— 2-6. 

Lftbradorite,  236. 

3-BB— 2-76. 

IolitB.214. 

2-65-2-7. 

Conzeranite,  206. 

2-6B 

Albita,  240. 

2-sfi— 2-66. 

Voagite,  237. 

2-1— 2-8. 

Loxoolase,  244. 

2-6— 2-62. 

Latrobit^B,  236. 

2-7—2-8. 

2-6-2-7. 

Miea,  217-  227. 

2-7  B— 8-1. 

Siwpolite;  200,  201. 

2-6— 2-1 B. 

Danburite,  212. 

2-8-8. 

01igo«l9ae,  289. 

2-a3—a-69. 

Pollux,  265. 

2'8S. 
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<2   UNMETAJLLIC— -STEEAK  UNCOLOEED. 


Isopyra,  266. 
Nephrite,  116. 
Euulase,  idl. 
Leucophaae,  182. 
Hornblende,  170. 
Tovtriimiine,  270. 
Wiohtyne,  117. 
MelinophsDe,  183. 
GlauuophftDe,  177. 
Heli-iii,  r  ■ 


i,  SI  3. 


i,  169. 


Pyroxene,  158. 

aidote,  20fi. 
a.LiLte,  SOS. 
Idoeraae,  197. 
Woblei-ite. 
Babmgtoiiite,  178. 
Sphoiie,  28S. 
KbodoHite,  167. 
Garnet,  190. 
Pjroohlore,  S45. 
Fayalite.  186, 
Mucomontita,  211. 
Mltrolite,  897. 


!S  of  lead,  having  an   uaoolored  streak,   a 


malleable  globule  before  tb©  blowpipe,  fall  into  the  nest  eubJiviaion.] 


iy  yield  a 


S.    B.B.    ElTHEIl   FUMES,   OK   A   MALLEABLE   GLOBULE,    OE   BOTH. 

Obs. — There  are  no  sulplmrets  bora  included.  Blende  and  Voltzite  do  not  give 
off  the  eulphur  as  fumes.  Other  sulpliurets  without  a  metallic  lustre  have  a  colored 
strtak.     Specific  gravity  of  the  included  Bpeeies  above  4-8. 

*  Globule  of  lead  or  silver,  with,  or  witliout,  the  fluxes ;  the  lead  pa.?ses  ofi' 

in  fumes,  and  discolors  the  chai'coal  around  the  assay  :  no  fumes  of 

Arseaie,  Selenium  or  AnUmony. 

Cotuanite,  1 — 3       III  ;  aoio  eryat;  fldamantina,  silky;  w;  BB  fua!  flame 

b  i  on  charcoal  w  vapors,  with  »oda  lead  ;  Pb,  CI,  97. 

Kerargyrito,  1— 1-6     I;  lika  wax;  Bcotile  ;  G   5'S — 6'6;  pearl-gy,  jwh,  bnh  ; 

Btreal:  shining  ;  trl — op  ;  BB  on  charcoal  fumes  of  chlo- 
cina,  and  diver  glob;  Ag,  CI,  92.     Bmbolite,  (p.    93), 

Matlockito,  3*5 — S    11;  tabular  crystals  ;  G  54 — 7-2  ;  clear  ywh,  gnh  ;  ada- 

mantine, or  Uttle  p'ly  ;  trp,  trl;  Pb,  CI,  0,  127. 

Caroaine,  2-5—3     II ;  G  6—6-8  |  adamantine  ;  W,  gyh,  ywh  ;  trp,  trl ;  BB 

on  charcoal  fumas  lead  ;  nit  afFarv ;  Pb,  Cl,0,  463. 

Anglesita,  2*5—3    III ;  oryat ;  mas  ;  G  6-2—6*3  ;  adamantine,  Tit,  res ;  w, 

Leadhilllta,  ywh,  gyh,gnh  ;  trp,  op;  bi-ittle;  BBfusI,  on  charcoal 

with  soilBlaad;  tb/g,  370;  for '  Leadbillita  Pb,  S,  C, 
871.  Sasannilc  IB  the  same,  but  rhomboheiiral,  378. 
Lanarkite  is  related,  374.  Caledortite  has  a  deep  bluish 
green  color  and  greenish  streak. 

Wulfenlte,  2-B— 3    H ;  square  tables  and  octahedrons  ;  also  massive  ;  G  6-3 

— 6'9  ;  res,  adamantiEO  ;  ywh,  orange  yw  ;  atrp,  strl, 
brittle;  BB  decrep,  fus  dif;  oa.  charcoal  with  soda 
lead  ;  in  nvar  or  nit  in  powder  decorap  ;  Pb,  Mo,  349. 

Lanarkite,  2— 2'E    IV  ;   cleav   basal  I ;  G   6  3—7  ;   p'ly,   adamantine  ;   res  ; 

gnh-w,  ywh,  gyh  ;  trp,  trl ;  BB  fus,  -w  cold  ;  on  char- 
coal lead  ;  in  nit  eol  little  effaiT  ;  tb,  S,  0,  374, 
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.    FDME8,    OR   ELBE  A  MA1.LEA; 


H'S — B    VI ;  hexHg  prisma ;  glob  incniat ;  G  6'6— -T'S  ;  res ;  pale 

bali-y w,  atraw-yw,  rdh  bn  ;  stvl,  op ;  brittle  ;  BB  fus  ; 

on  charcoal  giub  lead  ;  in  mur  sol  gn,  in  nit  jw  ;  Pb, 

CI,  V,  862. 
2'5— S    III;  colnmiiar,   rad ;  cleavl;  G  7— 7'1 ;  p'!  j ;  w,  ywli, 

3'dh  ;  abtrl,  op  ;  BB  fus!,  on  charcoal  w,  fumea  i  with 

sorfa  lead;  Pb,  CI,  O,  128. 
2*5 — 3    II ;  cryat ;  G  T'S — 8'12  ;  res,  Eubadamantine  ;  gn,  gy,  bn, 

rdh  ;  trl,  atrl ;  EB  fas  ;  on  chaTcoal  yapoi's  of  lead  ;  in 

nit  aol,  yw  ;  Pb,  W,  348. 
Cerasite,  3—8-5    HI ;  oryst ;  mas  ;  G  6'4^fl-6  ;  earthy,  6  4 ;  ad,  vit,  rea  ;  w. 

gyh,  bh;  sometimea  bkh  externally;  trp,  strl ;  brittle; 

BB  fuB  1  on  charcoal  lead  ;  in  «!(  efferv  ;  Pb,  C,  452. 
o.  No  foliated  apeoiea  in  this  division  ;  Mendipite  is  sometimes  fibrous. 

j3.  Species  atranged  according  to  their  Specie  gravities. 

Sp.  gravity.  Sp.  gravlly. 

Cotunnite,  97.  Lanarkito,  S'li.  6'8— 1. 

Kerargyrita,  92.  5-3— 5-6.  Caledunite,  373.  6-4. 

Matlockite,  137.  5-4~7-2.  Cerasite,  459.  64-e'5. 

Cerasine.  463.  6— 6'l.  Suaannite,  373.  6'68, 

Leadhillite,  37!.  6— 6-E,  Tftnadinite,  362.  6'6~7-3. 

Anglesite,  370.  6-2— 6-3.  Mendipite,  128.  7~7-I. 

Wulfenita,  349.  6-8— 6-9.  Soheeletine,  S18.  7-9— 8'2. 


**  B.B.  Inodorous  Fumes  of  Zinc,  Bismuth,  Antimony,  Tellurium, 

Bismutli  Ooiire,  Mase,   earthy,  pulv,   aomewhat  fol ;   6  4'36 ;   gnh-yw, 

etraw-yw ;  gyh-w ;  ad,  earthy;  BB  char  met,  then 
fumes  ;  Bi,  0,  HI. 

Zinc  Bloom,  2— 2'E     Earthy;  G  3-S— 3'6  ;  dull;  w,  gyh,  ywh;  op;  BB  on 

charcoal  fumes  of  zino;  in  m«r  aol ;  2n,  0,  Aq,  460. 

White  Antimony,  2—3  III;  lam;  mas,  columnar,  gran  ;  G  5'2— 5-7  ;  adamantine, 
Senarmontito,  p'ly;  w,  gyhj  rdh ;   trl,  strp ;   BB  fualll,  volat,  w 

fumes  ;  Sb,-0, 140.     SenarmoniUe  is  octahedral,  140, 

Eulytine,  I ;  hemihed,  glob, columnar. lamellar. granular ;  G  69— 

61  ;  rea,  adamantine;  bn,  ywh-gy,  atraw-yw  ;  atrp, 
op  ;  BB  fua  ;  fumes  inodorous,  on  charcoal  y  wh-bn  are- 
ola; Bi,  Si,  181. 

Dervantite,  4  Maasire,  eai-thy,  incruet;  G  3'9 — 4-8  ;  res, dull ;  gy,bnh, 

Bleiniecite,  ywh;  s(  gyh,  ywh,  op;  BB  cftor  futnea  antim,  some- 

Volgerite,  times  arsen ;  glob  lead  ;  Pb,  Sb,  O.  Aq,  141,  142. 

Sismutite,  3-e— 4'6     Aeic,  inpruat ;  massive  ;  G  7—7-7  :  vit,  eai'thy  ;  w,  gnh, 

ywh ;  atrl,  op ;  BB  decrep,  fus  I  on  charcoal  met, 
fumes  ;  Bi,  C,  Aq,  462. 

Smithaonite,  5  VI ;  cleav  rbdrl ;  maB ;  earthy  ;  G  4— 4-5  ;  yit,  p'ly  ;  w, 

gyh,  gnh.  bnh  ;  atrp,  tr! ;  BB  infua,  sine  fames ;  in  nit 
efferv.;  2n,  0,  447. 


>y  Google 


B  LtrSTRE   TINMErrALLTC— 

.  No  foliated  species  in  tbis  subdiviaion,  asoepting  white  antimony,  wliich  mop 
lameilar ;  tbis  species  and  eulytine  may  occur  columnai'. 

***  D  B.  O(]orous  fumes  of  Arsenic  or  Selenium, 

idingerite,  1-5 — 2-S  III;  oleayM;  minute  oryst,  oniEts,  botryoid  ;  G  2-848  ; 
w  ;  ■vit;  trp.  ti-1;  Iftmiiiffi  fleitible;  BBon  diarcoalai- 
senlo;  in  nii  sol,  413. 

irmacolite,  2 — ^2-5  IV;  cleavH  fibrous,  acio,  Btellttta;  masaive  ;  G  2-64 — 
2-75;  w,  gyh  ;  vit;  p'ly;  trl,  op;  laminie  flBxibk;  BB 
fus  w;  on  charcoal  arsenic;  in  adds  sol!;  6a,  As, 
fi,  414. 

jcitc,  2— S        Reniform,  maasive;  G  2'2— 3-5;  vit,  greasy;  ywh,  rdli- 

bn,rd,w;  trI.op;  BB  dmr  arsen  ;  Pc.  Sa,  g,  Aq,  432. 

letene,  3*5  VI;  in  liexagprisma;  G  5-4— 'J-3;  resinous;  paie-yw, 

bnh,  oronge-yw  ;  atrp,  tri ;  BB  fua,  bnh-yw;  on  char- 
coal araen  ;  in  nit  sol ;  Pb  Ss,  401. 
Botryoidal,  glob;  vit,  greasy;  eulphvir  yw ;  brittle;  BB 

fiisl  bli  slag;  on  charcoal  eAen ;  fb,  Se,  876. 
Ill;  cryst;  G  3'1 — 3'3;  vit,  snbadamantine;  pale  gn,  bn  ; 
BB  arsen,  fuB  aeoria,  magnetio ;  in  uair  sol;  Pe,  is, 


Solenate  of  Lend,    3— 
Soorodite,,  3-5- 


Aq,  41  i) 
Massive,  c 


e  cleavage;  G  2'52;  wh,  ywb;  wayy;  '. 
al  arscnie ;  in  nil  sol ;  6a,  Sig,  is,  4il4. 


I.  Ko  foliated  species  in  this  gi'Oup,  but  Plmrmaeolite  and  Ilnidingorlte  have  a 


very  perfect  cleavage  ;  Pharmacolite  ocu 
****  B.B.  wholly  vaporizable  with  fiim 


■•  of  quicksilver  and  chlorine. 


assiveinoruat ;  G  6'483  ;  adamantine;  ywli-g 
;  trl;  atrl;  aeetile  |  BB  volat ;  Ilg.  a,  89, 


a.  B.B.  NO  njMEs 


Oij.— Dioptase  affords 
■Wolchonskoite,      2—8 


B.  STEEAK  COLORED. 

^rTHOUT   OR  WITH   TIIE  FLCXl 
MALLEABLE. 

'  B-B.  infusible,  or  nearly  so. 

■]■  Gelatinize  with  acids, 
'itb  soda  a  tornel  of  eoppei',  btit  with  difficulty. 


—8  Maasive,  compact ;  G  2 — 23  ;  dull  gn  ;  trl,  op  ;  Chryso- 
oolla:  BB  reaction  of  chrome  ;  in  !n«r_galat ;  Cr,  Si, 
etc,  339. 

■5 — 8  Miiseivo  ;  S  2-1 — 2'2  ;  nearly  dull ;  gn,  gnh.  streak  paler  ; 
BB  fua  ;  with  bor  iroa  ;  in  mar  geUt ;  Fe,  Si,  Aq,  337. 
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NO   FUMKS    WITHOUT   OR   WITH   TIIE   FLUXES, 


Dioptaae, 

Ti'itomite, 

Cerite, 
Thorite, 


VI;  in  eroel'ald-gn  cryst ;  G  3*278  ;  yit ;  Hreakgw;  brit- 

tlo  ;  BB  deorep,  gn  flame  ;  with  bor  gn  glob,  copper  ; 

in  mwr  gelat ;  Cu,  Si,  Aq,  309. 
Brown  tetrahedrons;  G  4-1 — 1-7  ;  vit,  submet ;  dsi'k  bn  ; 

streak  yirii-bn  ;  BB  whitens  ;  with  bor  a  glass  ;  in  mur 

gelat;  Ce,  La,  Ca,  Si,  Aq,  311. 
VI ;  hexag  pms ;  bn,  eherry-red ;  G  4'9 ;  Ureok  grayiah- 

white;  brittle;  Ca,  Si,  Aq,  S12. 
Maasive,  eompaot;  G  4'6— 64 ;  vitto  raa;  buh-yw,  bk, 

bn;  Kireai  dark-bn ;  BB  bnh-r,  infus;  with  ^Sor  fua! 

glass  colored  by  iron  ;  in  mur  gelat;  Th,  Fe,   Mn,  Si, 

Aq,312. 

(.  No  foliated  or  fibroua  species  in  thia  aubdivisiovi. 

\\  Hot  gelatinising  with  acids. 

Obs.—Fluorids  inchida,F!uocerine,Fluooerite;  PAospiaies,  Xenotime,  Mona^ito; 
Oxalates,  Oxalite ;  Tmialatei,  Pyrochlore,  Tttrotantalite,  Ferguaonite  ;  OairbonatH, 
Zippeite,  Liebigite,  Emerald  Nickel,  Pariaita ;  Oxyds,  Wad,  Chrome  Oohre,  Red  Iron 
Ore,  Red  Zinc,  Limonite,  Pitohblende,  BrooMte,  Rutile  ;  Silicates,  Chloropal,  Mala- 
cone;  Borate,  Warwickite.  Remngtonile  a  Qorboaate  of  cobalt  (p.  461)  may  be- 
long in  this  section. 

Wad,  0'5— 3-0  Mas  ;  earthy;  G  3— S't ;  bkh,  dull  bh,  bnh  ;  often  soihi; 

BB  infuB  (or  subfns)  ;  in  mur  fumes  of  chlorine  ;  Mn, 
0,  Aq;  often  with  Co,  or  Cu,  136. 

Oxalite,  2  Capillary,  botryoid,  earthy;  yw  ;  aireaA  ywli;  BB  Mack- 

ens  and  becomes  magnetic;  in  aa-ds  aol;  oxalate  of 
iron,  464, 

Chrome  Oclire,  Mas ;  bh-gn,  grass-gn ;  a  ciirome  reaction  with  tlie  fluxes, 

H39.     Miloickin  is  indigo-blue  to  eelandine-gn,  389. 

Zippeite,  Earthy  powder  ;  sulphur  yw,  bnh,  rdh  ;  BB  orange;  BB 

in  inner  flame  gn,  infua;  »,  S,  C,  4G1.  Voglite  eon- 
tains  Oa,  Cn,  0,  Aq.  462. 

Wolframine,  Blight  yw  powder,  oEust;  BB  iufua;  W,  148;  ooears 

witJi  ores  of  tungsten;  143. 

Liehigite,  2 — 2'S   Mamillary  claav  ;  apple-gn;  vit ;  trp  ;  BB  bkns  ;  with 

bor  yw  in  outer  fl,  gn  glass  in  inner  ;  in  acide  effery,  yw 
sol;  U,  Ca,  Aq,  461. 

Red  Iron  Ore,  Massiye ;  lentio,  earthy,  ifec  ;  G  4—5 ;  often  earthy,  dull 

or  bright  red ;  ttreak  the  same ;  BB  bor  gn  ot  y  w  glass ; 
in  hot  mm-  sol ,-  Fe'  0",  113. 

Chloropal,  2-5—3   Masaiye ;    G   I'l— 2-2;   nearly  dnll;    gn,  gnh ;    Hreak 

lighter  ;  BB  infus,  bk,  bn  ;  with  bor  ii-on  reaction  ;  in 
niiir  partly  sol ;  Fe,  Si,  Aq,  SS"?.  Pimelite  is  apple-gn, 
amorphona,  and  contains  nickel ;  G  2"3 — 2'8 ;  feel 
greasy;  doea  not  adhere  to  the  tongne,  839. 

Emerald  Nickel,      3— 3'5   Massive,  crnst;  G  2-5--2-7  \  emerald-gji, ;  streak  gait;  Ni, 
e,  Aq,  iSl. 
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LUBTKE   UNMEa'ALLIC— STREA 


Yttrotantalit 
PitohWendfi, 


Oblong   prisms,    often    alonder,    imbedded;    G    S'188 ; 

submet-p'ly,  auLvit ;  be,  bth,  gyh  ;  streak  bli-blt ;  BB 

infus,  reaction  of  bornoie  acid,  396. 
II;  ill  amall  oetaliedronB ;  G  4-4 — i-6 ;  ywli-bn,  streak 

pale ;  resinous ;  BB  witli  bor  uneolored  glob ;  in  acids 

insol ;  Y,  ^,  401. 
Yl:  foliated;   G   5 '4 — B'6  ;   sobadamantine ;   deop-red; 

ywh  ;  utreak  orange;  trl,  strl;  brittle;  BB  with  bor 

tpp  glass;  Zn,  0,  110. 
I   I ;  usually  niasaive  ;  yw,  rdh,  bnb  ;  Hreak  yw,  bnh;  strl, 

op ;  7;t,  I'es ;  BB  blins ;  with  bar  alow  aol,  red  in  outer 

flame  ;  in  tul  sol,  yw  ;  Co,  F,  Aq,  Sa. 
VI ;  cteav  basal  I  ;  G  4-8fl ;  bnli-y  w ;  elrealc  ywli-w  ;  vit ; 

BB  bnb  ;  with  bor  trp^lass,  y w  hot ;  in  mnr  alow  aol, 

effarT  ;  Ce,  Ca,  C,  F,  463, 
Massive,  stalattitic,  iiioinist ;  O  S-5 — 4 ;  enrtliy,  aill^y ; 

bn,  yw,  oclireous ;  streak  jwh-bn  ;  BB  bkns,  becomes 

mngnetio  ;  witli  bor  iron  ;  in  hot  mlro-nmr  sol ;  Fe,  0, 

Aq,  ISl, 
In  small  bn  or  yw  octahedral  erjst ;  aireah  bn,  ywh  ;  BB 

fuB  dif  1  I  Oe,  Th,  Ca,  Ta,  Ti,  S4S.     Pprrhite  ia  also  in 

small  octahedral  oryst ;  H=6  ;  orange  yw,  846. 
IV ;  in  amall  cryatais,  baaal  cUa«  perfect ;  rdb-bn,  aub- 

resinoua  ;  G  4  9— 5-3  ;  BB  with  bor  fna ;  in  raw  de 

composed  ;  Ce,  La,  ?,  402. 
G  5'E9G  ;  submat ;  iron-bk  ;  streak  gy ;  op ;  BB  with  soda 

intiim,  fus  ;  with  bor  aol ;  T,  Ca,  I'e,  Ta,  W,  U,  3S0, 
I ;  maasive,  in  graina ;  G  6'4 — l"! ;  submet  or  dull ;  gyh- 

blt,  bnh-bk,  velvet.bk ;  op ;  streak  bk,  gnh  ;  BB  flame 

iiavially  gn ;  with  bor  fns  y w  glasa,  gnh  in  inner  fl ;  in 

ni(  pulv  Eol  dif;  XJ.  O,  107.     EUasits  is  dull  rdh-hn  ; 

G  4—4-25,  108. 
■   III ;  cpyat :  Q  3*8 — i'18  ;  met-adamantine,  submet ;  bn, 

ywh,  rdh,  bk  i.etreak  gyli,  ywh ;  BB  like  Entile  ;  Ti, 

I2S. 
.   U;  bamihed,  cleav  traces;  G  5-8—5 '8S  ;   rit,  submet; 

bnb-bk,  bn,  ywh-bn  ;  eirsak  pole-bn  ;  strl,  op ;  EB  loses 

color,  with  hor  fus  dif;  with  soda  a  slag;  Y,  Ce.  Zr, 

Ta,  350.     Rutherfordite  is  ainiilar ;  G  5— 5-S  ;  368. 
;   II;  ccyst,  often  a«ie  ;  moe  ;  G  4-18— 4-26  ;  met-ad,  sub- 
Tit  ;  rdh-bn,  rd,  ywh,  bk :  streak  pale-bn  ;  strp,  op ;  BE 

iinalt ;  bor  red  in  outer  flame ;  Ti,  ISO, 
n  ;  cryst,  like  Zircon  ;  G  4-047 ;  vit,  snbroB  ;  bnli,  rdh  ; 

bli-w  within  ;  streak  bn  :  BB  yields  water ;  witii  hor 

aol  dif;  in  powder  in  adds  boiling  sol  dif;  Zr,  fii,  Aq, 
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NO  F0ME3   WITHOUT   OE   WITn  THE   FLUXES. 

a.  Thei'e  ore  no  fibrous  epeoies  in  this  Bubdivision,  exeepting  Limon 
is  sometinveB  imperfectly  90  ;  and  Red  Ziuo  Ore  is  the  only  apecies  t 
distinctly  foliated. 


Chrome  Oobre,  S89. 
Zipneite,_462. 

Liebigite,  161. 
FJnoeerine,  96. 
Chloropnl,  SSI. 
Emerald  Nickel,  461. 
Wad,  186, 
Warwick!  te,  890. 
Limon  ite,  131. 
Brookite,  123. 
PytoeLlore,  346. 


arranged  according 

to  their  specific  gramliea. 

Sp,  grntily. 

Sp,  s'K-- 

Red  Iron  Ore,  313, 

4-5. 

Makeone,  196. 

4'(W7. 

liutile,  12a 

4'18— 

Eliaaite, 

4— 2'£ 

Parisite,  4BS, 

4-S5. 

^■1—2-5. 

XenotJme,  401. 

4-4-4 

a'5— a'T. 

MonflEite,  402. 

4-i)-B 

S— S'f. 

Rutberfordite, 
YttrotanUlite,  8BB. 

6— 5'5 

SS-4. 

Red  Zinc  Oro,Iia 

5-4-S 

3-8— 4 'H. 

Fergviaonite.  866. 

5'8— S 

S  ■8-4-4. 

Pifebblande,  101. 

6-4-1 

X  Gelntioue  witb  aeidfl — (Silicates.) 

Uisingerite,  1-5— S   Masai vo,  oloav ;   GS-046;   bk;  *i«aJt  gnh-gy,  bnh.yw; 

fracture  earthy  ;  seetile  ;  BB  fus  bk  magnetic  slag  ;  in 

aeids  sol,  siibgelat ;  Fe,  Si,  Aq,  290. 
TbHringite,  2— 2'B   Mas.  clear ;  G  B-1— 8-2 ;  p'ly ;  olive-gn ;  streak  gnb  ;  BB 

witli  bor  h-o-a ;  in  mur  geint ;  Fe,  Si,  Aq,  290. 
SideroschieoJite.      3-5         Crystals  minute;   G  B — 3'4;  velvet-bk,  gnb-gy;  itreak 

leek-gn,  gnh-gy ;  op;  BB  fuBl  magnetia :  in  mur  sol, 

gelat ;  Fe,  Si.  Aq,  2S9, 
Cronstedtite.  2-fl         VI;  hexng  pma ;  aUo  ren,  mas ;  cleav  basal!;  G  8-848; 

viti  ;  bhn-bk,  bh ;  streak  dark  leek-gn;  thin  laminte 

alast ;  BB  intum,  froths  ;  in  tmir  in  powder  gelat ;  Fe, 

Mn,  Si,  Aq,  299. 
Lievrite,  5'5 — 6   III ;  priems,  massivo  ;  G  3'8 — 4'2  ;  snbniet,  bh,  gyb-bk  ; 

streak  bk,  gnb,  bnh ;  brittle;  BB  fua,  bk  glob;  with 

bor  iron  glass  ;  in  mur  gelat ;  Fe,  Ca,  Si,  262. 
Gadoliuile,  S-5— -T    V;  mnasive ,  G  4 — 4-6;  vit-pitchy;  bk,  gnh-bk;  streak 

gnh-gy  ;  strl,  op ;  BB  deorep,  swella  np,  usually  glows  ; 

in  muT   gelat;  Y,   Ce,  Fe,   Si,  21.1.     Tscheffkinite  is 

similar;  streak  darfc.bn ;  6  4-6 — 4-6;  BB  intam;  fus 

difl  bh  glass;  inmui-gslatl  211. 

n.  No  species  in  thi»  Hubdivlsion  are  properly  foliated  or  fibrous. 

If  Kotgeiatiniang  With  acids;  B.B.  phosphorus  reaction. 

Obi. — Ail  but  Triplita  and  Zwiaselite  are  hydrous  epeciea.     Vivianite,  AUuau- 

dite,  Dnfrenite,  Carphosiderite,  Zweiselite,  Tnplite,  afford  B,B.  a. magnetic  bead. 

Viviaaitfl,  1-6 — 1!     IV;  orj'st,  cleav !  radiatad  fibrous,  incrust,  earthy;  G 

a'66;  p'ly,  vit;  b,  go,  dirty-gn;  streak  bh-w,  b,  bn; 

trp,  trl ;  BB  bn  or  bk  scoria,  magnetic ;  in  acids  sol ; 

Se,?,  Aq,  416. 
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LUSTRE   UHMETALLIC— 8TEEAK  OOLOBi:!). 


1 — S'G  ;  bright  jw  {Uramte),  bright  gn 
(Chalcolite),  sft-eai- similar ;  p'ly,  ad;  l(un,  brittle;  BB 
fiis  bkh  maa ;  in  nit  jw,  sol ;  TJ,  Oa,  Cu,  ?,  430. 
Fibrous,  radiatad ;  G  3-2— S-4;  weak,  silky;  duUleet-gn, 
y  w,  boh  OD  exposnra ;  ttreak  gn ;  stri ;  EB  fus  1  ali^ 
magnetic;  in  adds  aol;  J^e,  f,  Sn,  Aq,  421.  Delmux- 
ene  is  ywh-bn,  bnt-bt,  vdh  ;  GISB;  je,  &,Aq,'t2'r. 

Reniform;  6  2'5 ;  res;  straw-yw;  itreak  ywh ;  feel 
greasy ;  BB  magnetic  bead  ;  {"e  or  Pe,  5^,  Aq,  4S1. 

Mttseiye,  sometimes  cleav ;  dull  elove-ba,  rdh-yw  ;  ilreak 
ywb;  ati-l.op;  BBglob,  bk,  tnagnotie;  in  mur  sol; 
Pa,  Sin,  f,  Aq,  407, 

VH  ocyst,  nmssive;  G  3-97;  grsnsy;  clove;bn  ;  streak 
gyh-w  ;  BE  deorep,  bh-bk  glass,  magnetic  ;  Fe,  Hn,  P, 
F,  3S9. 

Ill ;  eryst,  mosaive ;  G  8-4 — 8-8  ;  cesinous,  adamantine  ; 
bn,  bkh-bn  ;  ilreak  ywh-gy ;  strl,  op  ;  BB  fiis  I  bk 
scoria  ;  in  nit  ml ;  liD),  Fe,  P,  408. 


I.  SpfHm  disUwlly  foliac 


B.  Species  arranged  acearding  to  tlieir  speajie  grav 


Delvauxene,  427. 
Huraaulite,  401. 
Carphosiderite,  431. 
Viyiante,  415. 
ITranite,  430. 


Dufrenite,  427. 
AUuanditc,  407. 
Triplite,  408. 
Chalcolite,  430. 
Zwieselite,  399. 


f  ff  Not  gelatinizing  with  auiilE  ;  B.B.  no  phosphor 


,  Limonite,  Gothite,  Ciocidolite,  Antlioside- 


Molybdine,  1  Yw,  powder  or  cciiat ;  EB  on  charcoal  slag ;  in  mur  sol 

ijo;  occurs  with  Molybdenite,  144. 
Chlol'ophieite,       l-fi— 3      Massive,  or  foliated  gmnulav;  G  2'02 ;  dark-gn,  bkh 

BB  fas  ;  Fe,  Si,  Mg,  Aq,  278. 
Sordawalite  2-5  Piteh-bk,gyh-bk,  masaiVe;  G  2-6 — 2-6;  ttreaJc  liver-bn 

BB  fuB  dif ;  in  imir  partly  sol ;  Al,  Fe,  Si,  H,  177. 
LepidoraelaBG,      3  VI;  in  small  raioateoue  blaeit  aoales  or  aggregations  of 

scales;  G  3  ;  ad,  vit;  streak  mountain-gn  ;   op,   sfrl ; 

not  fles  ;  BB  fua,  bk,  op,  magnetic  ;  with  hor  bottle-gu 
.glass;  Fe,Al,E,Si,2a7. 
Stilpnomelano,      3  Foliated,  rad,  mas  ;   G  3 — 3-4  ;  yit,  p'ly  ;  bk,  gnh-bk  ; 

streak  ga\i;  BE  fos  dif  bk  glob  ;  in  acjrfs  sol  imperf  ; 

Fe,  Si,  Al,  Aq,  2S7. 
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-E-S     Miisaive,  botryoid,   Btnlact,  inerust,  eartliy;  G  3'e~4; 

silky,  dull ;  bn,  oclireoue ;  itreak  jwh-bn ;  BE  bkna, 

magaotic  ;  fne  dif  1  ;  with  bar  iron  ;  Fe,  0,  Aq,  JBl. 
In   prisma ;   also  fibrous,  cleav  ;  G  2'9 — 3  ;  vit,  greasy  ; 

dull  rdh-bn  ;  streak  gyh-bn ;  BB  fuB  I   bnh-gn  pearl ; 

with  soda  manganese  ;  Ti,  Ce,  Mn,  8i,  Aq,  S42. 
Asbeetiform ;  6  3-2— 3-8 ;  ailty ;  bh,  gnh ;  fibres  separate 

easily  ;  subelaat  ;CBfvia  !  magnetic;  Pa,  Na,  Si,Aij,  alB. 
-6'3      ni;  acio,  oapil,  fibrous,  renjform,  mas ;  64 — 4'4  ;  bn  ; 

rdh  ;  strsak  bnli-jw  ;  BB  btns  magn  ;  fiia  dif  J  ;  with 

bor  iron  ;  Fe,  Aq,  129. 
— 5*5    I;  in   ootahedral  eryataJa;  G  S'S — 4 '36;  vit,  res;  ywh, 

bnh,  dart-bn  ;  streak  ywh,  bnb  ;  strl,  op  ;  BB  fiis  dif! 

with  bor  rdh-yw  trp,  on  flaming  op,  with  more  boras 

w  enamel ;  Ce,  Tli,  Oft,  Ta,  Ti,  34S. 
■5  Triain,  nmssiTe  ;  G  S'lOB  ;  vit,  p'ly  ;  b,  lavender-b,  bh- 

bk,  gyh  ;  ttreak  gyh-b  ;  tcl,  op ;  powder  slightly  nmg- 

uetic  ;  BB  fufl  I  gn  glass  ;  in  adds  partly  sol  ■,  Al,  Fe, 

Mg,  Na,Si,  17'i. 
Priaras,  cleav  basal  I ;  G  3'8  ;  nearly  dull ;  light  jwh-bn  ; 

streak  isabella-yw  ;   opaque ;   BB  fus,  w  enamel ;  in 

mill-  sol  easily;  Ha,  Zr,  8i,  Aq,  808. 
'6  Tabular  cryst,  pms,  massive ;  6  3-4 ;  liglit-y w,  bnh,  gyh  ; 

((real  ywh-w  ;  vit,  res;  trp — atrl;  BB  y wh  glnM  ;  in 

mfir  sol ;  Zr,  Ca,  Na,  Si,  S4S. 
■5  Massive,   oleav ;    G  3-69;  vit,   les;    bnh-bk ;    bnh-r  in 

splinters;    atreah  gyh-hn ;  EBfus!    intum,  slag;    in 

mw  aol ;  Ca,  Y,  Si,  Ti,  341. 
•a  Tufts,  fibrous  in  structure ;  G  3'6 ;  oohre^yw,  bnh ;  streak 

same;  tough  ;  BB  rdh-hn,  fus  dit,  black  magnetic  alag; 

in  miwaol;  Fe,  Si,  Aq,  804. 
— 'I  -5    Massive,  no  cleav  ;  black,  sometimes  pavonine  tarnish  ; 

G  3-78— 3'81;  vitreona;  utreak  gyh-bk,  bh ;   BB  fus 

dif  1 1  black  mass  ;  in  mjir  partly  soluble ;  Ti,  Ca,  Fe, 


Stilpnoraelane,  2i 
Lepidomelane,  221. 
Moeaadcite,  Sit. 


1.  SpeeUs  foliaied  or  fibra 


Holybdine,  144. 
Chlorophaite,  278. 
Sordawalite,  IW. 
Catapleiite,  308. 
Mosandrite,  342. 
Lepidomelane.  227. 
Stilpnomelane,  387. 
Glauoophana,  177. 


Limonite,  1 
3  Fol.  Croeidolite,  379. 

4Subfol,fib.    Anthoaidflrite,  904. 


n.  Species  arranged  according  to  their  speetfie  gramties. 


Croeidolite,  379. 
WohJerite,  343. 
Anthosiderite,  304. 
Limonite,  131. 
keilhanite,  841. 
Schorl&mite,  342. 
Pyroehlore,  846. 
Gothite,  129. 
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294-  LU8TBE   UNMBTALLIC — STJSEAK   COLOEBD. 

C.    B.B,  NO  PUMES,  {except  sometimes  of  lead)  ;    GLOBULE  JIALlJiABLli. 

*  Infusible. 

ChrysueoIIa,  2 — 3        Massire,  and  in  seams  ;  G  2 — '2'S  ;  bh-gn  ;  trl,  op;  KB 

with  bar  gn  globule,  and  a  grain  of  copper ;  iu  mur 
decomposed,  silica  deposited;  Cu,  Si,  Aq,  often  with 
seme  6,  S03. 

Coasiteritu,  6 — 7         II ;  oi-yst,  massive  ;  adamantine  ;    subvlt,   snbres  ;   bn, 

bfc;  sd-sciA;  gyh,  bnh  ;  BB  with  loja  tin,  118. 

Dioptaae,  ;.  VI ;  Emerald  gn  cryet ;  G  3-2~8-4 ;  vit ;  trp,  strl ;  BB 

bk ;  with  bar  gn  globule,  and  finally  eoppei- ;  in  mur 
gelat ;  Cu,  Si,  Aq,  309. 

"*  B.B.  fuaible  ;  a  globulo  of  Lead,  Copper,  or  Silvei,  with  the  fluxes,  if  not 
ivithguL     No  fumes  of  Arsenic,  Sulphur,  Selenium,  ov  Antimocy. 

I  Gravity  below  4-6 ;  ores  of  Coppei'. 

OSs. — Aiirichalciie,  Chalcolite,  Thrombolit*.  Malachite,  Aaai-ite,  libethenile,  and 
Phosplioclialoito,  are  hytkoai  apeeies;  Auriehaieite,  Mainchite,  and  Azurite,  are 
earhonatei. 
Aoriehaleitfl,         'i  Aoieular,  drnsy ;  granaliir,  lamellar  ;  p'ly  ;  vei'digris-gu ; 

ti'l ;  BB  darler,  slag ;  with  soda  and  bar  copper  and 

aino ;  in  mur  sol,  efferv  \  Za,  fiu,  fl,  Aq,  460.    Bura- 

tits  is  similar. 
Chaleolitu,  •i—^-b     II;   micaceous;    G    3'e — 3-6  ;    emerald-gn;    app!e-gn; 

itrtak  gnh ;  BB  fiis  bk,  flame  bh-gn;  in  nit  ywh-gn 

sol;  U,  Cu,  t',  a,  4S0. 
Volborthitu,  3— ^'5      VI;  mas;  earthy;  G  8-4— 3-9  ;  p'ly, vit;  gn,  gy;  aireoi!: 

ywh,  bnh-yw,  bn,  gy;  strl;  BB  fua!  no  intura,  slag  ; 

with  bor  ohrome-gn  glass;  Ou,  Ca,  and  Vanadic  Acid, 

Thrombolite.         'i — s        Amorphous;   6  8'88 — 3"4;  vit;  emerald,  dark-gn  ;  op; 

BB  flame  b,  gn ;  on  charcoal  fus  1  copper ;  Cu,  ^,  Aq, 

413. 
Malachite,  3*g— 4      IV;  mas,  earthy,  tutferose,  ineruEt,  compact  lib;  G  S'*? 

— 4-1;  ailty,  adamantine,  dull ;  gu  ;  sfrcai  paler ;  trl, 

op ;   BB   on   charcoal   fus  t    copper,  flame  gn ;   adds 

efferv;  Cu,  0,  Aq,  4S8. 
Aziivii.e,  S*fj — I '5  IV;  mas,  earthy;  G  3'5 — 3'9;  vit';  adamantine ;  bright 

deep-b;  streak  paler;  trp, -strl;  brittle;  BB  on  cftar- 

ctmi  fus,  copper^  flame  gn.;  in  iMJiis  afferv ;  Cu,  C,  Aq, 

Libethenite,  4  III;  G  3'6— 3-8  ;  resinous;  olive-gn,  dark;  sireai- eama  ; 

Btrl ;  BB  fua  bnh  globule  I  on  charcoal,  copper  ;  din,  P, 
Aq,  420. 
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IV;  maa;  G  as — 4-4;  ad,  vit ;  emerald,  dai'k-gn,  vov- 
digria;  streak  paler;  tcl,  atrl;  EB  fus!  on  charcoal 
copper  ;  in  nit  aol ;  Cn,  P,  Aq,  425. 

foliated  or  fibrous  in  some  of  their  variHiea. 

=2  Lam,  fib.  Malachite,  468.         3-5 — 1  Fik 


8.  Species  arranged  aceording  to  their  specific  gramtiea. 


Aui-idialsite,  460.  3'2— B'4. 

Buratite,  3-3— 3'4. 

Throrabolite   412.  8-3— 8'4. 

Volbortliito,  3fl2.  34— 3-9. 

dulcoUte,  430.  S-S— 3-G. 


Azurite,  469. 
Libetlienite,  4E0. 
MalaeMte,  4E8. 
PhosphoeliaJeite,  435. 


\\  Gravity  itbovo  4'fl  ;  ores  of  Lead,  Copper,  or  Silver  ;  colore  various, 

ium,  MflBsivo,  oartby ;  G  4'E ;  bright  red;  BBfua;  on  char- 

coal lead  ;  Pb,  0,  12B. 

abic  Oohre.     2 — 3        Mas,  scaly  orjat ;  G  8 ;  yw,  ywh ;  BB  fus  1  Pb,  O,  109. 

aconite,  2 — 6        I;   mas;   earthy;   G  6'1 — 6-4;   bk;   streak  bk  ;  BB  on 

charcoal  no  fumes;  glob  copper;  Ca,  0,  109. 

trite,  3*5^3     IV;  cUav!  G  6-2 — B-B;  vit,  ad;  azure-b;  streak  pnler; 

trl;  BB  fu9;  J*b,  ta,  9,  Aq,  890. 

quelinito,  ?.'6— 3  IV;  reniform,  botryoidal,  gran;  G  8-5 — 8-8;  adamsn- 
tine,  rea  ;  darb-gn ;  bkh-gn  ;  streak  siskin  gn,  bnh  ;  trl, 
op ;  BB  fuB,  on  charcoal  gray,  oubmet ;  some  points  of 
lead ;  in  nit  partly  aol ;  tb,  Cu,  Or,  360. 

ioisite,  a-fi — 3     IV;    oryst ;    massive;    O   6'9 — 6'1;    adamantine,   vit; 

bright  hyacinth-red;  ttreak  orange;  trl;  BB  fus,  on 
eliarcoal  nriUi  toda  lead;  in  niur  aol,  gn  ;  i'b.  Or, 
359. 

idonitp,  2-fl — 3     III;  G  fi-4;  reoinous;  verdigris-gn,  bh-gn;  streak  gnh- 

w;  trL;  BB  on  charcoal  lead;  Pb,  Cu,  '§,  6.  312. 
Ill;   mas;   G  6'76;   res,  ad;   brifflUred;   lemon-yw  on 
flxpoaurc ;  streak  brick-r;  atrl,  op;  BB  fiisl  on  char- 
coal lead;  Pb,  8r,  361. 
VnnndateofLead.S-ft—l     Cryat,  massive  ;  5'8 — 7-2^  color  ywh,  rdli-bu,  dull  red, 
(Deehenite   and  Vnnadiniie);  bn,  bk,  wh,  (Descloi- 
lits) ;  deep  red,  (Arffioxene) ;  BB  fus  easily ;  with  soda 
lead,  361—364. 
Red  Copper.  S'E — i     I;  octahedral,  maasive;  eartby;  G  5'86 — 6'IB;  adaman- 

tine, earthy;  rod,  often  bnh;  streak  bnh-r;  atrp-op; 
BB  on  charcoal  copper ;  Cu,  0.  101.     GbalcotricMte  is 
similar  but  capillary  and  trimetviu,  12?» 
I.  No  opeoies  in  thie  subdiviuon  fibrous  or  foliated. 


Melanoeliroite. 
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LtrSTEE  XINMETALLIC STKEAK   COLOKED. 

8.  Species  arranged  according  to  their,  specific  grmiities. 


Minium,  136. 
Meliieonite,  109. 
Liuarite,  3ea 
Vauqnelinite,  360. 
Meknochroite,  86 1. 


Red  Capper,  101,  136.  5-86— 6'15. 
Vanadate  Lead,  881,  364.  6-8— 1-2. 
Croooiaite,  3B9.  5'S — 6-1. 

Caledonite,  S12.  64. 

Plumbic  Oehra,  109.       S. 


C.    B.B.    WHOLLY    AND    EASILY    VAPOKIZABLE    IN    FDM 

MJiyrAIXIC   GLOBULE,    (UHLESB  ANTIMONY   OH  BISMOTH). 


Coceinite, 
Sulphor, 

Sslsnauiphur, 

Selenium, 

Ammiolite, 

Orpiment, 
Dimorphine, 


Cinnabar, 

BIsmutite, 
CerTautite, 


Earthy  pariielos,  rdh-bn  ;  BB  violet;  Hg,  I,  96. 
1-8 — 2-5  ni;  crystalfl,  maasive;  fl  3— S'l;   yw;  trp,  trl;    BB 

Bulpli  fumea,  22. 
1-5— 2'5  Maaaive;  G  2'I— 2-fl  ;  orange  or  bnh ;  on  char  saljih  an<i 

aelen  fumea,  34, 
Incrust ;  G  4'3 — 4-8  ;  gyh,  bnh  ;  red  in  splintera  ;  powder 

red ;  selen  furaea,  23. 
Red  powder  consisting  of  ontimouous  acid  and  qiiick- 

silvei-,  142. 
1-5 — 2     UI;  oleav !,  eubmioaceoas,  larojnse  flexible,  inelaatie  ;  G 

S  '4 — 3  '6  ;  p'ly  ;  lamon-y w ;  streak  y wh  ;  strp,  strl ;.  BB 

fus,  bums  b  flame,  fumea  aliiaceouB ;  As,  S,  H2.    Dimor- 
phine no  cleav,  32. 
1-5—3     IV;  oleav;  raaasiTe;  G  3-4— 3-6;  res;  bright-rd;  streak 

ywh— rdh  ;  trp — trl ;  seotile  ;  BB  fua  !  bums  b  ilame, 

fiiraes  alliaoeoTiH;  Aa,  S,  81. 
I — 1.'4     IV;  capillary  oryet  in   tufts;  4-4—4-6;   adamantine; 

cherry-rd ;  streak  bah-r ;   trl,  strl ;    sectile ;  BB   on 

charcoal  fus,  vol,  sulph  fumes ;  8b,  0,  S,  141. 
3 — 2'5     VI;  mas;  earthy;  G  86 — 9;  adamantine,  in  crystals, 

submet ;  also  dul!  earthy;  oochineal-r,  bnh-r;  streak 

scarlet;  strp,  op;  EB  volat,  snlph ;  in  a  matrass  with 

soda,  quiekailver;  Hg,  S,  48. 
4 — 1-5      Acifi,  incrust;  vit;  earthy;  w,  gnh,  ywb ;   streaJc  gnh- 

gy ;  strl — op ;  BB  deorep,  fus  I  on  charcoal  met,  fumes ; 

Bi,  C,  Aq,  463. 
6-5  Mae;  G  5-28  ;  greasy;  ywb;  sirerafe  ywh,  shining;  trp; 

BB  on  charcoal  fames  inod ;  Sb,  0,  H,  141. 

I.  I^cciet  foliated  or  fibrous  in  some  of  their  varieties. 

Orpiment,  82.  Fol  1 

7.  Spedes  a^yamged  according  to  their  spcaifie  gravities. 


Coceinite,  96. 

IJ. ! 

Selen  iam,  28. 

4-3-4-8. 

Ammiolite,  143. 

Eermeeite,  141. 

4-4—4-6. 

Sulphur,  aa. 

2— 2-1. 

Gervantite,  141. 

6-28. 

Selensnlphur,  24. 

2'1— 3-5. 

Bismutite,  462. 

6-8-7-7. 

Orpiment,  33. 

3-4—8-5. 

Cinnabar,  49. 

8— S-1. 

Realgar,  81. 

3-4— 3'6. 
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1   BEFOKE   THE   BLOl 


—chjobvjaIs,  not  malleable.     'A91 


MES     OF    AE8EHI0,    SULFHUE,    AHTIMOHT, 
GLOBULE  WHICH  IS  NOT  MALLEABLE. 

'  B.B.  fumes  aisenical.     Species  all  contain  water. 

2  IV  ;  oapil ;  maa  ;  fine  apple-gn ;  ttreak  gnh-w  ;   BB  on 

chareoai  arsenio ;  STi,  Ss,  Ac[,  418. 
2 — 3      Reniform,  mas  ;  G  2-0 — 2'5;  vit,  greasy;  ywh,  rdh-bn, 

r,  w  ;  streak  yw;  tri,  op;  BB  on  flAarsooi arsenic  ;  Pe, 

is,  8,  Aq,  432,  483. 
■e,      1 — 2       Fib;  diverg;  G  3*6 — 3-9;  yw,  golden ;  sir^afc ochraoiia ; 

fibresHeparablel  I  EBfusbk;  with  soda  arson ;  in  hot 

nit  or  mur,  sol ;  J'e,  Ca,  Xs,  Aq,  422. 
1-5— 2-6  IV;  eleavH  laminffl  flexible;  earthy;  G  2-943;   p'ly, 

oarthy  ;  peach-r,  crimson;  gyh  ;  e(reoA: palar  lavender- 

bliia  ;  irp,  atrl ;  BB  on  charcoal  arsenic  ;  in  acids  Bol ; 

Go,  is,  Aq,  416, 
2-5  IV;  cleavl;  G  2'95'I;  p'ly,  vit;  indigo,  gn ;  sireat  bh- 

w ;  stpp — trl ;    BB  on   cltarcoal  araen  ;    bk,  without 

melting,  m^netic;  Pe  op  Fa,  'Ab,  Aq,  418. 
irite,  25         1;  cubcB,  eto  ;  G  2-9 — 3;  adamantine;  olive-gn,  ywh, 

bnh,  rdli,gn;  «(«aign,bn,  yw;  strl ;  EBonekareoal 

avsen,  magnetio;  je,  ts,  Aq,  432. 
2'6 — 3    IV;  cleavl;  crusts;  6  3*1;  silky;  light  rd;  streakvAh- 

w ;   tri,  abtrl ;  BB  on  charcaal  fuB,  areau ;   in  acids 

so! ! ;  2n,  do,  'Ks,  Aq,  418. 


'cs  foliated  or  Jihro 


''  Fumes  of  CUorin 


s  in  some  of  their  varieties. 

Erythrine,  416. 
Sulphur  or  Antimony. 


Hauerite, 
PyroBmalite, 


yi;    hexag  oryet;  G  4'5— 5  ;  adamantine;   honey-yw, 
orange;  streitk  yw  rdh ;  strp,  tri;   BB  on  eharcoal 
ywh  ring;  innini-aoli  Cd,  S,  51. 
I;  G  3-463;  mat-adamantine;   rdii-bh,  bnk-bk;   streak 

bnh-r;  BB  on  charcoal  sulphur;  Mn,  S,  56. 
VI;  besag;  deavtiBssX;  mas;  G3 — 8-1;  p'ly,  vit;  pale 
iiver-bn',  gy,  gnb;  gnh-yw  within;  BB  on  charcoal 
fumea  of  chlorine,  fua  alag,  magnetic  ;  in  nit  perfectly 
sol;  Pa,  Hn,  CI,  §i,  Aq,  310. 
Itaite,  4'5  Implanted  glob ;  G8-66;  vit,  ply;  rdh,  ywh,  bnh;  op, 

fltrl;  BB  on  cAureoai  zino  fames;  in  miir  snlph  hyd; 
Zn,  S,  0,  121 
maina,  E — 6      II;  ootahed;  hyacinth  or  honay-yw  ;  BB  fua  bkh  alag; 

in  acids  ineol ;  Ca,  Sb,  0,  410. 

r.  None  of  the  species  of  this  subdivisioil  are  foliated  or  fibrous. 
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:   iraCOLOEED. 
!s  arfati-^ed  according  to  their  specific  gravities. 


Romeino,  410. 
Pyrosmalite,  310. 
Haaerite,  56. . 


,    AHTIMOST,   CHLOEINE,  BKOMINE 
OK  lODINK  ;   A  MALLEABLE   GLOBULE  OF  SILVER  OK   COPPER. 

■  Araenioal,  Sulphur,  or  Antimony  fames. 

TjTolite,  ]-S— 2    III;    reniform,  runs;  druey;  p'ly,  vit;  G  B— 3-1 ;  pale 

apple-gn,  bli ;  sfreak^aler;  trl,  strl;  laminie  flexible; 
BB  on  ihareoal  fua,  araen ;  Cu,  Ss,  Aq,  426. 

Coveliina,  I'S — 2    VI;ini!niat;   maa;   GS'T— 89;   res,  faint;   indigo-b; 

streak  lend  gfay,  abining ;  BB  on  charcoal  fua,  sulphur, 
copper  ;  Cu,  S,  66. 

Lettsomite,  Drusy,  vei  rety  crusts ;  clear  amalt  blae;  p'ly;  BB  on 

charcoal  copper;  Cu,  Si,  S,  Aq,  802. 

Chaloophyliite,      2  VI;  eZeos  basal! !,  fjliated  I ;  G2-4— al;  p'ly, vit;  em- 

erald, graaa  gn ;  streak  pnler  ;  BB  dcerep,  on  charcoal 
arsen,  fus;  with  soda  copper;  in  acids  sol;  Cu,  !Rs, 
Aq,  4-28. 

Snnthnconc.  2  VI ;  reniform,  maaaiTe,  cryat  atructure  within ;  G  5 — 6-2 ; 

dull-rd,  elove-bn  ;  streak  jw ;  ebtrl,  edges  orange  ;  BB 
on  ekanoal  anlph,  areen,  ailver;  Ag,  S,  Aa,  81. 

J'ircblende,  2  IV;  G4'2~4'3;  p'ly  adaniantioe ;  hjseinth-r;  trl;  aeo- 

tile  and  aomewhat  flexible;  Ag,  S,  Sb,  88. 

Liroeonite,  2—2-5    III;  rarely  gran ;  G  2-8— S;  vit,  res ;  alcy-b,  verdigris; 

streak  same  ;  BB  on  charcoal  araan,  bt  scoria  ;  with 
bor  gn,  partially  reduced ;  in  nif  sol ;  On,  Si,  S.e,  Aq, 
429. 

Miargyi-ite,  'i — 2-B    IV<  cleav  imperf;  G  6-Z— 64  ;  aubmet-adamantioe  ;  iron- 

bk ;  slreah  dark  cherry-red ;  thin  splinters  red ;  sectile ; 
BB  on  charcoal  antim,  aulph,  allver ;  Ag,  S,  Sb,  74. 

ineal-r;  streak  bright  red;  strp,  trl;  EB  on  charcoal 

sulpliur,  areen,  ailver  ;  Ag,  Aa,  S,  78. 
Pyrafgjfite,  2 — 3'5    VI;    eryatais  and   massive;  G  B-'l — 6'9;  met-adamsn- 

tine;  bk,  rdh ;  streak  eoobinoal-r;  trl,  op;   sectile; 

BB  on  eJiarcoal  sulphur,  antim,  silver ;  Ag,  S,  Sb,  77. 
Aphancsite,  3'3— -S     IV;  massive,  vad  hemisplier;  G4-19— 4-38;  p'ly;  dark 

verdigi'ia;    streak  aame ;   strl ;    BB  on  charcoal  fas, 

deSi^,  araen ;  On,  j£s,  Aq,  428. 
Olivenite,  3  III;  glob,  reniform,  fibfoua;  masaire;  G3'9— 44;    ad, 

Tit,p'ly;  olive-gn,  leek-gn  ;  wood-bn  ;  streak  gn,  bn  ; 

Btrp, op;  BE  oa elmfcoalSaa,  deflagl, arsen;  in  jm(bo1; 

Cu,  la,  Aq,  420. 
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Carniiiiite,  2'o 

Brochantite,  8-5- 

Euelii'oite,  3-fi- 

Erinite,  4-5- 


In  clustei'B  of  fine  neHdleB ;  carmine  to  tile-reij;  BB  on 

charcoal  avsetilo;  with  soda  lead  ;  tb,  Sa.i'e!  410. 
ni;  G  S-3 — 3-B ;  vit;  eraernld,  bkh-ga  ;   streak  paler; 

trp ;  BB  on  charcoal  fua,  copper ;  6u,  §,  Aq,  391. 
Ill;   G  3-389 ;   vit;    bright  emerald,  leek-gn;   streai 

paler;  irp,  trf;  BB  on  charcoal  fas,  deilag,  copper, 

araen;  Cu,  Sa,  Aq,  481. 
Mammillary,  ransaire  ;  6  4-043;  dnll,  res;  fine  emerald' 

green,  streak  paler ;  strl,  op ;  BB  nraen,  copper;  Cu, 

iis,  Aq,  436, 
Massive,  rcnifonii ;  G  4-123  ;  pistaehio-gn  ;  streak  aame, 

Co,  &,  X.,  P,  S,  481. 


«./li« 


varieties. 


H=2'5--3    Fib. 


LettGomite,  39^ 
Chalcophjllite,  42i 
Liroconite.  429. 
Tyrolite,  436. 
Enehroite,  421. 
Broohoiitite,  391. 
Covolline,  fi6. 
Oiirenite,  420. 
Carminite,  410. 


lodyrite, 

Serargyril*, 
Bromyrite, 


Pmylil, 


%nged  according  to  their  specific  graviiiei 
Pp.  grarity. 

i  Erinite.  425. 

2-4 — 2-7.  Coniohaloiie,  421. 

a-a— 3.  Aphaneeite,  428. 

3-3-1.  Pireblende,  88. 

S-389.  Xftnthoeone.  87. 

3'7 — 3-9.  Minrgyrite,  76. 

8'8— 3-fl.  Pi'oustite,  78. 

8-9 — i-4.  Fyrargyrite,  77. 


'  Chlorine,  Bromine,  lodioe,  or  Muriatic  Acid. 

VI;  tliin  pktes,  lam;  G  6-604;  reainoue;  pale  citron- 
y w,  ywh-j?n  ;  trl ;  streai  siibmet ;  plates  flexible ;  BB 
fua  1 1,  on  c/tarcoal  fumes  of  iodine,  violet  flame,  silver; 
Ag,  I,  96, 

I ;  like  wax  ;  6  5 — 5-6  ;  pearl-gy.  gnh ;  bn  on  exposure ; 
streak  Bhin'iBg;  sectile;  BB  fumes  of  muriatic  acid; 
on  charcoal  silver ;  Ag,  CI,  92. 

I;  eoncretions;  G  B-B — fl;  splendent;  often  gn  without, 
yw  ■witliin  ;  BB  fus  ;  fumes  of  broniiae  ;  silver  glob  ; 
Ag,  Br.  93.' 

I;  in  cubes;  sky-blue;  BB  emerald-gn  easily!  b  on  cool- 
ing ;  flame  gn,  fus  J,  on  charcoal  fumes  ;  Pb,  Cii,  CI,  0, 
see  Appendix. 

I;  Oct;  mas;  G  5-3 — 6'8 ;  yw,  go;  adamantina  ;  frac- 
ture hackly;  BBfusI  fumesof  bromine  and  chlorine; 
silver  glob ;  Ag,  Br,  CI,  93. 

VI;  vit;  fine  blue;  trl;  BB  on  charcoal  fumes;  glob 
copper;  Cn,S,  CI,  S76. 
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300  LUSTEE  METALLIC STEEAK   UNMETALLIC. 

Atatamite,  3—3-6    III;  mas;  G  8T— 4'8 ;  adamantine,  vit;  olive-gn,  bright 

gn;  streak  peler  ;  trl,  Btrl;  BB  gn  orb  flama,  fumea 
of  nrai'ifttio  aeid  ;  on  chareoal  copper;  Cu,  CI,  0,  Aq, 


a.  None  of  the  speuies  in  this  subdiviaion  iU'e  pvoperly  foliated  or  fibrous, 

II.  LUSTRE  MJ'7rALLI0  Olt  yiTBMETALLIC. 

A.  STRKAIi  UNMETALLIC. 
a.    B.B.    NO   FUMES. 

*  B.B.  iDfusible,  or  nearly  ao.     Cold's  steel-gi'ay  to  bluck. 

•[■  With  muriatic  aeid,  fumes  of  chlorine :  contain  man  ganese.    . 

Obs.—Wad,  PBilomelane  and  Manganite,  are  the  only  hydrous  species  included. 

Wad,  0'6— S'SMiis;  earthy;  incrnat;  G3— 3-1;  aubmet,  dull;  bit,  bh 

orbnh;  BB  infue  or  aubfus ;  Mn,  0,  H;  aometimes 
Mn.  Cu,  O,  H,  or  Mn,  Oo,  Ni,  0,  H,  1S6. 

Pyroluaitfi,  2— ^"5    HI;  also  divergent  columnar ;  mas;  G4'8  — 6;  submet; 

Poliaaite,  bk,  gyh ;  streak  bt;  brittle;  BB  infus;  Mn,  O,  12?,'; 

131. 

Manganite,  4  III;  prismatic,   eolnmnar,  radiated ;  gran;  6  4'2— 4'4; 

eubmet ;  steel-gy,  bk ;  sirealc  rdh-bn,  nearly  bb ;  BB 
iofua;  Mn,  0,  H,  ISO. 

Hansmannite,         o  — 5-o    il ;  G  4''!22  ;  aubmet;   bnh-hk;  strealc  hn  ;    BB  infua  ; 
Mn,  O,  118. 

Psilomelane,  6—6         Mas,  bot ;  G4 — 44;  aubmet;  iroa-hk,  gy ;,  streak  bnh- 

bk,  ahinmg;  BB  infos  ;  Mn,  0,  H,  186, 

Braunite,  6—3-5    II;  maaBiTe  and  in  crystals;  G  4-1 — 4'9;  aubmet;  bnh 

bt;  slreah  dart  bnh-bb ;  brittle;  BB  jnfus;  Mn,  0, 
117.  HeterocUn  (p.  137)  and  Orednerite  (p.  1261  are 
other  manganeae  ores,  with  black  atraak.    H=^'5 — 5. 

ff  No  fumes  of  chlorine  with  muriatic  acid. 
Pitchblenda,  5-5  I;  massive';  ingrains;  submet  or  dull;  G  6-4 — S;  'vei- 

Coracite,  -vet-bk,  bah;  streakhb.';  BB  flame  usually  gn ;  with 

bar  fuB  yw  glass,  gnh  in  inner  flame  ;  in  nil  in  powder 
slowly  soluble  ;  U,  O,  107.     Coraoite  contains  water, 
107. 
Limonite,  4 — B-6    Massive  ,  stalaet,  botryoid  ;  G  3-6 — 4;  aubmet;  bk,  bn  . 

slreakha;  BB  bkns,  magnetic;  Fe,  O,  Aq,  131. 
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THE   BLOWPIPE. 


6-5 

Coiumbite, 

5—6 

Taiitalite. 

6-6 

Fergusoiute. 

5-0— fi 

Specular  Iron, 
Tlmenite, 

fl'5— «■ 

Polymignyte. 
JEaeliynitc, 


I;  Oct,  maBsive;  G  4'3 — 4'5 ;  iron  bk,  gyh-bk;  streoJi 
bn  ;  brittle  ;  Bometimes  magnetic ;  BE  infos ;  ivith  bar 
fuB  dif,  beautiful  gn  glob;  Fe,  Cr,  0,  108. 

G  5-396;  submet;  ii-on-bk;  streak  gy;  J,  Ca,  Fe,  To, 

III;  mas,  unclear;  G  64— Sfl;  bk;   Bubmet;  often  n 

steel  tarnish  ;  streah  bk,  to  bnh-red;  brittle;  BBinfus, 

with  hoT  fus  Blow,  bkh-gn   glass;   Fe,  Mn,  Cb,  3flS, 

Mengite  oontaina  Zr,  Fe,  Ti,  B66. 

Ill;  cryst,  maa;  Gil — 8;  bk;  streak  rdli-bii ;  brittle; 

BB  like  Coiumbite ;  Fe,  Mn,  Ta,  861. 
II;  liemihed;  cieau  tracos;  G  5'8— 6 ;  submet,  vit;  bnh- 
bk,  b»h  (  streak  bnh ;  strl,  op ;  BB  infus ;  with  hor  fiis 
dif;  Y,  C,  Ta,  B60. 

>  VI;  orjet,  massive ;  and  Specular  Iron  is  sometimes  mi- 
caceous, Ac. ;  Martite  and  Iserine,  I,  oct, ;  G  4-6 — 6-3 ; 
3teel-gy,  often  splendent ;  BB  infus ;  hor  gn  or  yw 
glass;  in  hot  rimr  sol;  stredk  of  Spec.  Iron  red;  of 
11  tnenite black  oi' nearly  so,  or  submet;  IIS,  115:  Mar- 
tite is  the  same  as  Specular  Iron,  except  it  is  oeta- 
licdral,  102.    Isorino  is  similar  to  Martite,  102. 

5  I ;  oet,  moBBive,  gi'an;  G  0— 51 ;  bk;  streak  dk  rdh-bn  ; 
slightly  magn ;  BB  infus ;  on  charcoal  oxyd  zinc  at 
high  beat ;  with  bor  manganese  reaction ;  Fe,  Mn,  Zn, 
O,  106, 
111;  maesiye  without  eleav  ;  G  4'a^4'9  ;  Eubraet,  Tit; 
bnh-bk,  rdh-bn!  streak  rdh-bn;  BB  infus;  witb  bar 
fus ;  Y,  TJ,  Ce,  Ti,  368,  866.  Polgerase  similar  ;  G  5-1 ; 
in  sul  sol,  351.  ^sehynite  BB  intum  on  thin  edges, 
but  infus,  367. 
Octahedral;  G  6608 ;  oontains  Iridium  and  Osmium, 
with  Iron  and  Chromium,  103. 


I.  Species  arranged  according  to  their  specific  gravities. 


Wad,  136. 

Psilomelane   135 
Manganite  181) 
Chromic  Iron  106 
Hausmannite  118 
Ilmenite  115 
Pyrolosite  122 
Specular  Iron  113 
Martite  102. 
Ensenite    358 
Isenna   ir 


Polianite, 


;,  357. 


Franklinite,  1 
Poly  erase,  867, 
Yttrotantalite,  359. 
Coiumbite,  858. 
Mengite,  356. 
Fergusonite,  350.   " 
Tantalite,  351. 
Pitchblende,  107. 
Iiite,  103. 
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LUSTKS   METALLIC — STEEAK   mrMETALLIC. 


■  Fusible.     Ooloi's  steel-gray  to  black. 


VI;  aualea  1  Jark  steel-gj;  «!r;atbk;  BB  on  charcoal 

no  fumes,  copper  globala;  On,  0,  111. 
I;   mas;   G  61— 54;  earthy;  bk;    alreak  bk;  BB  on 

charcoal  no  ftimeB,  copper  glob ;  Cn,  O,  109. 
IV;  olaav  ;  Q  4'9 — 5;  mot;  iron-bk,  gy  ;  alreai  bk,  bnli; 

BB  fus  dif  I  Mn,  Cn,  0,  IBS. 
Ul;  eryst ;  mflB;  uncleav;  G  7-1 — 7-6;  anbaet;  gyh-bk, 
bnk-bk;   streak  dark  rdh-bn ;   BB  fus  dif,  magnetic 
globule ;  witli  bor  gn  bead ;  Fe,  Ms,  W,  851. 
Ill;  in  graine;  G  4—5-7;  bk;  lireak  dark  rdh-bn;  BB 
burns  like  Gadolinite,  fus  dif!  to  a  steel-gy  mass ;  with 
iorfusl  Fe,  U,  T,  Cb,  355. 
Ill ;  rbo  prism  ;  inaaaive  ;  G  3-a — 4 -3 ;  snbmet ;  bk,  bnh  ; 
brittle ;  BB  fus  bk  glob ;    m  mar  sol,  gelat ;  Fe,  Ca, 
Si.  283. 
5  I;  octahedrons,  &a.;  massive,  gran;   G  4-9 — 5-2;  bk; 
streah\i]s.;  magnetic;  BB  fus  dif!    loses  magnetiem; 
in  hot  ratM-  boI;  Fe,  O,  106. 


b.    B..B,    GIVING   OFF   FL'MEM. 

*  B.B.  fumes  of  Aisenic,  and  sometimes  also  of  Sulphur;  globule  brittle. 

Color  whitish,  with  sometimes  a  reddish  or  yellowish  tinge,  e^icepting 

Te.inantite,  which  is  black.     No  species  fibrous, 

(JJt. — Tennantitc,  Leucopyrite,  and  Mispichel  alone  afford  B.B.  a  magnetJo  glob- 
ule; of  the  other  species,  Aonrife  gives  a  manganese  reaction,  and  the  rest  a  reaction 
of  Cobalt  or  Nickel. 

Tennantite,  3'5 — 4    I;  G  4'3 — 4'6  ;  bkb  lead-gy,  iron-hk;  itreaJc  dark  rdh- 

gy ;  BB  burns  b  flame,  arsen,  bk  scoria  magnetic ;  Cn, 

Fe,"8,  Ab,  84. 
Lcucopyrite,  5 — 5'E    III;  eryst,  mas  ;  G  7-0 — 7 '4 ;  tin-w,  gyh  ;  3ilr«ai;  gyh-bk  ; 

BB  on  charcoal  fumes  of  arsenic,  mag  glob ;  Fe,  As,  61. 
Copper  ?iict el,      S— 5-5     VI;  massive;  G  7'3—7'7  ;  eopper-r,  gyh  Or  bkh  tarnish; 

streak  pale  bnli-bk;  brittle;  BB  on  diarcoal  arsen; 

fiiB  w  glob  ;  in  nit  gn  coating ;  Ni,  As,  62. 
Kaneite,  above  5  !  Massive,  botryoidal ;  fol  or  gran;  gyh-w,  hkh   tarnish; 

BB  b  flame,  on  charcoal  arsen  ;  nit-mur  sol  itliolly ; 

Mn,  Asj  53. 
Gersdorffitc,  o-5  I;  cleav  cubic;   massive;    G  5'8— 8'9;   eilvar-w,   gyh; 

tarnish  gy,  gyh-bk;  Hreak  gyb-bk;  BB  on   charcoal 

srs^n;  Kj,  As,  S,  Fe,  68. 
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FUMES   BEFORE  THE   BLOWPIPE- 


C  MALLEABLE. 


SmaltiQB, 

5-6 

Chloonthite, 

Cobaitine, 

5-5 

Mispiekol, 
Glaueodot, 

5—6 

Sknttemdite, 

B 

I ;  in  oryatala  ;  maBBiTB  ;  Q  B  46 — 7  '2  ;  tin-w,  gjh ;  Ureak 

gyh-bk ;  brittle ;  BB  on  charrcoat  arsen,  w  glob ;  Co,  Ni, 

As,  Fe,56,  Sammelslergileie  aimili)X,h\itt,-nmstrie,61. 
I;  hemihed;   massive;  Q  6 — 6-B ;  ailver-w,  rdh ;  slreaf: 

gyh-bk ;  brittle  ;  BB  on  charcoal  arsen,  bk  mag  glob ; 

Co,  As,  S,  Fe,  57. 
Ill ;  orystaU ;  usuftlly  massiTe  ;  G  6'0— 6*4  ;  ailver  w,  gyh ; 

streak  dark  gyli-bt ;  BB  on  sharcoal  araen  furaes ;  mag 

glob;  Fe,  As,  Co,  S,  62,  83. 
I ;  cleav  oubio  ;  G  6'7 — 6-9  ;  gyh  tin-w ;  BB  on  charcoal 

araen  ;  Co,  As,  6l, 

3  Iheir  specific  gravities. 


Sp.  gravity. 

ap.  grav 

Tennantite,  84. 

4'8-4-6, 

'    SkutteTfldite,  67. 

6'7-6- 

Garsdorffite,  58. 

6-6 —6-9. 

Smaltine.-56. 

a-4— 7■ 

Glaueodot,  6S. 

5'9— 6-1. 

Chloanthite,  56. 

6■4— 7■ 

Cobaitine,  57. 

9—6-3. 

Lauoopyrite,  fll. 

7■0— 7- 

Miepiekel,  63. 

6-0— (i'4. 

Copper  Siekel. 

7-3— 7'' 

TJllmauuite,  69. 

6'2— 6-3. 

Kaneite,  53. 

**  Fumes  suiphiirous  or  atitimonial,  not  arBenical ;  globhile  brittle.     Colors 
rather  pale,  {excepting  Manganblende,  wbich  is  black). 

Obs. — Berlkicrite,  Fj/rrhotine,  Pyrites,  and  Marcasite  afford  E. '!.  a  mn^etio  glob- 
ule ;  Manaanbletids,  a  manganese  reaction  ;  the  others  i-enctioos  of  Cobalt  or 
Nieke!.  Breitkavjititc  contains  Antimony.  Erwhesdte,  Oulian.  and  Ckalcopgrite, 
also  afford  BB  a  magnetic  globule,  but  with  borax  or  soda  they  yield  a  globule  of 
coppsr,  and  they  are  eonaaqueatly  not  included  in  tliis  snbdirii, on. 

Syepoorite,  Massive;  G6'45;  steel-gy,  ywh ;  Co,  S,  41. 

Berthierite,  2—3        Long  prisma  or  maasiva  plumose;  G4 — i'S  ;  dark  steel- 

gy;  pinchbeck-bn ;  BB  fua !  antim  fmnea,  bk  magnetic 
slag;  Fe,  S,  Sb,  73. 

MiUorite,  3 — 3'&     VI;   capillary;  G  4-6l—5'66;  brass-yw,  tarnish  gj,irid  ; 

brittle  ;  streak  bright ;  BB  fus,  brittle  glob  ;  warm 
nit  gyh  or  pale-gn  sol ;  open  tube  aulpli ;  Ni,  S,  49. 

Mangaubleiide,  S'5 — 4  I;  cleav  cabie  ;  mas  ;  G  8 '9 — 4'1  ;  submet;  iron-bk,  bn 
on  exposure;  streak  gn  ;  BB  on  charcoal  fus  difl ;  ia 
mar  sul-hyd;  Mii,  S;41. 

Pyrrholiiio,  3-5— 4-5  TI ;  liexag,  mas  ;  6  44 — 4  7  ;  bronze  yw,  rdh  ;  atrsak dark 

gyh-bk ;  magnetic ;  BB  nearly  .like  I'jTites ;  Fe,  8,  460. 

Griinauite,  4-5  I;  c/eoif  octahed;  G5'13;  pale  Btael-gy,  siiver-w ;  tar- 

nish ywh,  gyh;  brittle  ;  etreak  darli-gy.;  BB  on  char- 
coal  sulph;  coal  ywh ;  Ni,  Bi,  Fe,  9,  ■14. 

LTllmatinito,  5—5-5    I;  cleav  oubio ;  mass;  Q  6'4 — 6'55;  wli  ateel-gy  ; brittle; 

BB  on  eharsoal  fumes  nnlim,  sulph  ;  Si,  Sb,  S,  69. 

Linnffiite,  5'S  I;  cleav  cubic';  G  4-8 — 5-0;  pale  steel -gy,  copper-r  tar- 

nish; !(wHtbkh-gy;  Wi  on  charcoal  sulphar;  Co,  9, 
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Breithnuptite,        S-5  VI,  thin  plates;  arborescent;  Q7'S — T'G ;  light  copper  rd, 

Tiolet;  streajfc  rdh-bn ;  brittle ;  BBon  e/uH-roaiantim; 

Ni,  8b,  53, 
Pyrites,  C — 6-6      I ;  enbea,  <fcc. ;  also  maasiva  ;  pale  braa3-yw;_s;i*e«J:  dark 

bnh-bk;  G  4'E — 6-1;  BB   on   charcoal  fumes  snlph ; 

mag  glob ;  nit  sol ;  Fe,  S,  64. 
JMaraasite,  6 — 8'5     III ;  in  thin  crystals,  often  created;  also  ma^ire]  G  4'66 

— 4  86  i  pale  ywh-bronze,  ywh,  gyh;  streak  gjh-bk; 

BB  like  Pyrites ;  Fe,  S,  60. 

Species  arratiffed  according  to  their  specific  ijraviiiei. 

Manganblende,  41.  3'9 — 4*1.  GrUnamte,  44.  6'13. 

Bcrthieritc,  73.  4—4-3,  Syepoorite,  41.  5'4S. 

Pyrrhotioe,  50.  4-4— 4-T.  Millerite,  4S.  4-fl— 5'66. 

Idarcaaita,  60.  4'6— 4-0.  Ullmamiite,  69.  6-4— 6'6. 

Pyrites,  64.  i-S~B-l.  Breithanptite,  SB.  1-5— 1-&. 

Linnieito,  ffl.  4-8 — 5-0. 

***  B.B.  witli  tLe  fluxes,  if  not  without,  a  malleable  globule,  or  mineral 
wbolly  vaporizable. 


06s. — Si^hmr  fumes,  Cuproplumbite ;  Antimony/  or  bismuth  fumes,  often  with  sul- 
phur, Heteromorphite,  Miargyrite,  Pyi'argyrite,  Kobellite,  Aikinite,  Taanenite; 
BelwiimRfmnes,  Olaiistlialite. 

Heteromol'phite,  1 — 3  Capillary,. plumose ;  maaaive,  gran;  G  5'6 — fi'9;  dark 
lead-gy,  ateel-gy ;  BB  fusM,  on  charcoal  antim,  sulph  ; 
Pb,  8,  Sb,  76.  For  ofbai  antimonial  ores  of  lead,  seep. 
12,  etc. 

Miargyrite,  2 — 2'6  IV;  cJeow  imperf ;  G  6'284;  submet  ad;  irou-bk  ;  streak 

dark  cherry-red  ;  op,  thin  splinters  red  ;  sectile;  BB 
on  charcoal  antim,  sulph,  silver;  Ag,  S,  Sb,  74. 

Pyi'argjrite,  2 — 2-5  VI;   massive;  &  fl-l — 5'9;   mot-adamantine;   bk,  rdb  ; 

streak  cochineal- red ;  trl,  op ;  seotile;  BB  en  charcoal 
sulph,  antim,  silver ;  Ag,  S,  Sb,  77. 

Kobellite,  soft      Like  Stibnite;  radiated  columnar;  G6'29— 6*32;    bkh 

lead-gy  to  steel-gy  ;  streak  bk ;  BB  Sua,  charcoal  yel- 
low, -w  glob  ;  Pb,  S,  Bi,  Sb,  little  Fe,  82. 

Ailiiiiite,  3 — 2'5  III;  acieular  oryst ;  mas ;  6  6'1 — 6'8;  bkh -lead-gy,  pale 

rdh  taraish ;  BB  on  charcoal  fnmes  salph ;  Bi,  Pb,  Cu, 


Thin  prisma ;  bright  matallio ;  gyh  to  tin  white ;  BB  sul- 
phur, oa  charcoal  with  soda  copper,  fumes  of  biamnth  ; 
Cu,  Bi,  8,  7S. 

I ;  eleav  cubic  I ;  maa  ;  G  6'4 — 6'46  ;  bkh-lead^y ;  streak 
bk;  BB  on  e/wi-cooi lead,  sulph ;  Pb,Cu,B,41. 


Cuproplumbito,      2-5 
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i   BEFOBE   THE   BLOWfIPE GLOBULE  MALLItABLE. 


I;  dodec ;    0  5'6B;    6tisel-gy;    eiretik  rdli-bn;    bi-ittls ; 
BB  OD  charcoal  araen,  sulph,  lead  ;  in  acitU  sul ;  Fb,  S, 


I ;  granular  raas  ;  G  7 — 
gy ;  BB  on  eharcoai  8i 
times  Co,  Ag.  Cu,  42. 


;  lead'gy,   hh;  streak  dark 
,  lead;  Pb,  S,   with   »ome- 


If  Globule  of  copper  oi"  tin  witb  soda. 

Obs. — Salnhar /itmea  alone.  Enibesoite,  Cbalcopyrite,  and  Tin  Pyrites ;  Artitmong 
or  biimiith  famei,  Wololiite,  Wolfebergita,  Wittieliite ;  Arsenical  fames  Domejkite, 
Tennantite,  Enargifce. 

Ernbescite,  ;!  I;  cryetnias;  GS — 6'1  |  pinchbeck  bn,  tarniBhes  red- 

dish and  blnish;  lustre  bright;  streak  pale  gyh-bk; 
brittle  ;  BB  on  charcoal  sulph;  nit  partly  sol;  Cu, 
S.  88.  Bamkardtite :  see  Appendix. 
nn  cryat,  ana  maa  ;  6  5-7— B  "8  ;  btblead-gy ;  brittle; 
BE  on  charcoal  antim,  sulpli;  Pb,  Cu,  S,  Sb,  82. 
i  Massive,  veniform  ;  G  4'6  ;  tin-w,  ywh  tarnish  ;  BB  fus 
araeu  ;  iu  mur  partly  aol ;  Gu,  As,  36. 

ill;  G4-748;  lead-gy,  iron-gy;  strealcbi;  BB  deorep. 
fusJ,  Oil  cAareoaJ  aatim,  oopper;  Cii,  S,  Sb,  73. 

[II;  aoio,  columnar;  GE;  Bteel-gy,  tin-w,  tarnish  lead- 
gy;  slreakbk;  BBfoe!  sulph  fumefi;  Bt,  Cu,  S,  88. 

Ill;  massive,  gran  orflb;  G-4'S— 4'5;  irou-bk;  streak 
name;  BB  on  charcoal,  arsen,  Buiphuv,  with  bor  cop- 
per; Cu,  As,  S,  87, 

Tatrahsd;  6  i-S?— 1-5;  bkh-laad-gy,  icon  bk;  ttreak 
davit  rdh-gy  ;  BB  decrep,  burns  with  b  flame,  arsen 
fuioss,  magnetic  globule  ;  Cu,  Fe,  S,  An,  84. 

IT;  teti-ahed;  maa;  G  4-1 — 1-3;  steel-gy,  brass-yw; 
streak  gnh-bk ;  BB  on  charcoal  sulph ;  fiis  mag  glob ; 
in  nil  partly  sol ;  Cu,  Fe,  S,  68.     Cuban  is  cubic,  68. 

[1;  massive;  G  4-S — I'Ba  ;  steel-gy,  bkh,  ywb  ;  streak 
bl; ;   BIJ  on  oharcoal  aulph,  ecor  glob  bk  ;  nit-iiiur  sol, 


Wolehite, 

Domeykite, 

Wolfsbergite, 

Wittiohite, 

Enargite, 

Tennantite, 


Species  arranged  ic  oiHi  q  to  their  speetjk  grant  e 

Cuban,  6S.  4i  — 4  2  Miareynte  74 

ChaloDpyrite,  68.  4 1— i  3  Dufrenoysite  77 

Tin  Pyritea,  70.  4-3—4  5.  Heteromorf  hite  76 

TeDoanite,  84.  4-3 — 1 5  ^rargynto  71 

Enargite,  87.  4-3 — 4  6  Wolehite  8> 

Domeykite,  38.  4-f  Aikinito  81 

"Wolfsbei^ite,  73.  ■i'7^  Lupioplimb  to  41 

Wittiehite,  88.  S.  Kol  ell  te  8. 

Erubesaite,  38.  S    A 1  Clauathalite  ii 
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B.  STREAK  jrETALLIC. 

a.    NOT 

'  B.B.  no  fumes  with  fluxes, 


'"  li.B.  fumes ;  globule  not  malleable. 

Molybdenite,  1— 1-6     VI;  foU,  6  4-44 — 4-8;  lead-gj;  lamiute  flexible;  iuelaat; 

eaatile  ;  a  trace  on  paper ;  BE  on  ekarcoal  sulph ;  in 

nit  sol ;  Mo,  S,  66. 
Irite,  Grains  or  scales;  G  G'SOB ;  black;  magnetic;  BB  with 

nitre  reaction  of  oemium ;  Ir,  Os,  Cr,  Fe,  108. 
Iridosmmc,  VI;    also  I;    acalea;    G  10 — 22;   tiu.w;    light-steel    gy; 

BB  infusible,  -with  nitre  odor  of  osmiuni,  19. 
Berthierittf,  a— 3       Prism,  mas,   (ileaT;    plnmoBe;  gran;    G  4 — i'3 ;    dark 

Gteel-gj,  tamisheB;  BB  fusi   fumes  antim  Bulph ;  mwf 

aol;  Sb,  Fe,  S,  13. 
MiOerito,  ?.-&  VI ;  Acicular  crystals;  4'6—6-T ;   nearly  brass-yellow, 

tarnish  gyb  ;  brittle;  BB  fua,  magnetic  glob ;  Ki,S,  49. 

*•*   B.B.  fuiiiPs;   ;i  iiiftlleable  globule,  f,r  wholly  vaporizftble. 
I  Easily  «nd  wholly  raporizable,  (orea  of  lead  not  inalnded). 

Stibnite,  2  III;  in   prisms;  eleav  ;   also  fib,  masaiye;  G  4-5 — 4'6fi  ; 

lead-gy  ;    itreak  lead-gy  ;   tarnish  dark  ;  sectile  ;    BB 

fus  1 ;  on  eharcoal,  fumes,  snlpb  ;  in  m«r  aol ;  Sb,  S,  3S. 
T  11      un  a— 2'e     VI;  clear  hexag  ;  gran;  G  e'!~6'3;  tin.-w;  streak  tin- 

w  ;  brittle ;  on  charcoal  fus  I  gnb-flame ;  w  vapors,  20. 
Tetr  dy     te  3  VI;  cUav  basalU  mas,  fol,  gran;  G  7 '2— 86;  pale  steel- 

gy;  laminffi  elastic  ;  soils  paper;   G  fus  11  flame  b  on 

charcoal  wh  or  ywh,  fumes  ;  Bi,  Te,  with  often  S  or 

Se,  21. 
Bs      tine  a— 3-B    III ;  acicular  cryst ;    eloav  ;    also  maa,  fol,  fib;  G  6-4— 

6-8;  lead-gy — tin-w,  ywh   or  irideecent  tarnish  ;  seo- 

tile;  BB   fus  I,   on   charcoal  toI,   yw  areola;    sulph 

fumes  ;  in  hot  nit  sol ;  Bi,  S,  38. 
ISismnt]!,  2— 2-5    VI ;  R,  cleavl  mas;  GM~9-8;  rdh-silver-w,  tarnishes ; 

aeetile;' brittle;    BB  fas ;  an  charcoal  yellow  areola, 

20. 
Antimony,  3— 8-5     VI;    deav!;    massive,   lamellar;    G  fi'6— 6'Ta  ;   tin-ff 

rather  brittle ;  BB  fua  !  w  fiimes,  inod,  21 . 
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iniform  gran;    G    fi-8 — S;    tin-w,   gy ; 
s  ;  BB  yolat ;  w  fames,   alliaoeoua  ;  As, 


St  biiita 
A  aen      2 
Allen  ont : 


ranged  according  to  Ikeir  specific  gramtiei 

ap.  gravity. 

4-6— 4-65.  BiHtnuthine,  33. 

5'8— B.  Antimoay,  Bl. 

6'l^li'21.  Tetmdymlte,  ai. 

6-1— 6-8.  Bislttuth,  20. 


If  B.B.  a  malleable  glubule  ;  fumea  odoroua. 
\  A  globule  of  lead  or  silver,  witbout  Koppei'  op  a  copper  raaetion. 

gite,  1 — 1'5    n,  foliated!  laminie  flexible  ;  aleogralinlar  ;  6  6-86 — t-i; 

bkb  lead  gy ;  BB  ou  charcoal  tellurivuu,  Came  b,  some- 
times sulphur  fumes ;  Pb,  Aa,  Te,  S,  6B. 

th  Silver,  Aeio ;  massire;  fin-w,  gyh,  tarniabBS;  seotile;  BB  fusl 

ou  charcoal  lead,  bismuth,  silver ;  seetile ;  Ag,  Bi,  Fb, 
S,  16. 

lite,  1'6^2    ni,raassiva;  often  like  writing  characters;  Gt  6  1 — 8-3; 

stflol-gy,  eJlver-w,  or  y  wh  ;  streak  same ;  very  sectiie  ; 
BB  ftie ;  fiame  gnb-b,  malleable  globule ;  nit  sol ;  Au, 
Ag,  Te,  84, 

Glanee,       2 — 2'5    I;  nocleav;  G  7'19 — 7'37  ;  streak  and  color  bkh  lead 
gy :  «(reiiA  shining;  bkh  tflrnieh ;  sectileJI;  Ag,S,S7. 

nite,  a— 2'6    III;   massive;  G  6-260;  iron-bk;  streak  same;  aectile; 

BB  on  charcoal  antim,  eulph  ;  with  loda  silver  ;  Ag,  8, 


Sb; 


a  Aa,  8( 


IV  ;  cleav  ;  G  6— 6-4 ;  steel-gi'ay  ;  wh  ;  dart  gyh  ;  ttreak 
same  as  color;  BB  on  charcoal  antim,  sulph,  lead, 
ailvei-;  Ag.  Pb,  S,  Sb.  70. 

Ill;  cUav  basal  .'!.';  foliated;  pinohbaok-bn ;  G  4"2I6  ; 
fireakbb.;  tbln  lam  fiexible  like  tinfoil;  ti'soes  on 
paper  ;  BB  on  citarcoal  aulphur,  b  flame,  Bilvar,  Ag,  Fe, 

s,  n.  ■ 

IV;  tabular  crystals;    masBive;    G5*4;    bth-lead-gj ; 

streak  Bsjus;  brittle;  BB  fusil;  sulphur,  antim,  lead ; 

Pb,  S,  Sb,  15. 
1;    dean    cubic;     maasive ;   iron-bk,   splendent;    G   8"0 ; 

streak  iyoD-hi.;  SB  on  charcoal  iaa'.,  eelen  ;  vith  soda 

silver  ;  Ag,  9e,  43.     HiolUe  :  see  Appendix. 
Ill;    cryat;    maaaiva ;    G  a-4— 66  ;    light   lead-gy,  bh; 

streat  same ;  Pb,  S,  Sb,  Aa,  8S. 
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Boiilangerite,        i 

Ja.mesonite, 

Heteromoi  phitu. 
Galena  S 

Steiumiiiiiite, 


LrSTBE 


:   METALLIC. 


Plmnosc,  oolumiiai- ;  gi'iin  ;  G  H-l — 6  ,  bh-lead-gy ;  BB  ou 
chareoal  sulph,  antim  ;  Pb,  S,  Sb,  81,    Jamesonitt  has 
H  basat  cleavage  I  p.  15. 
I;  oleav J  ouMo ;   maasive  granular;    Q'1'2 — 1"!  ;  lead- 
g3'i  brittle;  BB  on  cJiar':oal  saJph,  lead;  Pb,  S,  SB. 
Stein mannito  gives  antim  fumes,  41. 
; — 3'S     III;    hesog;    Q  5'3 — 6'4;    steel-gy;    slreak  eame;    BB 
deerep,  fiiB  11  ;  on  diarcoal  antim,  lead ;  Pb,  S,  Sb,  74. 
iboya  3  Massive,  no  oleav ;  G  6'96 ;  ateel-gy ;  streak  gyb-bk ;  BB 
on  charcoal  deerep,  fua  I,  sulphur,  w  fuciee,  ailver  ]  Pb, 
Ag,  S,  Sb,  16. 
Cleavmaasiva;  Q6'92;  lead-gj  ;  BB  sulph,  Bi,  trace  of 
copper;  Pb,  Bi,  S,  7T. 
ecies  arranged  according  to  t/ieir  specific  gravities. 


Stembei^ite,  71. 
Zinlteaite,  74, 
Pkgionite,  75. 
Jamesonlte.  76. 
Heteromorphite,  7G. 
Boulangerits,  81. 
Brongniardite.  7n. 
Freialebenite,  79. 
Stcphanite,  88. 


4'210. 


r»vily. 


GeoBronite,  Bfl. 
Chiviatite,  77. 


Sp,  B 


6 '4— 6-6. 


ivilj. 


Nagyagite,  66. 
Sjrlvanite,  64, 
Sliver  Glance,  H7, 

Nanmannite,  48, 
Bismuth  Silver,  II 


iX   Globule  of  Copper,  vi-  of  Silver  or  Lead  along  "with  Copper  ;  BB  n  Copper 


Copper  Glance,      2'5— f 


Dandritio  eruata;  eilver  w  ;  BBsbIob  ;  fiis  gy  bend;  with 

soda  copper ;  On,  Se,  43. 
Mas  ;  films ;  silver-w,  lead-gy ;  streak  shining ;  seotile  ; 

BB  on  charcoal  fusi  selaa  I  ;  On,  Ag,  Sa,  43. 
VI;  tabular;  massive;  G  6-214;  iwn-bk;  elreak  same; 

BB  fufl  I ;  on  cJiarcoal  snlph,  antim  ;  with  loda  arsaD  ; 

Ag,  Cn,  3b,  S,  As,  86. 
Ill ;  in  crystals,  and  massivB  ;  6  fl-fi— 5-8  ;  bkb  lead-gy ; 

alreak  same ;  BB  on  charcoal  sulph,  flama  bh ;  copper  ; 

hot  nit  a  gn  solution  ;  Cu,  S,  46, 
III;  cruciform  and  wbeel-ehapcd  cryst ;  maasiva;  6  E-7 

— 5-0;  steel-gy,  bkh  ;  strea/c  oame;  brittle;  BB  daorep, 

fusj ;  oh  charcoal  aotim,  salpii  ;  lead  fumes  on  char; 

Pb,  Co,  S,  Sb.  80. 
Ill ;  massiva ;  G  8'2 — B-S ;  dark  steel-gy  ;  streak  ebining ; 

sectila;  BB  fuel;  glob  little   malleable;  on   charcoal 

sulpb ;  with  lead,  silver ;  Ag,  Cu,  S.  48, 
I;  ietrabad;  massive;  G4-5— -6*2;  etael-gy,  bkh  ;  «(r<(iJ: 

same  as  color,  or  bnh ;  BB  antim ;  on  charcoal  cop- 
per; in  powder  aol  nil  bnh-gn  ;  On,  S,  Sb,  sometirnpf 

with  Ag  or  Hg,  82. 
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•■I  arranged  according  to  their  specific  gravitien. 


Berzelianite,  43, 
Encairite,  43. 
Tetrtliedrite,  82, 
Copper  Glanea,  4( 


Amalgnm, 
Arquerito, 


f  f  t  B.B.  a  malleable  globule  ;  fuioes  inodoroua. 

1—1-5      III:  Laminio  tiexiblo,  foliated  I ;  also  gran ;  G  &-85—'l-l; 

bkh  lead-gy;  BB  on   charcoal  tellur,  flame  b,  (some- 

timea  fiimeB  of  aidphnv)  ;  Pb,  Au,  Te,  85. 
3—3-6      I ;  dodeeahsdfODa ;  massive  ;  silver-w ;  brittle  ;  G  10-6 — 

14 ;  ciuicbailvei'  tumeB,  silver  globule ;  Ag,  Hg,  15. 
2— 3-5     Gi-RDular  maesiye;  G  8'S~8-9  ;   lead-gy  and   steel-gj  ; 

alightly  malleable  ;  Ag,  Te,  44. 
3  T;  dean  cubic,  maBsive;    G   8'16;    tin-w,   seetile  ;  Pb, 


Te,4 
ni;  mi 


;  G  9'4. 


Nagyagite,  6B. 
Altute,  44. 
Hessite,  44. 
DiBcrBBite,  SB, 


Small  w  grsins,  easily  ommbling;  BB  fumes  of  m 
and  a  globule  of  gold  left ;  Hg,  An,  15. 

vrran^ed  according  to  their  specijlc  gravities. 


9-4—10, 
h.    U 


Amalgam,  1 5. 
Arqnerite,  15. 
Gold  AmalgHin,  1 


Obs. — Palladium,  Platinum,  and  Iridoamine  are  infasible.  Native  BiBmtith,  Bis- 
muth Silver,  aud  Silver  Glance,  not  here  included,  are  some-what  malleable.  Iri- 
doamine is  imperfectly  malleable. 

Sp.  gravfty. 
Tin.  '7-285  D;  gyli-TF;  BB  fueM9. 

Iron,  7-S— 7-8      I ;  iron-gy  ;  H  4 — 6;  BB  fua  dif, no  fumes;  magnetic,  I7. 

Lead,  11-445         t ;  lead-gy  ;  BB  fua  ! !,  fumea,  17. 

Copper,  8-5—9  I:  eopper-rd;    ductile,  malleable;    H    2-5 — S;    BB  fua, 

flame   gn;    in    nit   eol,   and   solution   with    ammonia 
blue,  17. 
Silver,  10— ll-I      I;  H  3-5— 3;  eilver-w;  BE  fua,  no  fames  ;  nit  sol,  16. 

Palladium,  11-5—12-5  I  aleo  VI ;  scales;  H  4-B— 5;  wh  steel-gy  ;  ductile  ;  mal- 

leable; BBinfus,  14. 
Gold,  15-6 — 18-5  I;  Eiassive,  grains,  leaves  ;  H   2-5 — 3;   gold-yw,   soma- 

timea  -wh  ;  BB  fue;  in  nil  insol;  in  nit-mwr  sol,  7. 
QiiioMiver,        l-S'S  Liqnid-down  to  —  S9°  F. ;  tin-white,  14. 

Platinum,  IB—in         I;  massive;  graina;  no  oleav  ;  H4— 4-5;  whitisL  steel- 

gy;  ductile;  BB  iiifue;  in  nit  insol;  in  hot  nit-mur 
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!1'6  I,  also  VI ;  scales ;  H  6 — 1 ;  tiu-w ;  eteel-gy ;  imperfectly 
malleable  ;  BG  infus  ;  with  nitre  odor  of  osmium;  in 
nil  insol:  in  hot  mf-mur  sol,  19. 


MINERALS    ARRANGED    ACCORDING    TO    THEIR 
CRYSTALLIZATION.* 

L  OETSTALLIZATION  MONOMETRIC. 


Kflriti^yrite, 

1—1 '5 

C/noiie;  ttax-gy,  etu, ;  G  e-S-5-ll,  92. 

Brotoynte, 

1—2 

CTnone;  gn.  y-ff;  G  5-8— S,  93, 

Arseuohfe, 

16 

Whitish;  G  8-fiB8,  139. 

Sol  Ammoniac, 

15— a 

01  oct;  6  1-52S  ;  taste  saline,  pungent,  92. 

Sylvmo. 

2 

01  oubic ;  G  1'9— 2  ;  taete  ealine,  90. 

Embohte, 

S 

(B  cubic,  traces;  yw,gnh;  G6-1S— S'RS,  9S. 

Senarmontite, 

2— 2'6 

Oct ;  w ;  G  5-2— 5-3,  140. 

Common  Snlt. 

20 

a  cubic! ;  a  a-asl ;  taeta  saline,  90, 

CI  cubic;  G  2-9—3;  gn,  bn,  rdh,  492. 

Alum, 

2—3 

Oct ;  cl  oct  perf;  taste  alum,  iron  varieties  inky,  882. 

Pereylite, 

Cubes;  sky-blue. 

Manganblende, 

3 -5-4 

Blende, 

8-5-4 

Tet.-ahed  ;  el  dodee ! ;  y  w,  bn,  bk,  etc  ;  res  ;  G  4-4-2,  45. 

RadCopp 

3'5— 4 

ffloct;  red;  6fi-8— 6-15,  101. 

Fla 

4 

Cioctperf!;  GS-14-3-18;  Yit,  94. 

Hau     t 

i 

Pyritohed;  ci  cubic;  GS-463;  bn,  rdh,  bi,  SB. 

Euljt 

4'6 

Hemihed;  cl  dodeo;  bu,  ywh,  gy,  yw;  6  5-9— 6'1,  181. 

4n  1   m 

5— 6 '5 

Trape^ohed  ;  cubic  ;  il  indistinct ;  G  2—2-3,  SIS. 

H     V 

5-5-5 

Dodeo;  d  usually  indist;  b,  gnh;  6  2-4— 2-5,  28a 

lyr    hi 

6—5-6 

Oct ;  nl  imperf ;  yw,  bnh  ;  G  3-8-5,  34S. 

^ 

5-fl 

Dodec;    gyh,   bh,  bnh;    G   2-2— 2-3,    230.      SkolopsiU 
similar;  GS— 2-8,  231. 

Sodalite, 

5-5-6 

Cl  dodeo ;  gy.  bn,  b,  gn ;  G  2-2- 2-4,  929. 

Lapis  Lazuli, 

B-5 

Dodeo;  b;  6  2-8—2-5,229. 

'0  first  the  pyramidal  angles,  and 
ia  that  oi-er  0,  nmlesB  otherwise 
„,entioned.  In  the  dimetric  and  following  systems,  the  figure  1  preceding  the 
angles  stands  for  the  octahedron  ],  (P  in  Haumann's  system)  ;  and  so  on. 
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Ittnerite,  S-5  Dodeo;  al  dodee:  gj,  bt ;  G  2'3B— 2-4,  319. 

Perofekitu,  5'fi  Cubes;  cioTibie  imperf;  G4-017;  gjh-bk,  345. 

Tritomite,  Tetraiiedral ;  dull-bi'Own;  G4'l— 4-7,  811. 

Loueite,  S'5— 8  Trapezoliedrona  ;  w,  gyt-w;  G  2-4 — 2-5,931. 

Periclaae,  II  01  cubic ;  G  3'674;  gyli,  gu,  IQI. 

PyrrMte,  (i  Oot]  ei  not  obserred ;  color  orange-yw,  346. 

Helvin,  6— 6'S  Tetrahed;  u?  oet  tracae ;  G  3-1— 8-3,  194. 

Garnet,  6'fi— T'S  Dodao;  trapeaohed,  etc. ;  d  dodee;  G  8*5— 4*3, 

Boracite,  1— S  Tetrabed;  cl  oct  dif  I ;  6  2-9—8,  893. 

Khodizlto,  8  Tetrahed;  Woetdif!;  G  3-3— 3-5.  893. 

Spinel,  S  Out;  nHndiBtinct ;  G  3-E— 4-9,  103. 

Diamond,  10  01.  oat,  pacf ;  G  SIS— 8-8,  34. 


Tr,    LUSTF.E   METALLIC. 


Dufr^ynosite, 

2 

CnndiBtiiict;  G  6-649;  gy,  11. 

Silver  Glance, 

2-2-6 

01  dodeo  imperf ;  gy;  G  116— 1-4,  SI. 

2-6 

CTonbto!;bkhgj;  G6-4— 6'45,«. 

2-6 

W  cubic;  G6-8B8;  gy,  41. 

Galena, 

2'5— a 

CZcubicll;  lead-gy;  G  7'36— 1'1,  39. 

3-6— S 

01  onbio  ;  gy,  bh ;  6  7— S-8,  42. 

Naumannite, 

2'6 

ffl  cub  ;  bk  ;  G  8-0,  48. 

Copper, 

3-6— 8 

Oct;  r;  G  8— 9,  11. 

Silver, 

2-e~8 

C7nona;w;  G  10— 11,  15. 

Gold, 

2-B— S 

O;nono;  yw;  G  19-6— 30, 1. 

Erabesoite, 

6 

Altaite, 

3 

CT  cubic;  w;  G  8 -169,  44. 

Amalgam, 

3— 1'S 

01  dodee,  imperf;  G  10-14;  w,  16. 

Tetrahedute, 

3—4 

Tetrahed;  c?  oct  imperf ;  gray;  G  4-6,  sa. 

Tennantite, 

3  5-4 

a  dodee,  imperf;  bkhgy;  G  4-3-4'6,  84. 

Melaconite, 

3—8 

Cub;  bt;  G  5'1— 6-2,  109. 

Cuban, 

i 

Cubes ;  G  4-4-11  -,  rdh  bronie,  bk,  68. 

Platinma, 

4—4-5 

Wl|ite,  gyh ;  malleable ;  6  16—19,  12. 

Grunauite, 

45 

ffloot;  W,gyh;  G  5-13.  44. 

Iron, 

45 

Iron-gray;  G  1-3- 7-8,.17. 

Palladium, 

4  5- 5 

Gyh-w;  GH— 12-6,  14. 

Xlllmannite, 

0— 5'5 

01  cubiel ;  G  6-4— 6-El ;  gyh,  w,  59. 

Peiofskite, 

55 

Cubes ;  bk,  gyh ;  6  4-011,  345. 

Chromic  Icon, 

55 

Oct;  e^oct;  gyh-bk  ;  G  4 -3—4 '5,  106. 

Gersdorffite, 

55 

Pyritohad;  d  cubic;  G  5-6—6-9  ;  w,  gyh,  58. 

Cobaltine, 

66 

Pyritohed ;  cl  cubici ;  G  6- 6'3;  w,  rdh,  67. 

Linntoite, 

o5 

01  cubic;  gyh.w;  G  6-3— 6-4,  67. 

Smaltine, 

)5— 6 

Ot  oct  imperf;  w,  gyh;  G, 6-4-7-2,  56. 

Pitchblende, 

65 

Oct;  cZnone;  G  6-4— S  ;  hi;  submetallio,  107 

3  S— 6 

W,  gyh  ;  G  8-4—6-8,  66. 
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Magnetite,  5-S— 6-6  Oct,  dodeo,  .fee;  doct;  gyh-bk;  G  4-B— 6'S,  105. 

tite  is  similar;  G  S-8— 4-82,  102. 

Franklinite,  5-5— B'5  Oct, .!?  oct ;  gyh-bk;  0  6—6-1,106. 

Sknttonidite,  6  CI  oubio;  w,  gyli;  G  fl-1— 6-9,  61. 

fcerina,  6—6-6      Oct ;  el  none;  G  i-l— 6-1 ;  gyh-bk,  102. 

Pyritas,  6—6-5     Pyritohed  ;  ywh  ;  G  4-8— 5-1,  64. 

Iridosmine,  6—1        "W",  gyh  ;  G  IH— 2ii.  19. 

Platiniridium,  G— 7  W;  G  22-S— 38,  IS. 

Irite,  Oetahedrana ;  black,  103. 

II.  CRYSTALLIZATION  DIMETEIO. 


Wulfon  ta 
Mntlo  kite 
S  heelet  ne 


ipophyll  ti 


Tehlen  ta 

Fome  ne 
MeoD  t 
(E   ted  ta 
Auatata 
So    olte 


I.    LUSTRE   UNMETAIJ.IC. 

0  :  1  119°  61',  0:  H  12B°  4' ;  el  T;  G  6-4—6-5,  S9. 
O  :  U  128°  35' ;  cl  basal  I ! ;  G  3—3  8  ;  gii,  yw,  430. 

0  :  1  133"  61';  cl  I;  G  6—6-3  ;  w,  gy,  yw,  463. 

1  99°  40',  181°  36';  e2oet;G  6-8—6-9;  yn-,  gQ, -wh,  849. 

0  :  2!  111°  60',  0  :  I  119°  84';  yw;  G  7-21,  127. 

1  99*=  44',  131°  25';  2  92°  40',  164°  88';  ci  baaal  imperf ; 
gn,gj,bn,i-;  G  7-0— 8-2,  848. 

Acie  pine  ;  coloi-lesB  ;  G  2-4B,  318. 
ano-HT  wliite;  G  2-7~2-9.  98. 

Heroihed;  pms  92°  41',  129°  8' ;  cl  I  pei-f ;  G  2-7—2-8, 
S23. 

6'.  B2°  30' ;  cl  I;  G  4-4^-4-8,  401. 
0'  and  92°  80" ;  bli-w,  gyh,  rdh ;  G  3-265,  822. 
5';  nearly  colorless;  c/DCiDe,860. 
■,  121°;  ci  basal  U;  G  2-2-2-4,  304. 
1  100°  40',  129°  a';  li  108°  13',  112°  2' ;  cl  oct,i  mperf; 

G  6— e-1,  341. 
1*  134°  48',  66°  80' ;  d  basal;  G  2-9—8-),  205. 

',  106°  30' ;  bn,  w,  G  1-923,  823. 
Cl  basal,  hardly  distinct ;  G  2-9—3-1,  356. 
Like  Seapolita ;  G  2-648,  205. 

136°  T,  63°  48' ;  cl  ii  and  /;  G  2-6—2-76,  201. 
1  (baeal)lll°;  yw,  rdh;  G  4-6— 4-73,  410. 
1  186°  11'  and  63°  40' ;  -w  ;  G  2-5- 2-74,  200. 
°  16i' ;  G  8-62B,  197. 

66',  136°  SO;  cl  1  and  0  perf;  G  3-8—4,  389. 
i  166°  5'.  0  :  2  128°  88' ;  -w,  rdh  ;  G  2-546,  300. 
°  8',  84°  40' ;  li  134°  58',  65°  35' ;  uHat ;  G  4  1— 
i-3.  120. 

'.,  74°  14' ;  cl  Jmperf ;  G  5-8—3-6,  197. 
1  121°  40',  87°  7';  l!  182°  31',  67°  60' ;  cl  iniperf;  G 


-7,  lit 


1  123° 


',  ii4°  20' ;  d  imperf;  | 


,  bn, 


tc ;  G  4-0— 
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CRYSTAL  LI  ZAITON   ■rHIMl£'l'ElC,  616 

U.    LUSTiai   METATJ.IC. 

Nagyjigite,  1—1  "B     2i  (bns)  131'^  52' ;    ci  basui  i ! ;  t>Mi-gj  ;  G  6-8— 'i-i,  65. 

Chnleopyrite,  S'a — i     Tetrahed  ;  1, 109°  53',    iOS' 40';  dimperf;  yw  ;  G  4-1 

—4-3,  69. 
Tin  Pjrites,  4  Steel-gray,  ywli,  bHi,  10, 

Hraamaniiite,         5-5-6     O  :  1  121°  3',  0  :  li  130°  25' ;  bnli-bk;  G  4-1— 4-8, 118. 
Fergusonite,  o'S— 6      1  100°  54',  128°  28';  d  boBal  imperf ;  G   5'8— 5'0,   350. 

SubntelalUc. 
Bniimite,  H— 6',i     1  109°  53',  108°  39'  ;  biih  bk  :  G  4-7— 4-0,  117. 

III.  CliYSTALLTZATION  TlilMETJUC!.'-* 


I.    I.UBTE?;   1 


iTALLK 


Tkei-moiiatillie, 
TVrolite, 
Orpimeut, 
Sulphur, 

Haidingerite, 


Kitre, 

2 

2— 2'5 

Epsomite, 

a— 2-5 

Goslai-ite, 

2—2-6 

Thenardit^, 
Mica, 

a— 2-5 

CUnochlore, 

a-2-5 

Liroeonite, 

2-3-5 

Glaeerite, 

2—3 

BromJite, 

2-5 

LeadhiUite, 

a -5 

Polyhalite, 

a-5-ii 

Pierosraiae, 

2-S-S 

Hopeite, 

2-5—8 

Lanthnuito, 

2-5-3 

Valentiiiite, 

2-5— B 

i     101°  50',  83°  SO' ;  d  bracjUyd  imperf;  G  1-5- 1-6,  456. 

i    6n,  bh:  G  5— 3-1,  428. 

!     /,.100°  40' ;  li  83°  30' ;  foil ;  yw,  32. 

1-0  Joct;  J10I°46';  Oct   1  106°  25',  8S°  0T',!43°23'; 

G  a-012,  23. 
15/100°;  H12fl°58';  ci  brachyd  perf!  ;  62-8—2-9,413. 

/97°  5',  U86°  SO';  colorlees;  G  2-0;  485. 

7  101°  42',  f^  68°  8',  n9fl°  50';  ywh,  bnli ;  G  1-6—1-7, 
413. 

ni8°  50';  G  1-9—2;  taste  ealine,  cooling,  483. 

7107°  40';  cibraohyd;  taete  pungent,  379. 

790°  34';  bemihed;  G  1-15,  384. 

790°  43';  el  braobyd! ;  tr;  G  2—2-1,  384. 

d  O  ;  taBte  alkaline  ;  G  2-73,  366. 

7120'';  oleftT basal, micftceonG I  lam  elastic;  G2-7— 3-1, 
221.    Phlogopite,  and  Lepldolite  similar,  224,  226. 

7120";  oleav  basal,  mioiiceoHs  I  lamflei,  inelast;  G  2*7 


1 11B°  20' ;  H  72°  22' ;  b,  bh-gn  ;  G  2-8—8,  429. 

cl  maorod  ;  taate  saline,  bitter,  366. 

7118°  60';  diiopevl;  G  3-7— 8-73, -ISl. 

7103°  i6';oi  iiperfl;  G6-2— 6-6;  w,  ywh,  gnh,  871. 

7115°  ;  cHoiperf;  taata  bitter,  weak;  G  2-78,  371. 

7138°  5a';  irOas)  62°  11';  G  2-65— 2-7,  281. 

7101°;  eibraehydl  ;  gyh-w,  bnb,  409.     FischenU,  G 

2-46,  408. 
/93°-94°  ;  gyh,  ywh,  456. 
/  186°  68' ;  H  70°  32' ;  w,  G  5— 5'6,  140^ 
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.IZATIOK    TRIME-lllIC. 


Auglesite, 
Mendipite, 
Heayj  Spur, 
Caledonite 

Fl    lit 
01 


3  /  10S°  S8',  IS  (bfls)  104=  31'  ;  w,  gjh  ;  O  B'2— 6-S,  S7U. 
■S    /102°S6';  dl!;  w,  ywh ;  G7— 1-1,128. 

3'6  /  lOl"  40' ;  H(baa)  106°  24' ;  G  4-3-^ 'S,  S66, 
-3     fflS";  elfiftv  indistinct ;  gB.bh;  G  6-4,  8l2. 

7105°;  w;  trp,  98. 

792°  80',  II  110°  60';  d  imperf;  G  4-1 — 4'4,  420. 

igi^lo';  inrectnng  pms;  ci  brachyd  11  p'ly ;  G2 — 3-2, 
332. 
■5     7  102°  5fi' ;  cl  0  perf !  il  perf,  t!  less  so  ;  w,  bh,  gyh ; 

G  2'9— 3,  369. 
5     /  104°~104i°  ;  H  (baa)  104°  8' ;  G  8'9— 4,  368. 
'la  7118°  30';  d  I,  imperf;  w,  gnli ;  6  4'S,  44S, 
■5     7117°  13';  BZ7imperf;  w,  gyi ;  G  G'4— 6-5,462. 
■5     1\)  2°  20',  H  106°  40' ;  green,  bfeh  ;  G  4— 4 '3, 188. 

/100°  28',  oocnrring  priema  122°  6',  116°  26';  bk,  oliva, 
yw,  bah  ;  G  5-339,  362. 

Angles  of  Chrysolite  (psaudomorphs?)-,  G  2-2—2-6,  282. 

799°  49',  !?  118°  S8';  w;  G  5-24,  9T. 

7126°  25',  n  106°  46' ;  d  /impavf;  G  2-8—2-4,  423. 

4  JI16°  10';  K  (bos)  108°  26' ;  G  2-9— 8-0,  448. 

-4     798°  2',  tT,  120°  10' ;  gn,  bn  ;  G  8-1— 3'S,  419.     Ihifre- 

nite,  leek-gn,  4S7. 
4   '792°  8',  1!  111°  20';  dl,  H  imperf;  gn  ;  G  3-384,  421. 
■4    7117=19';  c;7;  G8-6— 3-15,460. 
4     7104°  10',  2i  114°  29':  li  161°  62';  d  U! ;    gn  ;  G  8-1 

—8-9,  .^91. 
-4-0  /  120°  ;  Mionceous  ;  lam,  rather  brittle  ;  w ;  G  3,  300. 
792°  20',  15  109°  62';  cMmperf;  darkgn;  G  3-6— 3-8, 


131°  6',  119°  ■ 


;  d  braeliyd  I  w ;  bh,  ywh  ;  G  2-2- 


°B2'; 


1  110° 


Phoapboealciti 

Mmganooftloil 

Sloanita 

Ohildrentte 

Calamine 

Tnphi  hoe 

Gothite 

Portite 

Herdeiite 

Natrolite 

Thomsonite 
Tnphte 
Datliolite 
jEflchynito 


2-35— 2-6,  823.     Phillipsitc,  similar ;  G  2-3,  3S4. 
Hemihed,  monoclini'; ;  gn  ;  G  4~4'4,  425. 
7neai'  Aragonite,  462. 
7105°  ;  white  ;  G  2-441,  329. 
7111°  54',  2175°  46';cnmperf;  G  3-1— 8-8,  424, 
7103°  64';  dll;  w,  gyh,  gnh;  G  8-8-39,  318. 
794°,  is  180°  ;  gnh,  gy.  bh  ;  G  8-46—8-65,  406. 
7  94°  62',  Ja  130°  40' ;  bn ;  6  4 — i4,  129. 
7120°;  -white;  G  2-4,  811. 
J  116°  63' ;  d  imperf ;  G  2-9—3,  410. 
i     791°;  w;  gyh;  G  2-1—2-27,  327.     S«olecite  is  sii 

i    bn,  bkh-bn  ;  G  3-4-3-8,  408. 
;    7116°  26' ;»2  76°  44';  cHndistillct :  w;  G  2-9— 3, 
790°  84';  is  137°  19';  ei  imperf ;  6  4-B— 6-2,  357 
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■lOK    TitlMKriilC. 


tieav,;  yw,buh,gyli:  G  34: 


Lievrite,                    5 

•5—6     /111"  13';  1   ISB"  26',  117°   M',  11°  60';  gyh-bk ;  G 

a  ■8—4%  262. 

Brookite,                3 

■5—6     1100°;  ba,  bt;  cnndistmet;  G  3-8 — ^1-2,  123. 

Amblygonite,         6 

7106°  10';  ell^rl;  3--B-I6,  409. 

Chondi'odito,          6 

— 65     /  94=  26',  hemihed  ;  yw,  bn ;  G  S'l— 8-2S.  186, 

Keilhanite,             6-5          7122=  SO';  bnh-blc,  341. 

Prehnite,                   6 

1— fi^5    799°  56'  i  cl  basal ;  gah,  w,  jwh  ;  G  2-8~3,  314. 

Diaspore,                 i 

■—I       I9S°5%',i2  129°B-1';  c;  braohjd  11  G  8-8~S-6, 128. 

ChryBolita,              6 

1—7         794°  3',  J2  130°  2' ;  green,  glassy  ;  G  3-3— 3^6,  184. 

lolite.                      ^ 

'—7-5    7119°  10';  cnndiatinct;  6  2-5— 2-87,214. 

Stftui-otide,              *; 

f— 7-5    i  129=20';  c/braohyd.imperf;  G  3-5— 3^3'!5„26I. 

Andaluaite, 

?-5          760=44';  d  I;  G  S -1—3 -3,  261. 

Topaz, 

B            7124=lB';f293=8';eiba8ftU;  yw,  bnh,  bb,    gub,  w; 

G  3-4,  259. 

Chrysobocyl,          t 

ffi           7119=  46',  KT  T0=  40';  d  braobyd,  imperf;  G  3-5—3-8, 

bjhant 

I  5—2 

btihiiiLe 

2 

PyioluBite 

_— S-fi 

JameaOQite 

2—2-5 

Aibmite 

2-2-5 

a— 2'6 

Stephani  e 

2—2-5 

Copper  Glance 

2  6—3 

Bonrnomte 

2  5—3 

■itiomeyerite 

'fi— 3 

Lnai^ito 

3 

Wolchite 

Zmtcnite 

3— S-5 

Wolfsbarg  fs 

„— 4 

Matiffanite 

„5— 4 

Di8Uft3ite 

3=5-^ 

Glflucodut 

b 

Leut  pynte 

6—6-5 

Wolfram 

D— 5-5 

roliiml  ito 

5-6 

II.    LtrSTKE   METALLIC. 

7  119°  30';  cJbHBiil!!;  bnh  bronze  ;  4-2— 4-8,  11. 

7110=  48',  li  78°  84' ;  gy  ;  G  5-7— 3-5,  64. 

790=46';  Jbraobydl;  G  4-5-^-7,  88, 

793=40';    c;7,  ii;  6  4-8— 6,  125. 

J  101=  20';  cl  basal  I ;  gy;  G  6-6—6-8,  75. 

7110°;  Jong  aoic,  cryst ;  gy;  G  6-1— 6-8,  81. 

791=30';  dti!;   lead-gy  ;  6-4—6-6,33. 

7115=  39';  2i72°  12';  d2l,ii;  bk;  G  6-2—6-3,  86. 

7119°  44';  flioneperf;  gy;  G  6-4 — 6-6,86. 

7119=36';  2«126=28';  cll  dif\  gy;  6  5-5— 5-8,  4«, 

1  98°  40';  11  96=  12' ;  gj,  dark  ;  G  5-7— S'S,  80. 

7119°  35';  gy;  G  6-2- 6-3,  48, 

798°  11';  bk;  G  4-4—4-6,  87, 

davk-gy  ;  G  6-7— 5'S,  82. 

1 130°  39',  Eose  ;  G  6-3— 5-4,  74, 

7101=,  i2  138°  12';  gy  ;  G  4748,  73, 

799°  40';  cibraebjdl;  gyh-bk;  G  4-3 — 1-4,  130. 

1 119°  59' ;  often  in  hexag  twins  ;  w ;  G  9-4—10-0,  3a. 

/il3°  36';  Hi  basal! ;  G  6-9—6-1 ;  gyb-w,  63. 

7111°  30',  (122°  26');  cleav  ;  w;  G  70— 7-4,  61, 

7 101=  6' ;  1»  B9°  12' ;  bk,  351. 

7100°  40';  ciii.iiimperf;  bk;  G  6-4— 6-4,  358.     Men- 


7101=; 


1   122° 


j}l  imperf;  bk  ; 
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iH'  OKTSTAT.LIZATIOX    MONOCI.INIC. 

bamar^kita  B'S  7  101°,  i^S  135°  to  136" ;  (i  imperf ;  G   g-S— B  1 ; 

MmpicLel  S-S— R  /111°  63' ;  1180°  8';  cl  I;  G  5-9— 6-2,  62. 

Eammeisbersite,  5-3—6  /12S°  to  124"  ;  w;  G  7— I'S,  61. 

Maicflsite  6—6-5  / 106°  6',  11  80°  20' ;  ywh ;  G  4-6-4-9,  flO. 

Enxamfe  fi-5  /130°;  c^none;  6  4'6 — 1'8  ;  i-ubmelallic,  S68. 

Polymigu)  te  6'5  /91°44';   H  109°  46%   2T  70°  80' ;    e/irapei-f; 

4-9,  36(3.     Poljcrase  is  related,  857. 

Polianite,  fi-C— 7  7  92°  52',  0  :  li  147°  43';  bth  ;  G  4-8— 4-9,  131. 

IV.  CETSTALLTZATION  MONOCLINIC. 


Hatran. 

1—1 '5 

Ksrmesite, 

1—1-5 

Glauber  Salt, 

1'5— 2 

Gypsum, 

1-5-2 

Viyianlte, 

1-5-2 

Realgar, 
Copperas, 
Fireblende, 

1-5—2 
2 

Borax, 

2— 3 -5 

Botryogsn, 
Pharmaoolite, 

a— 2-5 
S— 2-5 

Eieberita, 
Erytlirine, 
Lanarkite, 

2— 2-S 
2- 2-B 

Johannite, 

2-e-6 

Miai^yrita, 
G»y-LuB8ite, 
Vauquelinite, 
Wliewellite, 

2—2-5 
3—3 
2-5—3 
2-5-^3 

Trona, 
Glauberite, 

2-5—3 

Kottigite, 
Lioarita, 

2-5—3 
2-5-3 

Croooisite, 

2-5— B 

Hydromagnesite 
Heulandite, 

2-S— 3 
3-5—4 

I.    LUSTRE   UNMETALLIC. 

Ilexag  tables;  7120°  nearly ;  angle  between  thu  optical 

axes  7°  24';  c^basul!!;  Q  2  ■SB— 2 '85,  375. 
776°  38';  taste  aUraline,  455. 
ci  basal;    r;  G  4-4 — 1-6,  141. 
786°  31';  e/ olinod  perf,  886, 
prisms    111°  42',  143°  42';  cMi  perf!!;    G  2-S— 2-35, 

1 111°  12',  (771°  25' ;   1  119°  10' ;  bb  ;   G  2-86,  416. 

774°  26';  i2  113°  6';  i-,  rdh-yw;  G  3-4— S-6,  SI. 

783°  21';  gn,  w;  Gl-8— 1-9;  taste  inky,  385. 

7139°  12';  hyaointh-red ;  G  4-2 — 4-3;  88. 

787°;  taste  Bireetish,  alkaline,  feeble;  0  1-716,894. 

7119°  66';  i%   98°  !6';  bn  ;  Q  2— 3-1,  387. 

7  111°   6';   1    117°  24':  d  elinod  perf !! ;  G  2-e— 2-7B, 

414. 
Liko  Copperas  ;  rdh,  385. 

7111°  16',  C70°  64';eioli[iodM;rdli;  G  2'9— 3-1,  416. 
One  perf  oienv;    O  :  li   120°  45';    G  6-3— 7  ;  gyh.-w, 

ywh,  gyli,  374. 
769°  ;  CB5°  40' ;  ci  7;  G  3-19  ;  gn,  380. 
7  39°  38',  83  B0°  80' ;  bk ;  G  6-2— 5-4  ;  tuJmeiaHic,  74. 
768°  50',  (778°  37';  cll;  ywb.-w ;  G  l-fl— 2,455. 
bkli-gn,  dark-gn  ;  G  6-5—6-8,  360. 
7100°  36';  d  0;  ii-,464. 
<710S°16';  taste  alkaline;  Gl-9— 2,454. 

Like  Cobalt  Bloom ;  G8-I;  rdh,  418. 
761°;  d  iiperf!;  azarab;  G  5-2—5-3,390. 
7  93°  44' ;  I'd  ;  G  5-9— 61,  359. 
J56°  ;  gn,  b  ;  G  4-15— 4 '4,  428. 
787°  52' ;  W  ;  G  3-14— 2-lB,  45H. 
7186°  4';  ciclinodi!!  p'ly;  G  2-15— 2-2,  830. 
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■1  MOKOCLINK!. 


Laumoiitito. 

3-5— i 

Stilbite, 

3-5—4 

Aaoritu, 

8'5-4 

Ualachite, 

3-6-^ 

Baiytooaloite, 

Tui'uaritB, 

above  4 

Brewsterite, 

4-E— 5 

Wollaetouito, 

4-6— 5 

Peotolita, 

Monazite. 

S 

Scoleoitc, 

6— 6-5 

Wagnarito, 

5— 5'6 

Sphene, 

5—6-5 

Rhodonite. 

0-6— 6-, 

Hornblende, 

5—8 

Laanllte, 

a-6 

Pyroxene, 

6-6 

Allanite, 

5-5— fi 

OJ-tliookao, 

a 

Petallte, 

6— 6'S 

Aomite, 

6-6'5 

Bembles  Laumontite,  SOB. 
T^i°  IS',  eleay  elitiod!  p'ly  w,  rdh,  yw;  G2.—'i%  S'. 


;  b;  G8 


I,  459. 


G3-1- 


/  103°  42' ;  el  basal  I  ;  gn  ;  G  S'l—i-l,  45S. 
7106°  54';  (7'i3'>  52';  6  8-a— 3'7,4e8. 
4/96°  10;  0  :  190°  40';  o/  diagonals,  one  perf. 
1 136°  ;  0  ■.U  98°  40' ;  ei  cliuod  p'ly ;  6  2'1— 2-5, 
787°  28',  21  96°  36';  oleav  ;  G  2'75— 3,  156, 
near  Augite  in  form  ;  vt ;  Q  2-6— 2'8,  305. 
/  93°  10',  C  103°  4B' ;  d  basal !  ;  G  4-8— 6-25,  403. 
Monoclmic,  aoeordirgto  Eoae;  /91°- 

2-25,  338. 
i"95°26';  C"71°53';  ci  impei'f ;  G  3-068,  403. 
Angles  of  dif  prisms,  186°  4',  (or   136°  48');  183°  48', 

(or  183°  56');  climparf;  6  3-4— B'S,  268. 
-5/87°  e',  like  Angite;  d  I;  rdh;  G8-4— 3'7,  1C7. 
/  124°  30' ;  cl  I,  perf;  colors  Tarioiia,  w  to  gn  to  bt ; 

G  2-8—8-2,  273. 
/91°  SO';  C'SS"  16';  cl  I iadht;  G  3— 3 'IS,  104. 
/87°  a' ;  d  I,   and  dings;  also  0  aometimes;  G  3-2 — 

3-5,  158. 


°61';  0  -.a  114°  i 


;    G  3-3— 


i'dh,bb;i 


gyt.30S, 
7118°  48';  d  O  perf,  U  nearly  perf;  ^ 

H'6,  242. 
Cleav  142°  ;  w,  gjh  ;  G  3'4— ■2'45,  263. 
/86°  66';  GS-2— 3'6,  178. 
/  63°  8' ;  1  70°  33',  IJ 10°  9'  O  :ii  115°  24' ;  cl  impa 

G  3-2- 3-5,  206. 
/116°  16';  gy,  bnh,  211. 

White,  rdh  ;  G  2-5— 2*8,  264,  (perhapB  Oitlioolase). 
/87°;  ci /and  it  pert;  6  8-1— S'3,  168. 
/116°;  oHmpcrf;  G4-4-5,  211. 
7116°;  e/elinod!;  G  3— 3'1,  267. 


II.    LUSTEB  METALLIC. 


Froialebenite, 
Miargji'ite, 


739° 


I',  U  E 


32°  16';  gy,  wh;  G  6—6-4,  79. 

°  18';  eiimparf;  bk ;  lusfci-e  subniet ;  G 


Plagionita,  2-5  2  120°  49';  0  t  2  138°  52';  cl  2  perf;  gy;  G  5-4,  76. 

Crednarite,  4-5  Gt  basal  perf! ;  bk,  gyb  ;  G  4-9 — 5-1,  126.     Heteroclin  is 

similar,  127. 
Wolfram  (in  part)  6— 5-a     ri01°,  (791°  69',  aocoi-ding  to  Deseloixeaiix, 
Alknite,  6-6—6     Sec  abore;  eoraetiroes  Bubmetallifl. 
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Sassdin, 

Babingtontte, 

Latrobite, 

Albite, 


V.  CRYSTALLIZATION  TUFCLTNrC. 

1  Z:  i'  118°  SO',  0:I95''Z';  deav  basal!,  144. 

2-6  109°  S3',  127°  40',  1l;S°  10';  deav  iraperf;!);  G  2'2— 

2-S,  380. 
MffePent  prism,  angI«B  89"  20',  82°  34',  llS"  30';  88° 
between  cleaviiges  ;  one  cl  perfect;  G  3-4 — S'E,  178. 
5  93°  30',  fll"  9',  9S°  SO' ;  eleav  B  uiie<[uftl;  6  2-7— 2-8, 


i  I:F  122°  16';   0  :ii98°  86';  G  3 -6 5—2 '66,  240. 

OligoclaBe,  6  T:  F  120°  ;  0  :  H  98°  16' ;  G  2-«— 2-7.  239. 

Labradorite,  6  J:ilU9°W;   0:fi86°32';  G  2 '85— 2 '8,  237. 

Andesine,  8  Like  Albite  ;  but  el  less  perfect ;  G  2-66— 2-74,  23e, 

Anorthite,  6—7        J:/'120°30';   0:!{B6°4e';  0  2-66— 2-78,  284. 

Kyanite,  P— 7*5      O  :  il  100°  50',  U:  il  106°  15';  /:/'97°4';  cimaerod; 

G3'l— 3'T,  263. 
Axliiite,  6'5— 7      134°  40',  115°  17',  1S5°  10';  bu,  gyh,  bk;  G  3-271,  218. 

Sillimauite,  0-5— 7-6  /;  F  98°  yarjiog  to  110°  ;  el  macrod  ! ;  G  3-2— 8-6,  265. 

Danliiirite,  7  110°,  54°,  93°  ;  d  disl. ;  ymh,  psle  ;  G  2-9-~-3,  212. 

VI.  CRYSTALLKATIOi^'  HEXAGONAL. 


lodjrite, 
Kipidollte, 

Nitratine, 

Chlorite, 

ChaluopliyllitB 

Xanthoeone. 

Coquimbite, 

Proustito, 
Pyrargyrite, 


PyrOBclerite, 
Biotite  (Mica), 
Calcite, 
VolbortUite, 
Green  ockite, 
Vanadinite, 

Gibbsite, 


I.    LUSTRE   UJSMETALLIC. 

Hexog  pma,  O  :  1  13B°  46' ;  jw,  ;)6. 

Hexagj  cibasall!  ;  lam  flex;  G  2-7— 3,  296. 

Heiag  tables ;  d  basal !  I ;  G  3-85,  133. 

R  106°  83' ;  el  R  parf ;  G  2—2-3  ;  taste  cooling,  438. 

Tab  ;  d  basal ! !  ;  lam  flex  ;  G  2-6~2-9,  294. 

B  69°  48' ;  d  basal!  1 ;  gn  ;  G  2-4— 2-7,  428. 

R  71°  34',  O  :  R  110°  30' ;  rd,  bo;  G  5~6-3,  87. 

Hesag ;  0  :  1  151° ;  w,  bh ;  taste  copperas ;  G  2 — 2-I, 

ll  107°  48' ;  c?  B  ;  rd  ;  G  6'4:-5'6,  73. 

R  108°  42';  -J  R  137°  58';  d  R  ;  bk,  rdh  ;  G  5-7— 5-9, 

R  93°  46'  i  2  Ji  71°  48' ;  dl ;  i-;G  8—8-1,  48, 

Hexag  ;  d  basal ! ;  bnh-bl:  ;  6  3-8—8-4,  299. 

2  R  72°  30' ;  cl  O  easy  ;  w,  gn,  ywb,  bnh  ;  G  6-56,  373. 

0/baaaU!  ;  lam  flex;  G  2-6— 2-8,  291, 

Hexag  i  cl  basal ! ! ;  G  2-8— S-1,  225. 

R  105°  6'  v  d  R  perf ;  G  2-6— 2-8,  486, 

HcKag;  fli  one  perf;  yw,  ywh-gn;  G  3-4— S'S,  382. 

Hcaag  pms;  bocey  yw,  5L 

Hexag;  yw,  bn;  G  6-6— 7-3,  36-2. 

Hflsag  ;  d  basal ;  G  S'S— 2-4,  134. 
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Pyromorphite, 

DiallogLtc, 

Chaljbito, 
Conneiite, 
Chs.biizite. 
Pyrosmolite, 

Breunnarito, 
Parisite, 

Clintouite, 
Muocerite, 


Smithsonito, 
Willomite, 


Canorinita, 
Nepheliiie, 


Eudialyta 
Quartz, 


3—1         R  IW  29';  rf  Jiperf;  G2-8— 8,  441. 

S'o  R  a3°  to  94°  ;  d  R  traces  ;  w  ;  G  3-2—3-4,  813. 

S-5  Hexag;   0;J139='6';  yw.rdli;  Q  I'l— T-25,  401. 

H'5— 4     R  108°  15' ;  d  R  perf ;  G  3-8—3-1,  441. 

3-5—4     R  89°  10' ;  clhua];  w  ;  gyh,  rdli ;  G  2-5— 3-8,  388. 

R  88°  58' ;  cl  has  ;  jwh  ;  Q  3-2— 8-3,  389. 
3-5_.4,     Hoxag;   0  :  1  139°  38';  cHmperf;  gn,  yw  |   G  6-9— 7-1, 

400. 
3-5— 4-5  li  106°  51',  {107°  30')  ;    d  R  ! ;  rdh,  bnh  ;    G  3-4- 3'6, 

3-g_4-6  E  107°  ;  clR  !  ;  gnii,  biiii ;  G  3'7--3'9,  444. 

Hexag;  b;  trl,  376. 
4— 4'o     7^94°  46';  ol  R,  also  hexag ;  w,  I'dh  ;  62—2-2,819. 
.1—4-5      Hexag;   0  :  I  148°  30';  e?  baaal! ;  bn,  gy,gii  ;  G  S— S-1. 

310. 
4—1-5     R  107°  23' ;  cl  R  perf ;  G  8—3-63.  443. 
4'5  Hexag;  I  120°  34',  164'' 58  ;  ^/ baeai !  bnh-yw;  G  4-H5, 

463. 
4—5       Hoxag  tables;  dbaaall];  lam  bfittle  ;  G  3— 3-1.  297. 
4—5        G  4'7 ;  ywh-l)ii,  96, 
i — i-§     Hexag;  c^baealll;  rd,  G  6-4 — 5-6,110. 
,)  0:1  139°  47';  0  :  22  124°  30' ;  ci  indistiDOt ;  G  8— 3-3, 

S97.     CryptoUte  ia  acie  hexag  pma ;  G  4'6,  899. 
5  R  126°  2i';  2R  B6°  5S' ;  cl  R  !  ;  ga;  G  3-2- 3-4,  309. 

5  B  107°  40' ;  d  R  ;  w,  gyh,  gah  ;  G  4^-4-6,  447. 

5-5  R  115°;  ^R  138°  30';  iR  142°  63';   cl  basal  and  lat- 

eral; G  8-9— 4-3,  189. 

6-5  Hexag;  bn,  c  ;  6  4-913,312. 

5-5—6      Hexag;  0;-ll64°7';  oJ/imperf;  6  2-4—2-65,233. 

5-5— 5-6  Hexag;  0:  1  136°  3',  0  :  ^  154°  15' i  d  I,  0;  G  3-5— 
2-65,  232. 

6  Jil26°  25',4B78°  80';  dbasail    i^  imperf ;    G  3-85- 

3,181. 

7  fl  94°  16' ;  hexag;  ci!  indiatinot;  uolors  vai-ioua  ;    G  3-6 

— 2-7.  145. 
7 — ^7-5      2  R  133°  ;  d  imperfect;  bk,  bn,  b,  gn.  rd;  G  3 — 3-3,  270. 
7-5—8      Hesag;   0  :  1  160°  3';  cJ  basal  not  very  distmot;  G  2-6 

—  9-7,  178. 
S  J?  116°40';  rf^,-  G2-9— 3,188. 

1»  R  86°  4' ;  d  baaal;  G  8-0— 4;3,  111. 


11.    LtJSTKB   JfBTALLIC. 

Molybdeniti',  1—1-5  Hexagtables;  cibasal!!;  G  4-1— 4-8,  66. 

Graphite.  1—2  Hesng  tables ;  dbi&ai]'.;  6  2-0891,29. 

Coveliine,  1-5— 3  Hexag;  dark  b  ;  G3-8— 3-9,66. 

Tetradymite,  a  2  7!  66° -10';  .K  81°  2';  cJ  basal  I;  gyli  ;  G  7~ 
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— 2e     R  86°  51';  G  6-1— a-S;  tin-w,  30. 
—2-5      E  S1°  40' ;  (i  9-121 ;  tin-V!,  rdh,  20. 

Scales;  G  5-6-5;  iend-gy,  117. 
—3        Hexttg,  0:  1  131°  30',  tabular;  ci  iiidiat ;  bk;  G  6'2] 


M.fleiite                  3- 

-3-5     RUi°%';  dR;  yw ;  G5-2-6-l,49. 

Allatiiontite,          3- 

-S-a      Rhombohedral ;   ei  linsall ;    w;   G  6-1- 

autiT^ony,  22. 

Antiinoin               H- 

-a-5      .H8Y°So';  iiill1°7';  fli  basal ! ;  w; 

Altemo                  3' 

5            a;  85°  41 ;  w,  gy ;  G  5-6—6,  22. 

Prirhofine              4- 

-4'6     Hexag  pma ;  el  basal ;  bconze  ;  G  4-4~ 

Copper  Nitlsel,      5- 

-65     Hexag  ;  cl  imperf ;  I'dh  ;  G  7-8— 7-7,  62. 

Xlmenitc                  5- 

-6        R  85°  4<i'-8B°  10' ;  d  imperf;  gyh-bk; 

Orieft((Hii<s5Eal°29',  115. 

Birtthnuptifo         5' 

5          Hesag;  rdli;  G  7  6«,  58. 

Heinntit"                 ,5" 

5— a-5ii86''10;  sHmpert;  gyii-bk  ;  G  4'8— 5 

TrdoHninp               6- 

-T         R  8-1°  62' ;  w,  gyh  ;  G  19—22,  13- 

G  6-6— 6'8,  21. 
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INTEODUCTORY  REMARKS. 


In  the  Descriptions  of  Species,  the  characteristics  are  mentioned  in  the  fol- 
lowing oRler : — 1,  Structure ;  2,  Hardness,  Specific  gravity,  Lustre,  Color, 
Diaphaneity,  etc.;  3,  Chemical  Composition  and  reactions,  etc. ;  4,  Geologi- 
cal position  ;  6,  Localities  and  Mineral  assodates,  etc. ;  6,  Altered  Forms, 

Under  Structure  are  included,  the  system  of  crystallization,  axial  diioen- 
sions,  occundng  forms  and  angles,  cleavage,  modes  of  composition,  and  semi- 
crystalline  aggregations. 

To  avoid  any  amhiguity  in  the  angles  and  prisms  referred  to  in  the  follow- 
ing pages,  and  render  the  subject  intelligible  f«  those  who  may  not  he  famil- 
iar with  crystallographio  language,  a  few  explanations  are  here  given  m 
recapitulation  of  some  of  the  prindplea  more  fully  elucidated  in  the  chapters 
on  Cryatallography.  The  annexed  figure  repvesenta  a  rectangular  prism  with 
replaced  edges  and  angles      0  is  the  basal  plane  ,, —      -"^ 

of  the  pnsm    i*  tlie  hrger  lateral  plane  [  arillel  ^ 

to  the  longer  latPial  tx  «  i  the  sm-iller  lateial 
plane  parallel  to  the  shorter  lateial  -iTis 
are  the  axes  tf  which  a  is  the  vertical  h  the 
shorter  lateral  oi  \f\  hydiagonal  c  the  longer 
lateral  or  macrojiagonal  /  are  planes  on  the 
edges  of  the  lectangular  piism  which  when  es 
tendel  would  to  m  a  vertical  rhomiic  priMn,hav 
ing  its  axes  6  and  c  m  the  ratio  of  15  :  \c.  Itis 
therefore  the  unit  at  fandamemtal  vertical  prism.- 
1*  are  planes  parallel  to  the  longer  lateral  axis, 
and  having  for  the  axes  a,  6,  the  ratio  la:16; 
extended  upwards  they  form  a  dome,  (so  i 
from  domus,  a  house),  which  is  called  the  maerodome.  The  planes  1*  in  a 
similar  manner  form  what  is  called  a  hraehydome,  they  being  parallel  to  the 
shorter  lateral  asis ;  its  axes  a,  e,  have  the  ratio  la  :  le,  that  is,  the  two  di- 
agonals of  this  horizontal  prisna  have  this  ratio.     These  two  domes  are  there- 


^S), 
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IHTEiODUCTORY  KtJMAHKS, 

e  wmt  domes.  The  planes  1  on  the  eight  angles  are  planes  of  an  oe- 
1,  having  for  the  axes  ct,  b,  c,  the  ratio  la  :  16  :  Ic.  It  is  therefore 
the  unit  or  fundamental  octahedron,  (1),  Its  pyramidal  edges,  if  the  octahe- 
dron were  completed,  as  in  f.  13,  would  be  of  two  kinds,  two  at  each  ex- 
tremity opposite  to  the  axis  c,  the  longer  lateral  axis,  and  two  opposite  to  6, 
the  shorter  lateral  axis.  The  former  is  the  macrodiagonal  edge,  the  latter 
the  hrachy diagonal. 

By  doubling  the  length  of  the  vertical  axis,  the  lateral  being  fixed,  we 
form  the  octahedron  2 ;  by  trebling  it  the  octahedron  3 ;  by  halving  it  the 
octahedi-on  ^;  and  so  for  the  domes,  doubling  the  vertical  axis  we  have  the 
dome  2i  or  2i  ;  by  halving  the  same,  the  dome  ^i  or  ^i,  and  so  on.  The 
letter  i  stands  for  infinity,  and  means  that  the  plane  is  parallel  to  one  of 
the  axes ;  i,  that  it  is  parallel  to  the  longer  lateral  azis ;  *,  that  it  is  parallel 
to  the  shorter  lateral  axis :  t  or  /  alone,  or  as  the  initial  letter  in  a  symbol, 
signifies  that  the  plane  is  paraUel  to  the  vertical  axis,  A  plane  U  is  parallel 
both  to  the  vertical  and  longer  lateral ;  ii,  both  to  the  vertical  and  shorter 
lateral. 

The  octahedrons  alluded  to  above  have  for  the  axes  h,  c,  the  ratio  16  :  Ic, 
and  belong  to  what  is  called  the  fundamental  senes.  But  others  may  exist 
with  different  ratios  for  b  and  c,  and  any  value  for  a.  If  the  ratio  for  6,  c,  is 
lb :  2c,  then  as  6  is  the  shorter  lateral  axis,  if  the  vertical  axis  is  la,  the  octa- 
hedron is  l2 ;  or  if  the  vertical  axis  is  Set  the  plane  is  3a,  or  if  ^a,  it  is  Ja- 
So  for  tlie  ratio  36:  Ic;  if  the  vertical  axis  is  la,  the  ootahedron  is  I3,  or  if 
So,  it  is  Sg;  and  if  the  vertical  axis  is  infinite,  the  plane  is  parallel  to  the 
vertical  axis,  and  the  symbol  is  ta.  The  first  figure  or  letter  in  ttese  sym- 
bols always  refers  to  the  vertical  axis,  and  the  second  to  one  of  the  lateral 

The  planes  may  thns  be  viewed  as  lying  in  vertical  zones,  a  difierent  zone 
for  every  ratio  of  the  lateral  axes  6 :  c.  Each  series,  or  zone,  terminates  above 
in  the  basal  plane  of  the  prism,  for  which  a=0,  and  heloiv  in  a  vertical  prism, 
for  which  a  is  infinite. 

The  small  tables  inserted  in  connection  with  the  crystalline  forms  of  many 
of  the  species  consist  of  the  vertical  zoms  of  occurring  planes.  The  planes 
of  a  vertical  zone  have  mutual  horizontal  intersections  in  the  crystal.  Con- 
sequently in  a  crystal  not  oblique  the  inclination  of  thebasal  plane,  0,  on  any 
plane  in  a  zone,  subtracted  from  2'ro'*,  gives  the  iacUnation  of  the  prismatic 
plane  of  the  same  zone  on  that  plane,  and  the  tangents  of  the  supplemental 
angles  of  0  on  the  planes  of  a  iraiie  vary  as  the  coefficient  of  the  vertical 
axis  for  each  plane.  Thus,  suppose  there  are  the  planes  li,  2i,  Si,  tale  tie 
supplement  of  0  :  It,  (which,  if  0:U  is  IW,  equals  ISO^— 124°=5eo) ; 
then  the  tangent  of  this  angle,  doubled,  will  be  the  tangent  of  the  supple- 


>y  Google 


INTEODtrCTOEY 

ment  of  0  :  21,  and  trebled,  of  the  supplement  of  the  angle  of  0  :  Zi.     The 
earns  for  the  planes  I,  2,  3,  or  l"a,  2y,  3^;  and  so  on. 

In  these  tables,  tlie  column  of  the  fundamental  series  of  octahedrons  is 
distingnisbed  from  the  other  columns  by  being  enclosed  by  heavier  lines. 
Heading  across  the  tables,  planes  with  the  vertical  axis  equal,  {that  is,  with 
the  initial  figure  of  the  symbol  the  same),  are  in  t!ie  same  horizontal  line;  and 
the  planes  in  any  one  of  these  transverse  lines  between  the  fundamental  column 
and  the  right-hand  column  have  tJieir  mutual  intersections  paiallel  anl  so' 
also  with  planes  between  it  and  the  left.  The  horiaontal  hne  made  up  of  the 
symbols  of  the  vertical  prisms  is  also  enclosed  by  beaviei  lines  F  r  fur- 
ther elucidation  of  these  tables,  see  page  58,  etc.,  under  Crystillograi.hy 

In  tiie  Dimetric  System,  tbe  lateral  axes  are  equal,  and  Iheie  is  no  distinc- 
tion of  longer  and  shorter  axis.  Thesymbols  li,  2;,  ap[ly  to  jlaieiilout 
the  base  of  a  square  prism  parallel  to  either  lateral  axis,  as  in  figure  83, 
p.  40. 

In  fbe  Monoclinic  System,  the  planes  above  the  middle  horizontal  section 
in  front  differ  from  those  below,  on  account  of  the  obUquity  of  the  crystal, 
and  those  of  one  set  are  -[-,  and  the  other  — . 

In  the  Khombohedral  section  of  the  Hexagonal  System,  the  planes  1,  2,  3, 
^,  etc  areplanesofrhombohedrons,liavjngfor  the  vertical  axis,  la,  2a,  3a,  }«, 
etc.,  la  being  the  value  of  the  axis  in  the  fundamental  rhombohedron,  (fi). 
The  angle  of  a  Bhonibohedrou  mentioned,  is  always  that  over  a  terminal 
edge,  as  that  between  the  upper  planes  i2  of  figure  26,  p.  30.  On  gradually 
shortening  the  rhombohedron  in  figure  26,  it  may  become  -JB,  ^  £,  and  so 
on,  till  the  length  becomes  0,  and  the  rhombohedron  is  reduced  to  a  fiat 
plane.  Hence  starting  from  this  plane,  (which  corresponds  to  the  basal  plane 
of  the  rhombohedron  or  hexagonal  prism),  the  rhombohedron  as  it  elongates 
reaches  the  form  of  figure  36  ;  and  continuing  the  elongation,  the  vertical 
axis  doubles, — trebles, — and  so  on,  till  iinally,  it  becomes  infinite  and  the  rhom- 
bohedron is  then  a  six-sided  prism.  If  a  diminution  in  length  n  ow  com- 
mences by  planes  inclined  to  the  opposite  extremities  of  the  vertical  axis, 
these  planes  cori-espond  to  another  series  of  rhombohedrons  which  are  dis- 
tinguished by  a  minus  { — ).     The  planes, 

0 j  . .  1  .  .  2  . .  .  J  {or  M  ) — 2  .  .  — 1  . .  — 1 O, 

lie   in  a  single   vertical  zone ;  and  (he  same  relation  exists   for  the  tangents 
of  the  supplemental  angles  of  tlie  inclination  on  0,  as  is  mentioned  above. 

In  the  Hexagonal  prism,  the  tables -include  one  sixth  of  either  extremity 
of  the  prism,  commencing  with  the  fundamental  series  or  zone,  m...  I,  and 
continuing  around  30  degrees  to  the  intermediate  series  wi2  .  .  42  ;  the  prism 
»2  truncates  the  lateral  edges  of  prism  /,  as  shown  in  figure  12\. 
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The  above  expIanafioDs  may  suffice  to  give  a  general  idea  of  the  system 
of  notation  used  in  this  work  and  the  principlea  on  which  it  is  based ;  and 
they  will  subserve  completely  their  end  if  they  tompt  the  reader  to  study 
carefully  the  chaptere  on  Crystallography,  the  difficulties  in  which  with  most 
persona  are  more  imaginary  than  real. 

The  angl^  of  the  domes  mentioned  {in  the  desciiptions  of  species)  are  the 
angles  at  top,  unless  otherwise  stated.  Those  of  the  octahedral  forms,  are 
the  angle  at  the  maerodiagonal  edge,  as  the  angle  1 : 1  in  the  preceding 
figure  over  1 1,  (indicated  by  the  syllable  wwic.)  ;  that  at  the  brachy diagonal 
edge,  or  1 :  1  over  1%,  (bracA.)  ;  that  at  the  basal  edge  or  1 ;  1  over  the  base, 
(bas.)  Those  of  the  vertical  prism,  may  similarly  be  either  the  maerodiago- 
nal (over  ii)  or  ftrocAydiagonaJ,  (over  it). 

The  angles  of  Monometi'ic  forms  are  mentioned  in  a  table  on  pages  70,71. 
The  dimensions  of  the  axes  given  in  the  following  pages  are  those  that 
correspond  to  the  values  of  the  angles  mentioned  in  the  same  line  of  the 
test.  But  in  very  many  species,  theseangles  admit  of  variations  from  change 
of  temperature,  and  often  still  wider  variations  from  other  causes.  They  are 
therefore  to  be  regarded  only  as  approximations,  or  the  best  mean  results 
that  have  been  arrived  at. 

In  the  classification  of  the  mineral  species  here  adopted,  tie  gi'.ind  subdi- 
visions are  as  follows : 

I.  Native  Elbmbnis. 

II.  COMBINATIOHS  WITH  ElEMKNTS  OF  THE  SuLPlIUB  AND  AeSBNIC  SECTION'S. 

1.  Binary  Compounds. 

2.  Double  Binary  Compounds, 

III.  Fluomds,  Chlohids,  Baowins,  Iodids. 

1,  Binary  Compounds. 

2.  Double  Binary  Compounds. 

IV.  Oxygen  Compounhs. 

1,  Binary  Coraponnds. 

2.  Double  Binary  Compounds. 

V.  Ob&awio  CoMPouNDa,  as  Resins,  etc. 

Under  the  second  subdivision  of  the  Oxygen  Compounds,  fall  the  Silicates, 
Titanaies,  Colwmbatea,  Tungstates,  Sulphates,  Phosphates,  Oarbonates,  and 
other  related  groups  of  Salts. 
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PART  VI. 

DESCRIPTIVE  MIIERALOGT. 

I.  NATIVE  ELEMENTS. 

I.  Htdrogbh  Gkoup. — Oxyds  either  EO,  K^O^,  or  EO^. 

1.  Iron  Seotion. — Monometric ;  sometimes  dimorpliOTis,  and 
both  mononaetrie  and  hexagonal. 

2.  Tin  Seohon. — Dimetrie. 

n.  Aesehio  Geoup.— Oxvds  inchido  the   compomids  liO^   or 

1.  Aesenio  Section. — Mostly  hexagonal 

2,  SuLPmjE  SEOrioN, — ^Trinietric  or  monoelinic. 
m.  Cabbon  Group. — 

1.  Diamond  Section. — Monometric. 

2,  Gkafhtib  Section. — Hexagonal, 

I.  HYDROGEN  GROUP. 

1.  Ieon  Sbcttok;  Gold,  Platinum,  Palltidium,  Flatin-iridimc,  QuicltsilveT,  Sil- 
ver, AoiolgaDi,  Copper,  Lead,  Iron,  Niekel;  and  to  this  section  also  Mong  the 
elements  Chromium,  Manganese,  Cobalt,  Calcium,  &a, 

2.  TmSmriofi:  Katiye'En. 

GOLD.     GediegenGold,!?:     Or  Natif,  fli     Bol,  Akliym.     Eex  Metalloi'imi. 

Konometric.     Observed  planes,  0,  1, 1,  33,  i2,  *3.     Pig.  1, 11, 

14, 15  to  19, 32, 33,  40,  45,  and  the  following.      Edges  of  crystals 

often  sahent.  Cleavage  none.  Twins,  composition  as  in  f.  200.  Com- 
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moil  in  filiform,  reticulated, 
lamina ;  often  in  flattened  gr 
gravel  or  sand  detritus. 


p^ ;  also  in  thin 
1,  and  in  rolled  masses  in 


K=2-5— 3.  a=15-6— 19-5:  19-30~19-34,  when  quite  pm-e, 
G.  Eose.     Lustre  metallic.     Color  and  streak  vai-ious  shades  of 

fold-yellow,  sometimes  inclining  to  silver-white.     Opaque.    Very 
uctiie  and  malleable. 

Gormoiitiort. — Gold  with  silver  in  different  proportions.  The  ratio  6  ;  1  contains 
84-6  of  gold;  8  :  1,  B8  ofgold;  12  :  1,  Ol'B;  18  :  ],  94-3  of  gold.  Tke  proportion  of 
ailver  in  the  dectnan  of  Kiapcoth,  ia  gold  64,  and  Bilver  86,  or  two  of  gold  to  one  of 
silyer. 

The  following  we  analyses  by  G.  Eose,  (Pogg.  xxiii,  161);  Bongsiogault,  (Ann. 
Oil.  Fhys.  iisiv,  408) ;  Awdejaw,  (Po^.  liii,  153) ;  Rivot,  (Ann.  d.  Mines,  [4],  — - 
en);  T.M.  Henry,  (PhiL  Mag.  sxxLV,  205,  1840);  Hoffmann,  (Ann.  d.  Ch.  n.  Phi 
Isx,  2Sfi);  E.  T.  Tesohemaeher,  (Qiiatt.  J.  Chem.  8oo.  ii,  193);  P.  Oswald,  (Pf^g. 
Ixxrii,  86);  T.  S.  Hunt,  (Logan's  Eep.  Geol.  Canada,  and  Amer.  Jo«r.  8oi.  [2],  J~ 
448) ;  A.  I^evol,  (Ann.  Ch.  Fhya.  [2],  xxrii,  810) ;  A,  D.  Thomas,  (FhU.  Mug.  [4], 
281);  Kerl,  ifi.  u.  H.  Ztg.  1853,  No.  3) ; 

1. 


Gold. 

.  Linarowski,  Altai, 

60-08 

89-B8,  Cn  0-38=98-79,  Hoso.              2  ; 

a.  Vortispatak,  Ti'anBylyania, 

60-40 

33-74=99-23,  Rose. 

B.  Santa  Rosa, 

64-9S 

t  TranBvivania, 

64'5a 

86-48=100,  Bonss. 

lO'Sa 

28-30,  Ca,  Fe,  loes  0-84,  Awd.          'H  : 

18 '45 

S6-48=99-03.  Bousa.                           3: 

.  Titiribi,  Colnmbia, 

73-40 

26-00=100,  Bonss. 

B.  Gnamo, 

13-68 

28-32=100,  Bouss. 

9.  Titiribi,  Columbia, 

'74-00 

26-00=100,  Bonss. 

70-60 

19-47,  Cn,  Fe  and  loss  0-84,  Awd. 

.  Trinidad, 

82-40 

17-60=100,  Bonss.                                  5  ; 

2.  OJas  Anohas, 

84-60 

16-50=100,  Boobs.                              6  : 

%.  Senegal, 

84-50 

lS-30,  On,  0-30=100,  A.  LeTol 

4.  Niaohne  Tngilek, 

83-85 

16-15=100  Rose. 

5.  Santa  Bai-bara,  Transylvania, 

84-80 

14-68,  Ou  0-04,  Fe  0-13=99-66,  Rose. 

8.  Gornaehka,nearKTagilBk, 

87-31 

12-12,  Cn  0-08=99-61,  Rose.              8  : 

I.  Petropawlowski, 

86-81 

13-10,  Cu  0-3,  Fe  0-24,  Rose. 

8.  NearMiaet, 

87-40 

13-07,  Cu  0-00=00-56,  Eose. 

0.  Chaudiire,  Canada, 

86-73 

13-27=100,  Hunt. 

0.  Senegal, 

11-80,  Cn  0-00=100,  A.  Levol. 

I.  California,  G.=16-68, 

86-57 

ia-33,  Cu  0-29,  iron  054=99-78,  Henry. 

2.  Senegal,  Africa, 

3.  Rio  Sneio,  near  Mariquita, 

86-07 

10-68i=r97-60,  Dai-oet. 

87-94 

12-06=100,  BouBS. 

4.  Chandi&re,  Q.=n-60, 

87-77 

13-28=100,  T.  S.  Hunt. 

A  Baia,  near  Pamplona, 

88-16 

11-86=100,  Bonss. 
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Goia. 


?.  Malpaeo,  near  Mnriq^uitfi, 

r.  Llann,  near  Vegti  de  Supia,         coo* 

i.  Near  Mioak,  89*8t> 

}.  Cliavidifii-e,  flue  Benles,  G.=16  ■6'!,  89  '2* 

X  CaUfornia,  G.=17.4,  87fl 

1.  0aliforiiia,G.=14-S,fasea,lT'48,80-T0 

!.  California,  G.!=16-96,  90-01 

<.  California, 

I.  Borusohka,  near  N.  Tavist, 


.  Estharinenbiirg,  G.  17-74-18-35,i 

.  Bogota,                                          1 

;.  California,  G.=16-33,                  i 

I.  California,                                     i 

'.  Perroe-Pawlowek,  near  Eath.,    1 

.  Czftrewo-Nitolajewak,                  ! 

i.  Katharinenbiu^,  G.  18*H— 18-4.! 


11''76=1W,  BouBS.  8;  1, 

H-42=e9-9e,  BouBS. 

10-66=100,  Eoae. 

10-76=100,  T.  S.  Hunt. 

8-7,Pe,Sl,Oal-7,Si,ign.losa3-0=100,O., 

8-80,  Fe  0-88=09-88,  Rivot. 

8-01, CawitliFeiroce 0-86=98-88,  Hea. 
-ai    10-0S,CuaiidFeiuidet.=:99-6fi,HofiiianD., 
90-76    8-02=99-78,  Kosa 

I,  CuO-Oa,  Rose.  12:  1 

-21    8-03,  Co,  Fe  and  loss  0-7e,  Aivd. 
-00   B -00=100,  BouBS. 
-00   7-00=99,  Tesohemaoher. 
-W    B-80,  CuO-40=100,A.LevoL 
""    7-08=99-78,  Rose. 
■47    7-27=9974.  Kose. 
-23    6-17,  Ca,FanQdlosel-6,Awd. 
■80   7-Oa,  FbO-08,  Efrae. 
-84   e-2r   "    -  --  -    -  -■ 


13-75    fl-01,  Cu,  I 


54, 


Kathari  oenbnrg,  G.  1 3  -77— U 
Anatralia, 

Katharinenbui^,  G.  18-79, 
California, 


Katliarinenbui^G.=18-099   f 
Tha  Californian  gold  averages  875  to 


:99-84,  Rose. 
A^  D.  Thomas, 
e  and  loss  024,  A-wd. 
S-66,         ■'  "     0-36,  Awd. 

6-85=99-85,  Darcet 
-00    6-85,  PlatiDuro,  0-15=100,  A.  LevoL 
I,  Cn,  0-89,  Fe  0-04=10001,  Roae. 
Cu, Fe  and  lose  05, Awd. 
■48    3-59,  Quartz  0-10=88-17,  KerL 
-81    3-58  Cu,  Fa  and  Iosb  0-61,  A^wd. 
■"    '■-'    :100,  AD.  Thomas. 
99-12,  Rose, 


18: 


)  96  per  cent,  of  gold  a 


5  tbouean^tha  in  gold,  and  the  Auatralian 
960  to  986  thousandths. 

The  Chilian  gold  afforded  Domeyko  84  t 
cent  of  silver,  (Ann.  d,  Minea,  [4],  vi). 

Copper  is  oooaaionally  alloyed  with  gold,  and  also  palladium  and  rhodium.  A 
Braailion  specimen  of  Palladium  gold  (PojyBjjte)  from,  a  place  called  Porpaz,  af- 
forded Berzdius,  Gold  86-98,  palladium  96'8,  silver  4-17.  Gold  amalgam  has  been 
reported  from  California,  especially  near  Mariposa. 

Hhoditim  gold  haa  the  apeoiflc  gravity  16-5 — 18-8,  It  is  brittle,  and  contains, 
ac  d  ng  to  Del  Eio,  84  to  48  per  cent,  of  rhodimn.  The  mineral  nagyagite  eon- 
tame  8  t    9  per  cent,  of  gold. 

H  t       gold  is  largely  obtained  from  alluvial  washings.    It  is  also  fonnd  diasemi- 

nat  d   D     rtaiu  rocks,  espeoially  the  qnat-ts  'Feins  that  interaeet  talooae,  mica,  and 

a  g  11        us  sehiats.   It  is  sometimes  found  also  in  gneiss,  granita,  and  porphyry.  It 

ften     ntained  in  pyrites,  conetituting  the  tmri/sroas  pyrites.    Tha  detritus  af- 

f    d  ng  g  !d  dust  has  proceeded  from  some  gold-bearing-rooks. 

G  Id  widely  distributed  over  tha  globe.  It  oaours  in  Brozi!,  (where  formerly  a 
g  eat  p  rt  of  tiiat  uaed  -was  obtained),  along  the  chain  of  mountains  -which  runs 
n  o  ly  pa  allel  with  the  coast,  especially  near  Yilla  Rioa,  and  in  the  province  of 
M  oa  (J  raes;  in  New  Grenada  at  Antioqnia,  Choeo,  and  Giron;  in  Chili;  spar- 
ingly Peru ;  in  Mexico ;  in  New  Mexico,  near  Santa  Fe,  Cerillos,  Avo  ;  in  Guate- 
mala  and  near  Panama;  in  the  Rooky  Mountains,  near  the  Great  Salt  T-ake;  in 
California,  between  tha  Sierra  Nevada  and  the  Sacramento  and  San  Joaquim;  in 
the  BOuthem  of  -tiie  United  States,  In  Europe  it  is  most  abundant  in  Hungary  at 
Konigeberg,  Sobemnitz,  and  Febobanya,  and  la  Transylvania  at  Kapnii,  Vorospa- 
tak,  and  Offenbanya ;  it  occurs  also  in  the  sands  of  the  Rhine,  the  EauBB,  and  the 
Aar  ;  on  tha  southern  slope  of  the  Pennine  Alps  from  the  Siraplon  and  Monte  Roaa 
to  the  valley  of  Aosta ;  in  Piedmont ;  in  Spain,  formerly  -worked  in  Asturiaa ;  in  many 
of  the  streams  of  Cornwall;  near  Dolgelly  and  other  parts  of  North  Wales;  in 
Scotland,  in  considerable  amoimt,  near  Lea^lhills,  and  in  Glen  Coich  and  otliet 
parts  of  Perthshire ;  in  the  county  of  Wicklow,  Ireland ;  in  Sweden,  at  Edelfors. 


,  Google 


DliSOlSIPTlVE   MINEEAJLOGY. 


li  mountainB.    Also  in  the  Cuilas  mountainB  in  Little  Thibet. 

There  are  minea  in  Africa,  at  Kordofen,  between  Darfoui'  and  Abyssinia;  also 
south  of  SatiiTn  in  the  western  part  of  Afrioa,  from  the  Senegal  to  Cape  Palmaa ; 
also  in  the  interior  on  tlie  Somat,  a  day's  jonrney  from  Cassen ;  also  along  the  ooBBt 
opposite  Ma^agsscar,  bet'ween  23  and  35  degrees  sontli  latitude,  supposed  to  have 
been  the  Ophir  of  the  time  of  Solomon.'  Other  regions  lire  CliiEa,  Japan,  Formosa, 
Ceylon,  Java,  Sumatra,  westepn  coast  of  Borneo,  and  the  Philippines. 

Thegoid  of  conuneroe  oomes  mostly  from  Asiatic  Russia,  ATistralia,  Brazil,  Bohe- 
mia, Transylvania,  Africa,  the  East  India  Islands,  California,  and  the  Boutheastera 
parts  of  the  United  States. 

The  Russian  mines,  nntil  tte  disaovery  of  the  mines  of  California  and  Australia, 
ware  the  moat  prodaotiva  iu  the  world.  They  are  principally  alluvial  washing, 
andtheee  washings  seldom  yield  less  than  65  grains  of  goM  for  4000  pounds  of  soil; 
never  more  than  120  grwns.  The  alluvium  is  generally  most  produetiva  whore  the 
loose  material  is  most  ferruginous.  The  mines  of  Katherinenbui^  ace  in  the  parent 
loet — a  quartz  oonstituting  grains  in  a,  half  decomposed  granite  called  "beresite," 
whioh  is  connected  with  talcoae  and  chloritio  schists,  "file  shafts  are  sunk  verti- 
cally in  the  beresite,  seldom  below  26  feet,  and  from  them  lateral  galleries  are  run 
to  the  veins.  These  mines  afforded  between  the  years  !'?2B  and  1841,,  879  poods  of 
gold,  or  about  80,000  pounds  troy.  The  whole  of  the  Eussian  mines  yieldedin  1B42, 
070  poods  of  gold,  or  42,000  ponnds  troy,  half  of  which  was  from  Siberia,  east  of 
the  Urals.  In  X843,  the  yield  was  nearly  80,000  pounds  troy,  or  about  $18,000,000; 
in  184B,  it  amomited  to  $13,360,000;  and  in  1846,  to  l'J22-14e  poods,  equal  to  76,353 
troy  pounds,  and  $16,000,000 ;  in  1861,  $15,000,000.  Fig.  263  is  by  G.  Rose  from  d 
Ural  crystal. 

At  the  Transylvania  mines  of  Vorospatak,  the  gold  is  obtained  by  mining,  and 
these  mines  have  been  worked  since  the  time  of  the  Romans. 

The  annual  yield  of  Europe,  exclusive  of  Russia,  is  not  above  $1,000,000.  Austria 
afforded  in  1844,  6';86  maris.  The  sands  of  the  Rhoae,  Rhine,  and  Dannbe,  con- 
tain gold  in  small  quantities.  The  Rhine  haa  been  most  productive  between  Bfile 
andMaohaim;  but  at  present  only  $9000  are  extracted  aanually.  Tlie  sands  of  tlie 
richest  quality  contain  only  about  56  parts  of  gold  in  a  hundred  millions ;  sands 
oontaioing  leea  than  half  this  proportion  are  worked.  The  whole  amount  of  gold 
in  the  auriferous  sands  of  the  Rhme  is  estimated  at  $80,000,000,  bnt  it  is  mostly 
ooTcred  by  soil  under  eultivafJon. 

Afrioa  yields  annually  at  least  4500  pounds  troy,  ($850,000),  and  Southern  Africa, 
1250  pounda,  ($335,000). 

The  mines  of  South  jVmerica  and  Mexico  were  estimated  by  Humboldt  to  yield  an- 
nually about  $11,500,000',  but  the  amount  has  much  diminished.  Brazil  of  late  has 
furnished  about  17,500  pounds  troy.  It  is  estimated  that  between  1790  and  18S0, 
Meidco  produeed  $31,250,000  in  gold,  Chili  $18,450,000,  and  Buenos  Ajres  $19,600,- 
000,  making  an  average  annual  yield  of  $16,050,000. 

file  mines  of  Australia  yield  60  or  80  millions  of  dollars  a  year.  They  are  situ- 
ated mostly  in  southe^tem  Australia,  especially  about  Mt.  Alexander,  inlat  8'I''9., 
,  long.  144°  20' E;  the  valleys  of  Forest  Creek  and  Fryer's  Creek  aremtet  productive. 

"Hie  mines  of  the  Southern  United  States  have  produeed  till  recently  about  a  million 
of  dollars  a  year.  They  are  mostly  confined  to  the  States  of  Virginia,  North  and  South 
CaroUna,  and  Geor^a,  or  along  a  line  from  the  Rappahaiuiooi  to  the  Coosa  in  Ala- 
bama. But  the  r^on  may  be  said  to  extend  north  to  Canada;  for  gold  haa  been 
found  at  Albion  and  Madrid  in  Maine,  Canaan,  N.  H.,  Bridgewater,  Vermont,  Ded- 
ham,  Mass.,  and  on  the  ChaudiSre  river,  and  elsewhere  in  Canada.  Tracra  occur 
also  in  Franconia  township,  Montgomery  Co.,  Pennsylvania, 

In  Vtrffinia,  the  principal  deposits  are  in  Spotayivanja  county,  on  the  Eappahan 
nock,  at  the  United  States  mines,  and  at  other  places  to  the  southwest;  in  Stafford 
county,  at  the  Rappahannock  gold  mines,  ten  mfies  from  Falmouth,  in  the  Culpepper 
county,  at  Culpepper  mines,  on  Eapidan  river ;  in  Orange  county,  at  the  Orange 
Grove  gold  mine,  and  at  the  Greenwood  gold  mines ;  iu  Goochland  county,  at  Moss 
and  Busby's  mines;  in  Louisa  county,  at  Walton's  gold  mine;  in  Buckingham 
county,  at  Eldridge's  mine.  In  jVWft  Oarolina,  the  gold  region  is  mostly  confined 
to  the  three  ranges  of  counties  between  Fredeiiek  imd  Charlotte,  which  are  situated 
about  in  a  line  running  northeast  ftnd  southwest,  parallel  nearly  with  the  coast. 
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The  mines  of  MeoHen'bni'g  nre  principallY  vein  deposits ;  ttoaa  of  Bui'ke,  Lincoln, 
nod  Rutherford,  ore  mostly  in  ftll-nvial  eoil.  Tlie  Davidson  county  BilTer  mine  had 
afforded  $7000  of  gold  in  1844.  In  Georgia,  the  Shelton  gold  minae  in  Habersham 
county  have  long  been  fftmous ;  and  many  other  places  have  been  opened  in  Eftbun 
and  Hall  counties,  and  the  Cheroiee  country.  In  SoirfA  CareUtta,  the  prinoipal 
gold  regions  are  tha  Fairforest  in  Union  district,  Bud  the  Lynch's  creak  and  Catuwbo 
regions,  chiefly  in  Lancaster  and  Cheeterfield  distrieta;  aiso  in  Pioken's  oonnty,  ad- 
—  ing  Georgia.  There  ia  gold  also  in  eastern  Tennessee.  In  Canada,  it  occurs  at  St. 
icois  Beauoe,  Aubert,  GaUiou,  Sherbrooke,  Melbourne,  etc. ,  ■with  some  platinum 
and  iridosmine. 

Viewing  the  gold  region  of  the  Easteim  United  States  as  a  whole,  it  is  percaiTcd 
that  it  ranges  along  the  Appalachians,  partionlarly  the  eastern  slope,  from  Mains  to 
Alabama,  having  nearly  a  northeast  and  southwest  course. 
Gold  also  oooiu's  in  ArkansaB,  Texas,  and  the  Eocky_  Mountains. 
The  California  mines  are  mostly  allavial.  They  yield  60  millions  of  dollars  an- 
onally.  The  gold  is  found  in  the  gravel  and  sand  of  the  valleys,  and  beds  of  streams 
leading  from  the  Sierra  Hevada  into  the  adjoining  valley  of  the  Sacramento  and 
San  Joachim.  Pebbles  of  quartz  abonnd  over  the  region,  and  magnetic  iron  sand 
is  also  abundant.  All  the  tributaries  of  these  rivers  have  their  auriferous  sands, 
and  the  dry  valleys  and  gorges,  (runs  of  water  only  in  the  wet  season),  also  yield 
it  abundantly.  In  the  higher  oonntry,  or  along  the  dry  ravines,  the  gold  is  in  laroer 
piecee,  or  grains,  and  occasionally  cavities  in  the  sur&ce  of  the  subjacent  rocks, 
(called  poiSiets),  are  l^d  open,  which  afford  large  quantities  of  the  metal.  Lower 
down  ma  streams,  the  gold  is  in  finer  grains,  usually  flattened  se  1  f  m  wl '  h 
partly  results  from  the  condition  in  laminte  in  the  original  k  nd  p  tly  f  m 
the  trituration  IJie  grains  are  autgected  to  amon^  the  gravel  md  th  act  n  f 
nioning  water ;  for  as  in  other  regions  of  alluvial  gold,  th  fs     is      rth 

gravel,  has  resulted  from  the  wear  of  auriferous  roots,  and  w  te  ha  bee  m 
way  concerned  in  prodncing,  transporting,  and  distributing  t  Th  g  Id  be  g 
speoifioally  four  or  fiva  times  heavier  than  ordinaij  pebbles,  t  ttles  h  gh  p  th 
streams,  and  only  the  small  particles  are  carried  far  below.  Th  1  h  Dee 
obsarred  by  Mr.  J.  E.  TcBcbemaoher  to  be  sometimes  hexagonal  pi  tes    Zi  h 

been  observed  in  the  auriferous  sands,  and  also  platinum ;  diamonds  have  been  re- 
ported Fig.  263repreeents  a  crystal  of  gold  of  natm-alsize,  as  published  by  F.  Alger. 
C.  n.  Shepard  describes  another  crystal  from  California  wliieh  is  a  pentagonal  dode- 
cahedron two  fifths  of  an  inch  in  diameter.  The  color  of  the  grains  varies  from  a 
pala  to  a  deep  yellow,  the  shade  depending  mainly  on  tho  proportion  of  silver 
present;  there  is  generally  great  imifovmity  in  the  appearance  of  the  grains  of 
the  same  locality. 

The  gold  roefe  of  the  United  States  is  to  a  great  extent  a  micaceous  or  talcose 
schist  with  veins  or  beds  of  (juai-ta.  The  gold  is  mostly  confined  to  these  veins, 
th  ngh  al  o  found  to  some  extent  in  the  rock  either  side.  The  schist  is  often  half 
det  np  ed  or  msted.  The  quartz  is  usually  more  or  lees  cellular,  or  wanting  in 
p  fatt  mpactnees,  and  sometimes  tabular ;  yet  it  is  at  times  quite  solid.  Iron 
pyi  t  frequently  present,  and  by  decomposition  it  stains  the  roek  with  iion 

ost  Other  minerals  often  associated  with  the  gold,  are  copper  pyrites,  blende, 
galena  an^esite,  zircons,  sulphur,  (in  minute  crystals,  proceefing  from  the  deoom- 
1  ti  n  f  pyrites).  Heavy  spar  is  sometimes  a  large  constituent  of  the  vein,  and 
fluo  spa  is  now  and  then  present.  The  peculiar  appearance  of  the  quartz,  some- 
what ell  lar,  more  or  less  rusted,  and  its  position  in  veins,  through  an  imperfect 
shale  and  generally  not  firmly  attached  to  the  enclosing  walls,  afford  the  best  indi- 
oat  ns  f  the  presence  of  gold,  though  the  absence  of  all  thes^onditions  is  not 
6  d  n  «  that  no  gold  is  to  be  fonnd.  The  grains  of  gold  may  sometimes  be  seen  in 
th  a  t  es  of  the  quartz,  or  it  sparkles  on  a  surface  of  fraotnre.  But  very  com- 
monly a  mass  of  qnartz  that  shows  nothing  to  the  eye,  yields  gold  on  trial. 

Tlie  same  kinds  of  rock  and  veins  of  qnartz  were  observed  by  the  author  in  1842 
near  the  Umpqna  river,  Southern  Oregon,  and  pebbles  from  similar  rocks  were  met 
with  along  the  Sacramento ;  and  the  resemblance  to  other  gold  districts  was  re- 
marked at  the  time ;  but  there  was  no  opportunity  for  exploring  the  country  where 
gold  has  since  been  found. 

Masses  of  gold  of  considerable  size  have  been  found  in  North  Carolina.  The 
largest  was  discovered  in  CabaiTas  Co. ;  it  weighed  twenty-eight  pounds  avoirdu- 
pois, ("  stoel-yard  weight,"  equals  31  lbs.  troy),  and  was  8  or  9  inches  long  by  4  or 
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12  DESCIlimVE   MINEI1AI/>GY. 

.  6  brand,  and  alxint  an  Insh  thiuk.  The  lat^est  mass  yat  reported  from  California 
weiglied  20  poands.  In  Psragnay,  pieces  from  1  to  50  poonda  'Weight  ware  tidten 
from  a  muse  of  rook  which  fell  from  ona  of  the  highest  mountains.  Several  speei- 
mena  tteighing  16  ponnds  have  been  found  in  the  Uval,  and  one  of  St  pounda ;  and 
in  the  Tallej  of  Taschku  Tai^anka,  in  1842,  a  mass  waa  detached,  weighing  very 
nearly  100  ponnda  troy.  This  mass  is  now  in  the  Museum  of  Mining  Engineers  at 
St.  Petersburgh.  A  mass  found  recently  in  Australia  haA  the  enormous  weight  of 
ISilbs.  1  oz.,  and  afforded  109  lbs.  11  oz,  of  fine  gold;  it  sold  for  £6,832.  Another 
of  27  Ihs.  6  oz.  15  dwts.  was  obtained  at  Foceat  Greek,  South  Australia. 

An  examination  of  a  gold  rock  for  gold  is  a.  aimple  process.  The  rock  is  Srst 
pounded  up  fine  andsifted;  a  certain  quantity  of  the  sand  thus  obtained  is  washed 
in  a  shallow  iron  pan,  and  as  the  gold  sinks,  the  material  above  is  allowed  to  pass 
off  into  some  receptacle.  The  largest  part  of  the  cold  is  thus  left  in  the  angle  of 
the  pan;  by  another  similar  praoeas  a  fiirther  portion  is  obtained;  and  when  the 
bnlk  of  sand  is  thns  reduced  to  a  manageable  quantity,  the  gold  is  amalgamated 
with  clean  mercury ;  the  amalgam  is  next  strained  to  separate  any  excess  of  mer- 
cury, and  finally  is  heated  and  the  meronry  expelled,  leaving  the  gold.  In  this  way, 
by  sueeeasiva  trials  with  the  rock,  the  proportion  of  gold  is  quite  af ^"' 


tainad.     It  ia  the  aame  pvooesa  used  with  the  larger  wash] 


scale.    Merenry  unites  readily  with  gold,  and  thns  separates  it  from  any  ^ooiated 


rook  or  sand;  and  it  is  employed  in  cdl  extensive 


may  be  often  obtained  by  simple  washiag  without  amalgamation. 


igs,  though  on  a  small 


ngs,  though  much  g< 


The  operation  of  hand  washing  is  called  iu  Virginin  panjting.     "With  a  small  iron 

San,  they  wash  the  earth  in  a  tub  or  in  some  brook,  and  thns  extract  much  gold 
'om  the  gravel  or  soil,  which  is  said  to  pan  wsll  or  pan  poorly,  aoeordinK  to  the 
result.  Masses  of  quartz,  with  no  external  indication  of  gold,  examined  in  the 
above  way  at  a  Vii^nia  mine,  afforded  an  average  of  more  than  eight  dollars  to  the 
bushel  of  gold  rock. 

When  gold  is  alloyed  with  copper  or  silver,  the  mode  of  assay  for  separating  the 
copper  depends  on  the  proeaes  of  cnpellation ;  and  that  for  separating  the  silver,  on 
the  power  of  nitric  acid  to  dissolve  silver  without  acting  on  gold.  (See  chapter 
on  chemical  reactions). 

The  uses  of  gold  are  well  known ;  and  also  that  it  owes  a  great  part  of  its  value 
to  its  extreme  malleability,  and  the  fact  of  its  not  tamishing  on  exposure.  Although 
a  costly  metal,  it  is  one  of  the  cheapest  means  of  ornament,  on  account  of  the  thin- 
ness of  the  leaves  into  which  it  may  be  beaten.  A  grain  of  the  metal  may  be 
made  to  cover  BSf  square  inches  of  snriaoe,  and  the  thinnefit  leaf  is  hut  1,280,000th 
of  an  inch  thick. 

Perfectly  pure  gold  is  denominated  gold  of  24  earais,  or  fine  gold.  If  it  contains 
23  partB  of  pure  gold  to  2  of  silver,  or  1  of  copper  and  1  of  silver,  it  is  said  to  be 
22  carats  fine ;  so  also  for  30  carats  fine,  it  contains  20  parts  of  pure  gold.  The 
carat  is  divided  into  J,  -Ji  ^,  -j^  parts,  for  a  more  minute  specification  of  the  quan- 
tity of  gold. 

The  standard  of  gold  of  the  United  States  consists  of  900  ^ai'ts  of  gold  to  100  of 
an  alloy  of  copper  and  silver.  The  eagle  (10  dollars)  contains  282  grains  of  fine 
gold. 

PLATINUM.     Gediegen  Platina,  W.  and  X.     Poljxen,  Haws.     Platiiie  Natif,  K 

Monometric.  Earely  in  cubes,  iisually  in  grains,  and  oceasion- 
lally  in  irregulai'  lumps.    Cleavage  none. 

tC  _4_f  5.  G.=16_19,  17-862, 11-159,  two  masses,  G.  Eose, 
17-200,  a  smaller ;  17-108,  small  grains,  Breit. ;  17-608,  a  mass, 
Breit. ;  17'60,  large  mass  from  Nisdme  Tagilsk,  Solcoloff.  Lustre 
metallic.  Color  and  streak  whitish  steel-gray ;  shining.  Opaque. 
.Ductile.    Fracture  hacHy. 

Oomposifiim. — Platinum  combined  with  iron,  iridium,  and  other  metals.  Analysis; 
1 — 1,  Barzelios,  (K.  V.  Ac.  H.  1828,  113) ;  5,  (J,  OBann,  {Po^.  viii,  SOS,  xi,  411,  xiii, 
283,  siv,  329,  xv,  168);  7,  8.  Svanberg,  (Jahresb.  xxiii,  273): 
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PLATINUM. 


1.  Columbia,     84;80    5'3]  V46  3-46  106  1-08 

2.  GovoblBgo't,  86S0    8-83  -—  1-I5  I'lO  

B.  M.  Tagilsk,    78-94  11-04  4-97  0-86  0-38  0-10, 

4.  "  13-58  12-98  2-S5  1-lB  0-30  '■"" 

5.  "  83-Ot  10-79  1-fll  0-59  0-26  

6.  Ural,  80-87  10-82  006  4-44  1'80  - — ■ 

7.  Chmo,  88-16    8-03  1-09  3-10  0-36  0-97  040, 

8.  Pinto!  84-34   7-52  2-52  313  1-66  O-Utrace, 

'  Loss  partly  osmiui 


2-30^^97  ■86,"  Berzelins. 
1-80=99-72,  Oaaim. 
0-11=^100,,  Osann. 
l-91,MnO10=10117,  St. 
1-66,  "  0-31=101-33,  St. 


G.=I4-6— 15-8,  H.=6. 

B.B.  infusible.  Soluble  only  in  heated  nitro-muriatic  acid.  Aots  slightly  on  the 
magnet ;  but  this  propei-ty  depends  on  tte  amonnt  of  iron  it  eontains. 

Platinum  was  firet  fouud  in  pebbles  and  small  gi-niaa,  associated  with  iridium, 
rhodium,  osminm,  ^Uadium,  gold,  uoppev,  and  chrome,  in  the  alluvial  deposits  ot 
Brazil,  Chooo,  and  Barba^oa,  in  South  America,  where  itreoeJTed  its  na,me,plaHna, 
from  plala,  silver,  of  whioh  word  platina  is  a  diminutiTe.  Occurs  at  Kiaohne  Ta- 
gilsk,  and  GoroMagodat,  in  the  Ural,  here,  (as  elsewliere),  in  alluvial  or  drift  mate- 
rial ;  the  gravel  has  bean  traced  to  a  great  extent  up  Mount  La  Marljane,wliich  consists 
of  crystalUoe  rooks.  It  has  been  formed  into  eoinsof  eleven  and  twenty-two  rubles 
each,  by  the  RnsaianB,  which  are  not  a  legal  tender,  but  pass  couTentionally,  and 
principally  in  the  southern  provinces  of  the  empire,  RusBia  affords  annually  about 
800  ewt.  of  platinum,  which  is  nearly  ten  times  the  amonnt  from  Brazil,  Columbia, 
St.  Domingo,  and  Boi-neo,  The  amonnt  coined  from  1826  to  1844,  equaled  2j-  mill- 
ions of  doUara.  Platiuora  is  also  found  OQ  Borneo ;  in  the  sands  of  the  Rhine ;  at 
St.  Aray,  val  du  Drae ;  oounty  of  Wicklow,  Ireland ;  on  the  river  Jocky,  St,  Do- 
mingo ;  in  the  California  gold  region ;  in  traces  with  gold  in  Eutherfoi-d  Co.,  North 
Carolina;  at  St.  Francois  Beanoe,  eta,  Canada  East.  Borneo  affords  600  to  800 
pounds  per  year. 

Although  platinum  generally  occurs  in  quite  small  grains,  masses  ara  sometimes 
found  of  considerable  magnitude.  A  mass,  weighing  1088  grains,  was  brought  by 
Humboldt  from  Soutli  America,  and  deposited  in  the  Berlin  mUBeum ;  specific  gravity 
18-94  In  1822  a  mass  from  Condotowaa  deposited  in  tlie  Madrid  museum,  measur- 
ing two  inches  and  four  linee  in  diameter,  and  weighing  11,641  grains.  A  specimen 
was  found  in  the  year  1827,  in  the  Ural,  not  far  from  the  Demidoff  mines,  which 
weighed  10  -fg  Ruesian  poundiS,  or  11-67  pounds  troy,  and  similar  masses  ara  not 
uneommon;  the  lai^est  yet  seen  weighed  21  pouode  troj,  and  is  in  the  Demidoff 
cabinet. 

The  infusibility  of  this  metal,  and  its  property  of  resisting  tlie  action  of  the  air 
and  moisture,  and  nearly  all  chemical  agents,  render  it  highly  valuable  for  the  con- 
stmotion  of  philosophical  and  chemical  apparatus ;  for  yeasala  for  the  eonoentration 
of  sulphuric  acid;  for  ornciblcfl  and  capsules  in  chemical  analysis;  for  covering 
other  metals,  and  for  painting  on  porcelain.  It  may  be  drawn  into  wire  of  extreme 
tenuity ;  Dr,  WoOaston  suoeeeded  in  obtaining  a  wire  not  exceeding  the  two  thou- 
sandth of  an  inch  in  diameter. 

The  metal  platinum  was  first  discovered  by  Ulloa,  a  Spanish  traveier  in  America, 
in  the  year  1736. 

This  metal  fnaas  readily  before  the  "  compound  blowpipe ; "  and  Dr.  Have  sno- 
oeeded  in  1837  in  melting  twenty-eight  ounces  into  one  mass,  Themetal  was  almost 
as  malleable  and  as  good  for  working  as  that  obtained  W  the  other  process;  it  had  a 
speoiflo  gravity  of  19 '8.  He  afterwards  auooeeded  in  obtaining  from  the  ore  masses 
which  were  90  per  cent,  platinum,  and  as  malleable  as  the  metal  in  ordinary  use, 
though  somewhat  more  liable  to  tarnish,  owing  to  some  of  its  impurities. 

PLATINIRIDIUM,  &a«ierjc.     Native  Iridium. 

In  small  grains  with  Platinum;  sometimes  in  cubes  with  trunc- 
ated angles,  (f.  15).     H.=6— 7 ;  G.=22-6— 23.     Color  white. 
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14  DESCETPTTyr;  mineralogv. 

Compositimt. — Platinum  and  iridium  in  different  proportions.  Aiinlysea  by  Svan- 
berg,  (Jahraflb.  it,  206) : 

Irid.        Plat.      Pallai     Ehoa.        Fe  Cii  Os 

1.  N.  Tagileb,  16-&0       19-64        0-89        —        1-7B        - — =99.11. 

a.  Brazili  27-19        U-ii        0-49        6-86         4-14         3-80       ij-oce=9S-02. 

Prinaep,  in  a  epeoimen  fromAra  in  India,  found  60  of  iridium  aad  20  of  platinum. 
If  platinum  and  iridium  ara  isomorphous,  it  is  probable  that  the  proportions  of 
tliese  metals  are  indefinite.  Dr.  Gentli,  after  some  triala,  considere  some  grains  oc- 
cufring  with  the  California  gold  to  be  Platiniridimn.    Am.  J.  Sci.  [2],  sv,  246. 

PALLADIUM. 

llonomefric.  In  minute  oetahedrona,  Haid.  Mostly  in  grains 
sometimes  composed  of  diverging  fibres. 

H.=4-5— 5.  6.=ll-8,Wollaston;  12-14,  Lowiy.  Lustre  me- 
tallic.    Color  wbitish  steel-gray.    Opaque.    Ductile  and  malleable. 

Omrntoaiiion. — Palladium,  alloyed  ■with  a  little  platinum  and  iridiinn.  Infusible 
alone  before  the  blowpipe,  but  fuses  readily  with  sulphnr.  By  continaingthe  heat, 
the  sulphur  is  drivoii  olf,  and  a  globule  of  palladium  obtained. 

Palladium  oceura  with  platinum,  in  Bi'aziL  Quite  lai^e  roaaaes  of  the  metal 
are  brought  from  that  country.  It  is  eitraoted  from  the  auriferous  sands  by  first 
fiisiDg  it  with  eilver,  and  consequently  forming  a  quaternary  aUoy  of  gold,  palla- 
dium, ailvar,  and  copper,  which  ia  granulated  by  projecting  it  into  water.  By  means 
of  nitric  acid  aU.  but  the  gold  ia  dissolved ;  and  from  the  solution,  the  silver  is  first 
precipitated  by  common  salt  na  an  insoluble  chlorid,  and  then,  after  separating  the 
ohlorid,  the  palladium  and  copper  are  precipitated  by  plates  of  ziiio.  Ihis  precipi- 
tate is  redlaBolved  in  nitric  acid,  an  excess  of  ammonia  added,  and  then  hydroohlo- 
rie  acid  sufficient  to  aaturate ;  a  double  ohlorid  of  pallodinm  and  ammonium  is  de- 
posited us  a  crystalline  yellow  powder,  which  on  calcination  produces  spongy 
palladium.    The  metal  is  malleable  and  when  polished  has  a  splendid  steel-like 


lustre,  which  does  not  tarnish.    A  cup  weighing  3i  pounds  was  made  by  M.  Breant 

for  the  mint  of  Paris,  and  is  now  in  the  garde-meuile  of  the  French  govet ' 

One  pact  fused  with  six  of  gold  forms  a  white  alloy ;  and  this  compound  i 


ployed  at  the  suggestion  of  Dr.  Wollaston,  for  the  graduated  part  of  the  mural 
circle,  constructed  by  Troughton  for  the  Eoyal  Observatory  at  Greenwich.  It  has 
been  employed  for  balanoes  and  maflieinatjeal  and  surgical  instnunents. 

A  brown  oehreoue  substance  associated  with  the  Palladium  Gold  of  Brazil,  has 
been  conaidered  a  Palladium  Oehre  or  oxyd.  It  is  soluble  in  muriatic  acid-  Detected 
by  Johnson  and  Lampadiua,  (J.  f,  pr.  Chem.  si,  309). 

HexAOONAL  Pallacium. — Tlie  native  palladium  also  occurs  in  small  hexagonal  ta- 
bles, with  perfect  lateral  deavi^e  :  Color  pale  steel-gray  ;  lustre  bright,  Ocoura  at 
iillierode.     It  is  the  Selcnpalladite  of  Zinien, 

QXJICKSILVEE.  Kative  Mercury.  Gediegen  Quecksilber.  MeroureWatif,  S.  Hy- 
drargyrom.  Argentum  Tiyum.  Spuma  ai^eoti.  liquor  ^Eteriialis,  Fiiny.  Mer- 
curius  of  the  Alchemists. 

Monometric.  Occurs  in  email  fluid  globules  scattered  through 
ita  gangue. 

G.=13'568.     Lnstre  metallic.     Color  tin-white.     Opaque. 

Cin'i.position. — Pure  mercnry,  (Hg) ;  with  sometimes  a  little  silver. 

Entirely  volatile  before  the  blowpipe,  vaporizing  at  662°  F. :  becomes  solid  at 
•'  — Sfl'  P.,  and  may  be  crystallized  in  octahedrons.     Dissolves  readily  in  nitric  acid. 

Mercnry  in  the  metalm  state  is  a  rare  mineral ;  the  quicksilver  of  commerce  is 
mostly  obtained  from  cinnabar,  one  of  its  ores.  Its  most  important  mines  are  those 
of  Idria  in  Camiola,  and  Almada^  in  Spain.  At  Idria  it  occurs  interaperscd  through 
a  kind  of  clay  slate,  from  which  it  is  obtained  by  washing.  It  is  found  in  small 
quantities  at  WolfateinandMorsfeld,  in  the  Palatinate,  in  Carinthia,  Hungary,  Peru, 
and  other  countries  ;  also  at  Peyrat  le  Chateau,  in  the  department  of  the  Haute 
Yienne,  in  a  disintegrated  granite,  unaccompanied  by  cinnabar ;  in  California. 
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AMALGAM.     Merenre  nrgentif,  ff.    Haturlich  Amalgiim,  W. 

Monometric.  Observed  planes,  as  in  264 

the  annexed  figure,  with  also  plane  3. 
Figure  14  common ;  also  17,  18,  1.9, 
37,  43,  44.  Cleavage :  dodecahedral, 
in  traces.     Also  inassive. 

H.=3— 3-5.  G.=10-5— 14;  13-755, 
Haid.  Color  and  streak  silver-white. 
Opaque.  Fraefcure  conchoidal,  un- 
even. Bi-ittle,  and  giving  a  grating 
noise  when  cut  with  a  Imife. 

Composition. — Both  Ag  Hg'  (^Silyer  34*8, 
qoioksaver  66'2).  and  Ag  Hg»  (=Silver  2625, 
and  q^uioksilTev  iSIS),  ace  here  inolnded  ns  af- 
forded by  tliB  following  analyees:  1,  Klaproth, 
{Bait,  i,  183) ;  2,  Cordier,  (Joor.  d.  Min^,  xii, 
1,  and  HiiL  Mag.  xis,  41) ;  8,  Heyer,  (Ccell's  Aimal. 


1.  Ag  Hg",  Moseliellandebavg 

2.  AgHg»,  AUemont! 

S.        "        Moacliellandsberg, 


64   =100,  Klappotli. 
'72-6=J0O,  Cordier. 
18-8=88-8,  Heyec. 


B.B.  tha  raerenry  yolatiliies  and  ailvei'  is  left.  DissolTes  in  nitric  aoid.  Subbed 
on  copper  it  giveB  a  silvery  lostre. 

From  the  Palatinate  at  Moseheilandflberg,  in  fine  ei-ytals,  and  said  to  ooenr  where 
the  veins  of  maroury  and  silver  intersect  one  another.  Also  reported  from  Roeenau 
in  Hungary,  S^  in  Sweden,  Allemont  in  Dauphini^,  Almaden  in  Spain,  and  in  crys- 
tals in  Chili. 

AiWDKftiiJi,  Berthier. — Tha  arq^iierite  is  a  silver  amalgam  from  the  mines  of  Ar<raeros 
near  Coqnimbo.  Occurs  crystallized.  Aooording  to  Domeyko,  (Compt.  Bend, 
xiy,  667),  itl>™'^8^o™i"l*Ae°Hg=Silvar  88 'tg,  mercury  13-61=I00. 

GOLD  AMALGAM,  H.  Schneider,  J.  f.  pr.  Chem.  sliii,  SlT. 


In  small  white  gi-ains  as  1 


e  as  a  pea,  easily  crumbling. 
ComjmsitioJi. — (Au,  Ag)"  Hg'.    Anolysis  by  Schneider, 

Mercury  67*J,        Gold  38-39,        Silver  60. 
From  the  platinum  region  of  Columbia,   along  with  platinum.     Reported  from 
California,  espeoially  near  Mariposa. 

aiLTEK.     Gediegen  Silber,  W.    Aigeai.  Natif,  K 

Monometric.  Observed  planes  0,  1,  /,  *2,  a4,  33.  Figs.  1, 11, 
15,  16,  33,  40.  Cleavage  none.  Compound  crystals,  f.  200. 
TJsually  coarse  and  fine  filifoi-m,  reticulated  or  arboi'escent ;  also 
in  plates,  and  in  superficial  coatings. ;  also  in  masses. 

H.=2-5— 3.  G.=10-l— 11-1,  \3ienpure  10-5.  Lustre  metallic. 
Color  and  streak  silver-white ;  subject  to  tarnish,  by  which  the 
color  becomes  grayish-black.    Ductile. 

Qompomtion. — Silver,  with  some  copper,  gold,  platinum,  antimony,  and  other 
metals.  Berthier  fonod  in  a  specimen  from  Curcy,  near  Caen,  (Ann.  d.  Mines,  xi, 
72),  silver  90,  copper  10.  Fordyoe  found  in  an  alloy,  silver  Y2,  gold  28 ;  and  Klap- 
roth,  silver  S6,  gold  64 ;  and  under  gold,  many  other  combinations  of  these  metals 
are  given.  John  detected  1  per  cent,  of  antimony  in  silver  from  Johanngeorgenstadt, 
bcBideB  traces"  of  copper  and  arsenic.    A  biamalhr-tilvBt  from  Oopiapo,  S.  A.,  con- 
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tftined  16  per  cent,  of  bismuth.  The  Kongsbsrg  native  eilver  eontsina  soina  per 
cent,  of  mercury,  which  accounts  for  its  whiteness,  and  perhaps  for  its  fine  crys- 
taJliuation,  (Seamann). 

B.B.  fuses  rather  easily,  and  often  oryatallizea  on  cooling.  Soluble  in  nitric 
acid,  and  agitin  flaposited  by  a  plate  of  copper. 

Hative  silver  ooenrs  in  masses  or  in  aborescences  and  filiform  shapes,  in  veins  of 
calcareous  spat  or  qnartz,  traversing  gneiss,  slate,  and  other  ancient  rocks.  The 
filiform  vaiietiee  ara  often  composed  of  one  or  more  series  of  octahedrons,  either 
elofldy  united  or  arranged  linearly  in  striiigbt  rows.  This  structure  is  apparent 
in  most  of  the  Norwegian  and  Mexican  varieties. 

The  mines  of  Kongsbai^  in  Norway,  have  afforded  mngnifioent  speeiniens  of 
native  silver.  One  specimen  among  the  splendid  snite  from  this .  locality  in  the 
rojal  collection  at  Copenhagen,  weiffhs  upwards  of  5  owt.,  and  recently  two  masses 
have  been  obtained  weighing  severally  238  and  438  pounds.  The  principal  Saion 
localities  are  at  Freiberg,  Schneeberg,  and  Johanngeorgenstadt ;  the  Bohemian,  at 
Przibram,  and  Joachimstahl.  It  also  occurs  in  small  qnnutities  witli  other  ores,  at 
Andreasbei^,  in  the  Hartz,  in  Stiabia,  Hungary,  at  Allemont  in  Danphiny,  in  the 
Ural  near  Beresof,  in  the  Altai  at  Schlangenberg,  and  in  some  of  the  Cornish 

Mexiao  and  Pern  are  at  present  the  moat  productive  conntries  in  silver.  In  Mex- 
ico it  has  been  obtained  mostly  from  its  ores,  while  in  Pern  it  ooeura  principally 
native.  A  Mexican  specimen  from  Batopilas  weighed  when  obtained  400  pounds ; 
and  one  from  Southern  Peru,  (mines  of  Hiiautaya),  weighed  over  8  cwt.  During 
the  first  eighteen  years  of  the  present  century,  more  than  8,180,000  marks  of  silver 
■were  afforded  by  the  mines  of  Guanasuato  alone. 

In  the  United  States  it  is  disseminated  through  much  of  the  copper  of  Miohlgan, 
oooasioually  in  epofs  of  some  size,  and  sometimes  in  cubes,  according  to  J.  D. 
Whitney,  at  Copper  Falls  Mine.  It  has  been  observed  at  a  mine  a  mile  south  of 
Sing  Sing  prison,  which  was  formerly  worked  for  silver ;  at  the  Bridgewater  copper 
mines,  New  Jersey ;  in  interesting  specimens  at  King's  mine,  Davidson  Co. ,  H.  C.  ( 
at  Mnce's  location,  Lake  Superior,  Canada. 

Alteebd  Forms.— Pseudomorphs,  consisting  of  horn  silver  and  silver  glance. 
The  last  may  proceed  from  the  action  of  hydrosulphnrets  or  anlphnretted  hydrogen. 


Rarely  presents  acieular  or  capillary  crystallizations; 
amoi^boiis. 

Soft.  Lustre  metallic.  Color  tin-white  or  grayish;  subject  to 
tarnish.     Opaque.     Tractiu'e  uneven.     Sectilo. 

ftrnipoaiiioB.— Analysis  by  Klaproth,  {Beit,  ii,  291), 
Biemnfh  i1,    Lead  33,    Silver  15,     Iron  4*3,    CopperO'0,    Sulphur  16'3. 

Soluble  in  nitric  acid.  B.B.  fosea  readily  to  a  silver  button,  covering  the  charcoal 
with  the  oxyds  of  lead  and  bismuth,  and  giving  fran.es  of  sulphur. 

Bismutii  silver  accompanies  copper  pyrites,  in  amorphous  masses,  at  Schapbach, 
in  Baden ;  also  in  the  cnpreoua  shale  of  Mansfeld,  Thnringia.  It  was  formerly 
worked  as  an  ore  of  silver. 

A  bismuth  silver  from  the  mine  of  San  Antonio,  near  Copiapo,  Chili,  affoi-ded 
Domeyko,  {Ann.  d.  Mines,  [4],  vi,  186), 

Silver  Bismuth  Copper  Arsenic 

60-1,  lO-I,  1%   ■  S-8,         gaiiguel9'3. 


e  perfect  cleavages, 
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COPPER.     Oadiagan  Eupfer.     Cuivre  Niitif,  H.     Venus,  Akhon. 
MoDometrie.      Observed  forms  O,  1, 1,  «2,  *|,  33.     Fig.  1,  11,. 
14, 15, 16, 17,  18,  32,  S3,  and  others.      Cleavage  none.      Twins,, 
composition-face  octiJiedral.     Usually  massive  and  also  ai-bores- 
tent,  filiform,  or  in  films. 

H.=2-5 — 3.  G.=8'94,  when  pure.  Lustre  metallic.  Color 
copper-red.  Streak  metallic  shming.  Ductile  and  malleable.. 
Fracture  hackly. 

Gomposttiim. — Pure  Copper;  but  often  oontajwng  native  silier  Jieseminated' 
through  it.  B,B.  fusee  readily;  on  cooling  it  is  covered  with  a  eoatmg  ot  black 
osyd.  Dissolves  readily  in  nitrio  aoid,  witi  the  extrioatioo  of  the  i  ed  fumes  of 
nitrons  acid,  and  prodnees  a  blue  eolutiou  with  ammonia. 

Copper  ooours  in  beds  and  veins  aoeompan-ving  ita  vaiious  ores  and  Eomctmies 
dBBOoiated  with  iron,     It  ifl  frequently  found  in  loose  masass  imbedded  in  the  soil. 

In  Siberia,  and  the  island  of  KaJsoe,  in  Faroe,  it  la  uecociated  with  mosof ype,  in 
amygdaloid,  and  though  mostly  disseminated  in  minute  particles,  sometimes 
branches  throngh  the  rook  with  extreme  beauty.  Common  in  Cornwall,  at  many 
of  the  mines  near  Redruth  ;  and  also  in  cousiderable  quantities  at  the  Consolidated 
mines,  Wheal  Buller,  and  others.  Brazil,  Chiii,  and  Peru  afford  native  copper ;  a 
mass  now  in  the  mnaenm  at  Lisbon,  supposed  to  be  from  a  Talley  nearBahia, 
weighs  2816  pounds. 

This  metal  has  been  found  native  throi^hout  the  red  sandstone  region  of  the 
eastern  United  States,  particularly  in  Massaohusetts,  Conneotieut,  and  more  abun- 
dantly in  New  Jersey,  where  it  has  bean  met  with  aometimeain  fine  erystaliine  masses, 
espaeially  at  Brunswick,  SomerviOe,  Schuyler's  mines,  and  Flemiogion.  One  mass 
from  near  Somerville,  on  the  premises  of  3,  C.  Van  Dyke,  Esq.,  of  Brunswiok, 
weighed  18  poundB,  and  is  said  originally  to  have  weighed  138.  Hear  Brunswick 
a  vein  or  sheet  of  copper,  a  line  or  so  thick,  has  been  traced  for  several  rods.  Hear 
Hew  Haven,  Conn.,  a  mass  was  formerly  found  weighing  00  pounds. 

Wo  known  locality  exceeds  in  the  abundance  of  native  copper,  the  Lake  Superior 
copper  region,  near  Kewenaw  Point,  where  it  existB  in  veins  that  intersect  the  trap 
andT  aan&one.  Masses  of  great  size  wei;e  observed  in.  this  district  near  the 
Ontanamn  river,  by  Mr.  Sohoolci-aft,  in  1821.  A  large  mass  was  thrown  down  in 
the  Lake  Superior  region,  July  8th,  1868,  at  the  North  American  mine;  it  was 
about  40  feet  long,  and  its  estimated  weight  was  200  tons.  This  copper  con- 
tains intimately  mixed  with  it  about  ^  per  cent,  of  silver ;  often  this  mstal  is  in 
visible  grains,  lumps,  or  strings,  and  occasionally  a  mass  of  copper  when  polished. 


appears  sprinkled  with  large  silver  spots,  resembling,  as  Dr.  Jackson  t 
porphyry  with  its  feldspar  crystals.    The  copper  occurs  in  trap  or  sandstone,  near 
the  junction  of  these  two  rocks,  and  has  probably  been  produced  tlirongh  the  re- 
duction of  copper  ores.     Strings  of  copper  often  reticulal*  through  crystals  of  ajial- 
cime  and  prehnite. 
The  copper  of  Chili  also  contains  silver,  and  someiimes  1  to  8  per  cent. 

HATITE  LEAD.     Plomb  Hatif,  M.     Gediagan  Blei,   W. 
Monometric.     Found  iii  thin  plates  and  small  globules. 
H.=1'5.    G,=ll-i45,  when  pure.    Li^tre  meMlic.  Color  lead- 
gray.    Malleable  and  Ductile. 

Oaniposition. — Pure  lead.     Puses  easily,  covering  the  charcoal  with   a  yellow 

This  species  is  reported  as  occurring  in  globules  in  galena  at  Alatonmoor;  in  lava 
in  Madeira,  Eathks ;  at  the  mines  near  Carthagena  in  Spain ;  in  carboniferous 
limestone  near  Bristol,  and  at  Kenmare,  Ireland  ;  recently,  aocordingto  K.  P.  Greg, 
Jr.,  in  tliin  sheets  in  red  osyd  of  lead  near  a  basaltic  dyke  in  Ireland. 

IRON.     Gediegen  Eisen,  W.  and  L.     Fer  Natif,  K     Mars,  Alclimi. 
Monometric.     Cleavage  octahedral. 
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H.=4-5  Gf.=7-3— 7-8 ;  rarely  as  low  as  6  in  meteorites ;  7-318 
a  partially  oxjdized  fragment  of  a  crystal  of  meteoric  iron  from 
Gnilford  Co.,  N".  C.  Gistre  metallic.  Color  iron-gi'ay.  Streak 
shining.    Frat-Jture  hackly.    Ductile.    Acts  strongly  on  the  magnet. 

Kfttive  iron,  Bupposed  to  be  of  terrestrinl  origin,  has  been  obsar¥ed  at  Cttnaan, 
Conn.,  {Am.  Jonr.  Sfli.  lii,  164,  and  [2],  v,  393),  wlierfl  it  is  said  to  tave  been  found 
in  a  vein  or  plate,  two  inches  thick,  attached  to  a  tnasB  of  mioa-slate  rook.  It  con- 
tained grfipmte  in  the  broad  laminfa  into  ■which  it  was  divided;  and  it  had  no  ob- 
vious crystftlline  Btmeture,  nor  was  any  developed  by  etching  with  nitric  acid,  aa  in 
moat  meteoric  irona. 

Foreiga  HpeoJmens  are  also  reported  to  have  been  founfl.  Cramer  deaeribea  one 
weighing  four  pounda,  obtained  in  the  mine  of  Haekenbnrs-  It  is  aaidto  have  been 
observed  in  thin  laminte  in  an  iron  atone  conglomerate  in  Brazil  and  in  lava  in  Au- 
ver^e;  alao  in  the  kenper  in  Thmingia,  in  an  argillooeoua  sandstone,  containing 
foaajls.  It  afforded  but  a  trace  of  nickel:  0.^^'24,(Pogg.  Ixxxviii,  1853,  145,  where 
oiJier  localities  are  mentioned).* 

The  preaence  of  nietallie  iron  in  graina  in  basaltic  rooks  (from  Giant's  Causeway, 
etc,)  ha^  been  annonneed  by  Dr.  Andrews.  After  pulverizing  the  rook  and  sepa- 
rating by  means  of  a  magnet  the  grains  that  were  attracted  by  it,  he  snWeoted  the 
grains  to  the  action  of  an  acid  solution  of  aulphate  of  copper  in  the  field  of  a  mi- 
croacope,  which  Halt,  when  there  is  a  trace  of  jjKre  iron  present,  gives  a  depoait  of 
copper  ;  and  in  his  trials  there  were  occasional  deposit  of  copper  in  orjstalliue 


bnnohes. 

Meteoric  iron  usually  contains  1 1 
age  of  other  metals,  as  cobalt,  manj 
common  aa  a  phoaphuret,  sulphur  ii 

"  riew  of  papers  t 


)  ao  per  cent  of  nickel,  beaidea  a  amall  per  oent- 
anesa,  tin,  copper,  cliromium;  also  phosphorus 
sulphured,  carbon  in  some  inatanoea,  chlorine. 
L,  aee  Eammelsberg's  Handworterbuoh  of 


Chemical  Mineralogy,  432,  and  Supplements,  ii,  80,  iii,  80,  iv,  ISl,  v,  1,  especially 
the  last,  which  is  a  general  account  of  the  autgeot  with  full  citations  of  analyses  ; 
also  Eengott's  Mineralogiachen  Forschtrngen,  for  3844 — 1849,  p.  222,  and  1860 — 
1851,  p,  185;  also  Diaaertation  on  Meteoric  Irona, by  W.  S.  Clarke,  Lieb.  a.  V.  Ann. 
Isiiii,  387,  reviewed  in  Am.J.Sci.  J[2],  xv,?;  various  papers  in  Am.  J.  Sci.  by  C. 
U.  Shepard,  especially,  in  [2]  vols,  ii,  iv,  vi,  x ;  and  a  recent  paper  by  J.  Law- 
rence anithin  yoLxvii,  The  following  are  a  few  analyses;  1,  Berzelius,  (K.  T.  Ao, 
K  1834,Pogg.  sxxiii,  128);  3, Bergemaim,  {Fogg,  lixviii,  406);  3,  "W.  S.  Clarke,  {loe. 
cit),  4,  V.  Holger,  (Baumg.  Zeite.  is,  S23,  and  Pogg.  ssvii,  118). 


Hickel,        10-732 
Cobalt,          0-455 

0-6 

Manganese,  0-133 

S;p-.(  o-o.. 

■0-0 

Carbon,         0-043 

0- 

),  Fe  0-: 

Sulphur,          ir 

0-1 

Fe.  Hi.  P., 

1-1 

Qangue;        0-480 

— 

100-000 

100 

One  of  the  moat  extraordinary  of  these  iron  meteorites,  preaerved  in  any  collec- 
tion, ia  now  in  the  Yale  College  cabinet.  It  weighs  1635  lbs. ;  length  three  feet 
fourinohes;  breadth  two  feet  four  inches ;  height  one  foot  four  inches.  Ithasbeen 
analyzed  by  0.  U.  Shepard,  (Aw,  Jonr.  Sci,  ivi,  SH),  also  by  B,  Silliman,  Jr.,  and 
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i«mdtocoutaiiiri-oii9002to92'912,  nickel  8*80  to  9'6l4.    The  crystalline  etnie- 
ture  of  this  iron  is  very  remarkable  ea  developed  by  nitrio  acid  on  a  polished  snr- 
fitoe.    Silliman  has  obserred  that  the  niokel  is    segregated  along  the  lines  ol 
erystollization.,  and  that  it  ia  not  nniformly  alloyed  ■wifli  the  iron,  as  had  been  previ. 
ously  supposed,  (eommunioated  to  the  author).    It  waa  brOTight  from  Red  river. 
Still  more  remarkable  masaea  exist  in  South  Amarica ;  one  was  diaoovered  by  Don 
Enbin  de  CeJis  in  the  district  of  Chaeo-Gualamba,  whose  weight  was  estimated    ' 
80,000  11^.,  and  anotbor  was  foimd  at  Bahia  in  Brazil,  whose  solid  contants  are 
least  twenty-eight  oubio  feet,  aod  weight  14,000  lbs.    The  Siberian  meteorite,  di 
covered  by  P^laB,  weighed  originally  1600  lbs.  and  contained  imbedded  cryatala 
chiysolite.     Smaller  maSises  are  quite  eommon.   Meteoric  iron  ie  perfectly  malleab^,., 
and  may  he  readily  worked  into  cntting  instruments,  mid  put  to  the  same  uses  as 
manufaotured  iron. 

M.  Bahr  has  observed  grains  of  native  iron  in  a  fragment  of  petrified  wood. 
The  iron  waa  mixed  with  fimonita  and  ora;aiiio  matter,  and  ia  supposed  to  have  been 
pcoduoed  by  the  deoxydation  of  a  salt  of  iron  by  the  organic  matter  of  the  wood. 
He  calls  the  iron  Siiieroferrilt. 

NATIVE  TIN. 

Dimetric,      1  :  1  (over  basal  edge)=:57°  13',  over  pyramidal 

=140°  25',  li  :  1*  (oyer  basal  edge)=42°  11',  oyer  pyramidal=150'^ 

31';  «=0'38566.     Reported  as  oecTuring  in  small  grayish-white 

metallic  grains  along  with  the  Siberian  gold. 

Gompoution. — Tin  with  some  lead.    Hermann,  J.  f.  pr.  Ch.  xsiiii,  800. 

The  above  angles  are  from  artificial  cryatala  galvajiically  deposited,  measured  by 
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I,  Abbenio  Sbotiok  ;  Hexagonal  or  rhombohedial  Iridosmine,  mdnding  S"ew- 
janakite,  {Ir,  Rh)  Os,  and  Sisaerskite,  Ir Ot,' ,  TelluiiQm,Te,  Bismuth,  Bi;  Tetra- 
dymite,  (Te,  Bi) ;  Antimony,  9b ;  Arsenic,  As ,  Ars6n!''al  Antimony,  (Rb,  Aa.) 

a.  SuuBUK  Sbotion  :  Triraetrio  or  monoolinio     Sulphur,  S ,  feeleninm,  Se. 

Newianaltita, 

Hexagonal.  Earely  in  hexagonal  prisms  with  replaced  basal 
edges ;  pyi-amidal  angle,  127°  36',  b^al,  124°,  Commonly  in  irre- 
gular flattened  grains, 

H.=6— -7.  (t.=19-3 — 31-13.  Lustre  metallic.  Color  tin-white, 
and  light  steel-gi-ay.     Opaqne.     Malleable  with  difficulty. 

Oompotitiim, — Analyses : 

1. — Iridimn  4a'7'J,  oaminm  4a-8S,  iron  0-74,  rhodium  S'lB,  Berzelius,  i^ogg.  xjxii), 
oorrasponding  to  Ir  Os  [^Iridium  49-78,  osmium  60'a2=100].  This  variety  ocovica 
in  flat  scales.    H.^I.     G.=I9'3B6— 19-411.     Color  tin-white.     From  Katharinen- 

2. — Iridivmi  26,  osmimn  15=^100;  corresponding  to  Ir  Os'  [=Jridinm  24'83, 
osmium  76'n=10O].  In  flat  soal«a,  often  six-sided.  This  compound  may  be  a 
mixture. 

8.— It  Os'^(ridiuml9'86,  osmium  80-14=100.  In  six-sided  acalea.  Color  steel- 
gray.    H.=^.     G.=iaX-l]8,  JJuss.    Fi-om  Hiachne-Tagilsk. 

4.— Iridium  72-9,  osmium  24-5,  Fe  6-6=100,  Tlirnit^on.  From  Bi-aziL  Color  steel- 
gray.    G.^19'5. 
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"So.  1  IB  Haidinger'B  Nev^ansMie,  nnd  2  and  8  his  SiasersiUe,  names  derived  from 
tlie  names  of  localities. 

At  a  hiffji  temperature  the  SiBserstite  gives  out  oamium,  but  undergoea  no  further 
ohango.  The  Ns^ijansldte  is  not  decomposed  and  does  not  give  an  osmiran  odor. 
With  nitre,  tlie  chai'act«riBtic  odor  of  osmiQiu  is  boob  perceived,  ^nd  e.  muse  obtained 
solnble  ia  water,  from  which  a  green  precipitate  is  thrown  down  by  nitric  aeid. 

It  oocura  with  platinum  in  the  province  of  Choco  in  South  America,  and  in  the 
Ural  monntaina.  It  was  first  diatinguislied  by  Dr.  Wollaaton,  who  discovered  that 
the  specimens  were  an  tdlojr  of  iridium  and  osmium.  It  is  rather  abundant  with 
the  iJlvivial  gold  of  California,  occurring  in  small  bright  lead-colored  scales,  some- 
times eis-sided.  Also  fonnd  in  the  gold-washiugB  on  the  rivers  du  Loup  and  des 
Plimtes,  Canada. 

and  Z.     Tellure 

Hexagonal  M :  i?=86°  57',  G.  Eoae ;  0 :  .ff =123°  4',  ffl=l-3302. 
ObseiTed planes,  Ii,—M,I,  0;  R:—R  (over  base)  =113° 52'. 
In  six^ded  priBniB,  witli  basal  edges  replaced.  Cleavage :  lateral 
perfect,  basal  imperfect.     Commonly  massive  and  granular. 

H.=2— 3-5.  G.=6-l— 6-3.  Lustre  metallic.  Color  and  streat 
tin-white.     Brittle. 

Composition. — According  to  Klaproth,  (Beit,  iii,  2),  Tellurinm  02-56,  iro 

"""'  ■       -       -' ---■•' „_.„.:,,..._    ,T, ,_.. jrjj^ 

idily  on  char- 


gold  O-ae.    A  specimen  from  Nagyag  afforded  Pela,  (Po^.lvii,  1842,  447),  Tellurium 
97-216,  and  gold  2-785,  with  a  trace  of  iron  and  sulphnr.     It  " 


Native  tcUm-iran  oocurs  at  the  mine  of  Maria  Loretto,  near  Zalathna,  in  Transyl- 
vania, in  sandstone,  accompanying  quartz,  iron  pyrites,  and  gold.  About  forty 
yeai's  since  it  was  found  in  considerable  abundance,  and  was  melted  to  extract  the 
small  quantity  of  gold  it  contains. 


Hexagonal  R  :  B=S1°  4(K  G  E  '^e  0  :  5=123°  36';  a= 
1-3035.  Observed  planes,  5  —R  0  =>  ind— 2;  2  :  2=69°  28'. 
Cleavage :  basal,  perfect,  2,  — 2,  less  so.  Also  in  reticulated  and  ar- 
borescent shapes ;  foliated  and  grannlar. 

H.=2 — 2-5.  G.=9*727.  Lustre  metallic.  Streak  and  color 
silver-white,  with  a  reddish  hue ;  subject  to  tarnish.  Opaque. 
Fracture  not  observable.  Sectile.  Brittle  when  cold,  but  when 
heated  somewhat  malleable. 

Cotapo^tion. — Pure  Bismuth,  excepting  occasionally  a  slight  adraixture  of  arsenic. 
Fuses  readUy;  fbsing  temperature  476°  P.  RB.  evaporates,  and  leaves  a  yellow 
eoating  on  the  charcoal.  Dissolves  in  nitric  acid ;  subsequent  dilution  causes  a 
white  precipitate.     Crystallizes  readily  from  fusion. 

Bismuth  ooours  in  veins  in  gneiss  and  clay  slate  accompanying  various  ores  of 
silvev,  cobalt,  lead,  and  zinc.  It  is  moat  abimdant  at  the  wlver  and  cobalt  mines  of 
Saxony  and  Bohemia,  Sehneebei^,  Altenberg,  Joaohimstahl,  Johanngeorgenstadt, 
&o.  It  hM  also  been  found  at  Modum  in  Norway,  and  Fahlun  in  Sweden.  At 
Schneebei^  it  forms  aborescent  delineations  in  brown  jasper.  At  Huel  Spamon, 
near  Redruth,  and  elsewhere  in  Cornwall,  and  at  Carrack  Fall  in  Cumberland,  it  is 
.  associated  with  ores  of  cobalt ;  formerlj;  from  near  Alva  in  Stirlingshire, 

At  Lane's  mine  in  Monroe,  Conn.,  it  is  associated  in  smaE  quantities  ■with 
-wolfram,  tungstate  of  lime,  galena,  blende,  Ac.,  in  quartz;  also  at  Brewer's  mine, 
'  Chesterfield  district,  South  Carolina. 
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AHTIMONT. 


TETEADYMITE.     ToUnrio  Bisimith.    TellnrwiEinntli.    Bornite. 

Ehombohedral.  0  :  Ii=llS°  38',  ^:_S-81°  2';  a=l-5865. 
—2  :  —2=66°  40',  O  :  —2=105°  16'.  Crystals  often  tabular. 
Cleavage  :  basal,  very  perfect.    Also  massive,  foliated  or  granulai-. 

H.^1'5— 2,  G.=^-2 — 8'44.  Lustre  metallic  splendent  Color 
p^e  steel-gray.    Not  very  sectile.    LamuiEe  elastic.    Soils  paper, 

OcmpoUtion, — Bi  and  Te  in.  difierent  pEoportiooa  aeoording  to  G.  Eoee,  the  two 
being  iBomorphous,  and  the  othec  ingredients  aiieseential.    Hausmann  aiietains  the 

Analyses:  X,  Wehrle,  (Sohw.  J.  lii,  tB2) ;  2,  Berzelius,  (K.  T.  Ac  H.  1828,  188)j 

8,  Wehiie,  {Baiimg.  Zeit.  ix,  144 ;  4^5,  0.  Flehar,  Jr.,  (Am.  J.  Soi.  [2],  yii,  282) ;  e, 
C.  T.  Jackson,  {This.  Min.  8d  edit.,,  p.  112) ;  1,  F.  A,  Genth,  (Am.  Jour,  8ci,  [3],  xvi, 
81);  8-9,'Dansom-,  (Anji.  Cb.  PhjB.ts],  siii,  872). 

1,  Sohnbkau,  Te  34-6    S4-8  Setrace  Bi  a0-00=994,  "Warhle. 

2.  "  S6-06     4'32     58'80,  gangne  0-T6=9fl'43,  Berzelius. 

61'IB,  Ag  2-07=9B-28,  Werhle. 

6-81        Sl'65,  Fe  1-25,  Si  3-S6=;99'34,  Fisher. 

e.          "  31-96    7-23  54-81=100.  Fisher. 

6.  Whitehall,  Va.,  8506  3-66     S8-80,Au,i'e,gi  S-10=100'20,Jsolition. 

7.  Davidson  Co.,  N.  a  38-84  5-27  trace  61-35=100-46,  Genth;  G='!-a37. 
S.  Braal  Somite,  15-93  315  1'48  79-16=99-71,  Damour. 

9.  "'  15-68  4-53  78-40=98-66,  Damovir. 

Dr.  F.  A.  Genth  finds  no  snlphnr  andlittle  selenium  in  the  Fluvanna  Co.  mineral, 

RB.  fnses  inatantly,  tinging  the  flame  blue,  and  oosaring  the  oharMial  Mith  a 
whitish  or  yellow  color,  red  at  the  margin  in  the  eelonifecona  variety.  In  an  open, 
tabe  gives  off  white  fumes;  also  a  reddish  anblimate,  and  the  odor  of  selenium  from 
the  'Virginian  ore. 

Ocoura  at  Schubbau  near  Sehemnitz ;  atEetzbanja;  at  Tellemarkin  Norway;  at 
Baatnaes,  Sweden  ;  at  Deutsch-Pilaen  in  Hungary.  San  Josfi  in  Brazil  (Damour's 
anaTyeis).  In  the  United  States,  at 'the^Wbitehall  gold  mines,  Spotsylvania  Co., 
at  Winroemine,  Stafford  Co.,  and  Teilarinm  mine,  FInvanna  Co.,  Virginia,  associated 
with  native  gold ;  in  Davidson  Co.,  North  Carolina,  about  five  miles  west  of  Wash- 
ington mine,  in  foliated  scales  and  lamellar  masses  along  with  gold,  copper  pyrites, 
magnetite,  epidote,  limonita,  etc ;  it  waa  partly  altwed  to  a  combination  of  tel- 
lurons  acid  and  oxyd  of  bismuth,  with  but  Tittle  of  cai-bonate  of  bismuth  (Genth, 
loo  oit.) 

ANTIMONT.     Gadigen  Antimon.    Spiesglas,"  Fi    Antimoine  Hatif.  Zf. 

Ehombohedral.  S  :  R^ST^  35',  Rose,  O  :^=123°  32';  a= 
1-3068.  Observed  planes,  S,  0,  i,— 3,  *2  ;  0  :  i  (cleavage  plane) 
=142°  58',  ^:i=117°7',  2:  2=89°  26',  i:i=14i°24',  0:^= 
159°  26',  C?:2=108°20'.  Cleavage:  basal, higbly perfect; — ^dis- 
tinct.  Generally  massive, lamellar;  sometimes bolryoidal  or  reni- 
form  witb  a  granular  texture. 

H;.=:3— 3-5.  G.=6 -646— 6-72,  6-65—6-62,  cirstals,  Kengott 
Lustre  metallic.  Color  and  streak  tin-white,  Eatner  brittle;  not 
ductile. 

Composition- — Antimony,  containing  sometimea  silver,  iron,  or  arsenie.  Analyeis 
by  Klaproti,  (Beit,  iii,  169);  from  Andreasberg,  Antimony  98,  silver  1,  iron  0-36 
=99-26. 

B,B.  soon  melts  to  a  globule,  whioh  continues  to  bum  though  the  heat  be  re- 
moved ;  a  contiiination  of  the  heat  causes  it  to  evaporate  in  white  fumes,  which 
are  deposited  around  the  globule.  Under  the  microscope,  yello wish- white  octahe- 
drons are  seen  to  be  first  formed,  and  subsequently,  pnamatic  crystals  of  oxjd  of 
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JvmsERALOGr. 

(intimony,  with  which  at  last  the  wliole  glohule  is  covepsd.  CryBtolHzes  readily 
from  fiiBion, 

Ocoufs  in  lamellar  concretiona  ia  limeetone  at  Sahlberg,  near  Sahl  in  Sweden  ; 
at  Andi'aasberg  intheHartz;  in  argentiferous  veins  in  gneiss  at  Allemontin  Dauph- 
inj;  at  Przibi'am  in  Bohemia ;  in  Moxieo,  and  other  plaoee. 

Ai/TEiiED  FoBiL — Osydizea  on  exposure  and  forms  Valentinite,  (Sb), 

ARSENIC.     Gtediegea  Aiisenit,  W.   Arsenioum.     Appsmcov,  AfasuKov. 

Ehombohedral.  B  :  B=S5°  41',  0  :  5=122°  9',  0=1-3779. 
Observed  forms  5, — ^,  0; — |-:  — J^=113°  21'.  Cleavage:  basal, 
imperfect.  Often  granular  massive ;  sometimes  reticulated,  reni- 
form,  and  etalactitie.     Structure  rarely  columnar. 

H.=3"5.  G.=5'93.  Lustre  nearly  metallic.  Color  and  streak 
tin-white,  tarnishing  soon  to  dark-gray.  Fracture  uneven  and 
fine  granular. 

Composition. — ArBenio,  oftSn  with  some  antimony  and  traces  of  iron,  silver,  gold, 
or  hismnth* 

B.B.  voiatiliaes  in  white  fumes,  having  the  odor  of  garlic;  if  heated  nearly  to 
redness  it  burns  witir  a,  pale  bluish  flame,  givipg  out  alliaoeovis  fumes. 

Naljve  arseaio  commonly  ooGurs  in  veins  in  eryetitlline  rocks  and  the  older  schists, 
and  is  often  aooompanied  by  ores  of  antimony,  red  sOver  ore,  realgar,  blende,  and 
other  metallic  minerals. 

The  silver  minea  of  Preiberg,  Annaberg,  Martenberg,  and  Schneeberg,  afford  this 
metal  in  considerable  qnaotitiea;  also  Joachimstahl  lu  Bohemia,  Andceasberg  in 
the  Hartz,  Kapnik  in  Traneylvania,  Orawitaa  in  the  Bannat,  Kongsberg  in  Norway, 
ZimeoA  in  Siberia,  in  large  masses,  and  St.  Maria  aux  Mines  in  Alsaee.  In  the 
"United  States  it  has  been  observed  by  Jackson  at  Haverhill,  N.  H.,  on  the  estate  of 
Mr.  Francis  Kimball,  in  thin  layers  in  dark-blue  mica  slate,  stained  by  plumbago, 
and  containing  also  white  and  magnetic  pyrites ;  also  at  Jackson,  N.  H. 

The  name  Arsenic  is  derived  from  the  Greek  oppsywroi  or  apseymoB,  mascvlme,  a 
term  applied  to  orpimont  or  aulphnret  of  arseniOj  on  acconnt  of  its  potent  proper- 
ties. Breithaupt's  aj-sensfiareB  from  Marienberg,  is  arsenic  impure  with  3  per  cent, 
of  Bismuth.     G.=5-86— 6-89.     H.=2. 

Alterbd  Fobsb. — Osydizes  on  esposure,  producing  a  blafik  crust,  which  is  a  mix- 
ture of  arsenic  and  arsenolite  (Ss),  and  also  pnre  arsenolite. 

AKSEHIOAL  ANTIMOKY.     Arsanikantimou.     Antiraon-arsen,  iViram. 

Uliombohedral.  In  reniform  masses  and  amorphous;  structiu'e 
curved  lamellar ;  also  fine  granulai'. 

H.=3-5.  G.=6-13,  Thomson;  6-303,  Eammelsberg.  Lustre 
metallic,  occasionally  splendent ;  sometimes  dull.  Color  tin-white, 
or  reddish-gray ;  often  tarnished  brownish-black. 

(7ompo*item,— SbAs'^^-senic  63-62,  antimony  86-38.  Analysis  by  Eammelsberg 
of  the  Allemont  ore  {1st  Supp.  IS):  Ai'sanic  62-16,  antimony  37-86=100. 

B.B.  emits  fiunas  of  arsenic  and  autimony,  and  fuses  to  a  metallie  globule,  which 
takes  fire  and  burns  avray,  leaving  osyd  of  antimony  on  the  charcoal 

It  occurs  sparingly  at  Allemont ;  also  at  Przibram  in  Bohemia,  where  it  was  ob- 
served by  Zippe  in  metallic  veins,  associated  with  blende,  antimony,  spathic  iron, 
&o. ;  at  Sehladming  in  Styria,  and  Andreasberg  in  the  Hartz. 

NATIVE  SlFLPnUIL     Naturliclicr  Schwefcl.    Soufre,  K 

Trimetric.  /:  J^lOl^  46',  0 :  B=113°  &;  a:h:  c=2-3M  :  1: 
1-23. 
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J=134">  4,1'.  0  :  18=116°  53'. 
i=123°  30'.  0  :  li=llY°  41'.- 
1=108°  19'.  O  :  »=12S°  12'. 


1  ;  1  (mac.)  =108°  25'. 
1  : 1  (bpaoIi.)=  85°  07'. 
1 : 1  (baa.)  =143°  23'. 
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Fracture    conelioidal, 


:7,andl, 
imperfect.  Twins, 
composition-face,  T, 
sometimeB  produc- 
ing cruciform  crys- 
tals. Also  massive, 
sometimes  consisting 
of  concentric  coats. 
,  H.=l-5— 3-5.  G. 
— 2-073,  of  ciystals 
from  Spain.  Lustre 
r^nons.  Streak  sul- 
phur-yellow, some- 
times reddish  or 
greenish, 
more  or  leas  perfect.     Sectile. 

Oompoaition. — Pure  sulphur,  but  often  contaminated  with  clay  or  bitumon ;  'bv.ras 

with  a  bluish  flame  at  a  low  temperature,  with  the  strong  oiav  of  svilpliuTOns  nciS ; 

beoomas  reainously  eleotrifled  by  friction ;  is  insoluble  in  irater,  and  not  acted  on 

by  the  aeids.  ' 

Sulphur  ia  di 

S2',  nnd  inclination  01  

temperature,  (IS5  C,  according  to  rrantenheim). 

The  great  rejioaitoriea  of  sulphur  are  either  beds  of  gypamo  and  the 
rooks,  or  the  reriooa  of  aotiya  and  extinct  volcanoes.  EitheTBlley  ofHoto  and 
MazaaPO  in  Sicily,  at  Conil  near  Cadiz  in  Spain,  Bex  in  Switzerland,  and  Craeow  in 
Poland,  it  occurs  in  the  former  situation.  Sicily,  and  the  neighboring  yolcanio 
islCB,  the  Solfatai-a  near  Naples,  the  Tolconoea  of  the  Pacific  ooeon,  ifeo.,  are  localities 
otthe  latter  kind.  The  eryetals  from  Sicily  are  someiamas  two  or  three  inohes  in 
diameter.  It  ia  also  deposited  from  hot  springs  in  Iceland ;  and  in  Savoy,  Swit- 
zerland, Hanoyer,  and  other  countries,  it  '"  "»<■ —■H'  !"  no^^;"  i  '  "'  -  '- 
naar  Cracow  iind  in  Upper  Egypt  there  e 
found  near  Siena  in  Tuscany. 

Sulphiir  is  found  near  the  sulphur  spi-inga  of  New  York,  Virginia,  &c.,  and  also 
in  coal  deptisita  and  elsewhere,  whera  sulphuret  of  iron  ia  undergoing  decompo- 
sition ;  also  in  mieroacopie  oryetals  at  some  of  the  gold  mines  of  Vii^inia  and  North 
Carolina ;  and  aa  a  powder  in  the  Western  lead  regions  in  fissures  in  the  limestone. 
It  occurs  in  small  maiseef|  in  limestone  on  the  Potomac,  twenty-five  milea  above 
"Washington. 

The  snlphur  mines  of  Sicily,  the  crater  of  Vuleano,  and  the  Solfatara  near  Naples, 
afford  immense  quantitiM  of  sulphur  for  commerce.  It  is  also  largely  obtained  in 
roasting  the  sulphurets  of  iron  and  copper. 

This  species  is  honiteomorphous  with  Baryta  and  Marcasite  if  p  be  talien  as  the 
unit  macrodome.    The  above  figure  is  by  Scaochi  of  Naples. 

NATIVE  SELENIUM. 

IMonoclinic,  according  to  Mitacherlitch.  In  Jncnistations  of  a 
Bubmetallic  lustre,  and  grayish  or  brownish  black  color ;  trans- 
lucent and  red  in  thin  splinters.  Powder  deep  red.  H.=^2-0. 
G.=4-3-^-32.     Brittle. 

Observed  by  Del  Eio,  at  Culebras  in  Mexico. 
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SELEKSULPHUK. 
Eesembling  sulphur,  "but  of  an  orange  or  "brownish  color. 


m  ViiIoaQO,  Que  of  the  Lipar 


CARBON  GROUP. 
DIAMOHD.     Adamant.     Demant,  W.     Diamaai,  Z.  and  ff.     -AW/iof. 

Monometric,  Obseired  planes,  1,  2, 1,  0,  3|,  -if,  e'| ;  often  te- . 
trahedral  in  planes  1,  2,  and  3f.  The  annexed  figures,  (266,  267, 
planes  31);  also  f.  11, 14, 15, 19,  49,  51,  ^,  similar  to .  f.  33  ;  65, 
66, 185.  The  faces  often  convex.  Cleavage :  octahedral,  highly 
perfect.  Twins,  f.  200,  plane  of  composition  octahedral ;  also  f. 
185,ofthesamelcind,butthecrj8tal  shortened  in  the  direction  of  an 
octahedral  axis ;  also  f,  267 A,  same  repeated.  Karely  massive. 
266  267  267  A 


H.=10.  G.=3-5295,  Thompson  ;  3-65,  Peloune.  Lustre  brill- 
iant adaniantine.  Color,  white  or  colorless :  occasionally  tinged 
yellow,  red,  orange,  green,  brown,  or  blade.  Transparent;  traiis- 
lucsnt  when  dark  colored.     Fracture  conchoidal. 

Oomposition. — The  diaraond  is  pure  oarboQ  crystallized.  It  tmrns,  and  ta  wholly 
consumed  at  a  temparatnre  of  14  Wedgawood,  produoing  carbonic  acid  gas.  It  na 
not  acted  on  by  acids  or  alkaliea.  Eidiibits  vitraone  aleotrioity  when  mbbed. 

Index  of  refraction  S'iSS.  The  refraction  otlight  by  the  diawood  is  often  irreg- 
nlar,  probably  arising  from  the  oanse  which  has  produced  the  convex  forma.  In 
some  plates  from  cryetnla,  DeBcloiseaux  has  obsei-ved  a  fixed  star  of  six  symmetrical 
rays,  and  in  others,  allied  in  character,  the  rays  ■were  replaced  by  three  large 
emptioal  areas.  Daacioaaanx  showa  that  the  rays  are  aymmatrioal  ■with  reference 
to  the  feces  of  the  octahedron,  and  supposes  them  to  be  due  to  foreign  matter. 

The  diamond  appears  generally  to  oconr  in  regions  that  afford  a  laminated 
grannlar  quarla  rook,  oalled  Uacohaaile,  ■which  pertains  to  the  taleose  series,  and 
owes  its  lamination  to  a  little  talc  or  miea.  This  rook  is  found  at  the  mines  of 
Brazil  and  the  Urals;  and  also  in  Georgia  and  North  Carolina,  whereafaw  diamonds 
liara  bean  found.  It  has  aleo  bean  detected  in  a  species  of  conglomerate,  composed 
of  rounded  siliceous  pebbles,  quartz,  chalcedony,  &b.  ,  cemented  by  a  kind  of  ferru- 
ginous clay.  Diamonds  are  usually,  howeTcr,  irashed  out  from  the  soil.  According 
to  M.  Denis  (Ann.  dea  M.  [3],  xix,  602)  the  diamond  in  Minas  Geraes,  Brazil,  is  found 
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in  two  different  deposits  ]  one  called  gurgnlho,  ooneisting  of  broken  quartz,  and- 
coTered  by  athiabed  of  sand  or  earth  ;  the  other,  caacalho,  of  rolled  qaai^tz  pel>lj'n-H,. 
imitad  by  a  terruginoua  clay,  resting  nsually  on  talcoae  clays,  the  whole,  the  debria 
from  taloose  rooks.  The  first  deposit  affords  the  finest  diamonds,  and  both  contain 
also  gold,  platinum,  magnetic  iron,  rntile,  &a.  The  most  celebrated  mines  are  on 
the  riTers  Jequitinhonha  and  Pardo,  north  of  Rio  Janeiro,  where  the  sands  {the- 
waters  being  turned  off)  are  washed  by  slayea.  It  has  lately  been  found  in  Bahia,. 
on  the  river  Oaohoeii-a,  at  the  mines  of  Surua  and  Sineora ;  and  Damour  has  recog- 
nized in  liie  sand  of  the  locality,  qTlartz,  feldspiu:,  rutile,  brookite,  anatase,  zircon 
orystala,  diaspore,  msgnetio  iron,  gold  in  grams,  anhydrons  phosphate  of  alumina 
and  lime,  a  silicate  of  yttvia,  and  a  hydro-phosphate  of  yttria.  At  Bagagem,  Minas 
Geraes,  an  enormous  diamond  of  247i  carats  has  recently  been  found. 

The  Ural  diamonds  oeonr  in  the  detritus  along  the  Adolfekoi  rimlet,  where 
worked  for  gold,  and  also  at  other  places. 

In  India,  the  diamond  is  met  with  at  Parteal,  between  Hyderabad  and  Masuli- 
patam,  where  the  famous  Kohinoor  was  found;  but  there  are  now  only  two 
places  of  exploration,  and  these  are  let  to  some  of  the  natives  for  less  Uian  26. 
franos  a  year  ;  and  if  the  hands  find  a  stone  worth  four  or  five  rupees  ($2  to  $2^), 
a  month,  they  consider  themselves  fortunate.  To  such  a  state  are  the  famous  minea 
of  Glolconda  now  reduced.  Found  also  near  Panna  in  Bnndelcnnd,  where  some  of 
the  most  magnifioent  specimens  have  been  found ;  also  on  the  Mahanuddy  oeas 
Ellore.  'nie  locality  on  Borneo  is  at  Pontiana,  on  the  west  side  of  the  Batoos 
mountain.  The  river  Gunil,  in  the  proyince  of  Constantine  in  Africa,  is  reported  to 
have  afforded  some  diamonds.  In  uia  United  States,  a  few  cirstals  have  been  met 
with  in  Rntherford  Co.,  N.  C  and  Hall  Co.,  Qa  (Am.  J.  S.  [3],  ii,  253,  and  ct)  ;  in 
Auatratia,  on  the  banks  of  the  Taron. 

The  diamond  has  been  found  massive  in  Brazil,  in  small  'blaet  pebbles,  having 
the  speeiHo  gravity  8-012 — 8 'lie.  They  proved  on  trial  to  be  pure  carbon  excepting 
a-OT  to  O'2'I  per  oant  This  compact  diamond  is  sold  in  the  region  at  76  centa  the 
carat  of  three  and  one-sirfh  ^ains  troy. 

The  largest  diamond  of  which  we  have  any  knowledge  is  mentioned  by  Tavernier, 
as  in  poasession  of  the  Great  Mogul.  It  weighed  originally  900  carats,  or  2769"3 
graina,  but  was  reduced  by  cutting  to  861  gi'ains.  It  has  the  form  and  size  of  half 
a  hen's  egg.  It  was  found  in  ISRO  in  the  mine  of  Colons.  The  Pitt  or  Regent 
diamond  weighs  but  186'2G  carats,  or  419^  grains;  but  is  of  unblemished  trans- 
lareney  and  color.  It  is  cnt  in  the  form  of  a  brilliant,  and  is  estimated  at  £126,000. 
Jbe  Kohinoor  measured  on  its  arrival  in  England  about  IS  inches  in  its  greater 
diameter,  over  £  of  an  inch  in  thickness,  and  weighed  IS^^V  carats.  It  has  since 
beanrecut  and  reduced  to  a  diameter  of  1^  by  1|  nearly ;  and  thus  diminiahed  over 
one  third  in  its  weight.  It  is  supposed  by  Mr.  Tennant  to  have  been  originally  a 
dodecahedron,  and  he  su^ests  ttiat  the  great  Enasiaii  diamond  and  another  large 
slab  weighing  180  caraU  were  actuidly  cut  from  the  original  dodecahedron. 
Tavernier  gives  the  original  wewbt  at  Iffli  carats.  The  Baj3i  of  Mattan  has  in 
his  possession  a  diamond  from  Borneo,  weighing  887  carats.  The  mines  of  Brazil 
ware  not  known  to  afford  diamonds,  tJU  tlie  commencement  of  the  ISth  century. 
Manre  mentions  one  crystal  from  these  mines  of  120  carats,  but  they  rarely  exceed 

Colorless  diamonds  are  most  highly  esteemed.  When  cut  and  polished,  a  dia- 
mond of  the  purest  water  in  Englirad,  weighing  one  carat^  is  valued  at  £8  ;  and  the 
value  of  others  is  calculated  by  multiplying  the  square  of  the  weight  in  carats  by 
S.  except  for  those  exceeding  20  carats,  the  value  of  which  increases  at  a  much  more 
rapid  rate.  This  rule  is  scarcely  regarded  in  market,  as  the  standard  of  purity  and 
taste  for  different  countries  differs,  and  the  slightest  tinge  of  color  affects  greatly 
the  eommeroial  value. 

The  method  of  polishing  diamonds  was  discovered  in  1466,  by  Louis  Berqnon,  a 
citizen  of  Bruges,  previous  to  which  time,  the  diamond  was  known  only  in  ite  un- 

The  diamond  ia  valuable  for  the  purposes  of  engraving  and  cutting  glass,  and 
the  curvature  of  the  oi^stalline  faces  much  improves  it  for  this  purpose,  it  is  also 
used  in  powder  for  polishing  and  cutting,  other  gams,  and  in  splinterB  for  drilling. 
Xt  has  been  used  for  lenfes  mr  microscopes,  on  account  of  its  slight  chromatic  aber- 
ration, and  the  large  fie^  it  consequently  affords ;  but  the  crystals  often  have  an 
4: 
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irr^ularity  of  internal  structure,  even  whan.  eJear,  whieli  unfits  them  for  this 
p(ippo3o. 

The  dinmond  ia  snppoBod  to  be  of  vegetahle  origin.  It  has  probably  prooeeded 
from  tha  slow  deeomposition  of  some  vegetable  material  or  bitominoue  matter. 
Blaek  apaoke,  like  charooal,  have  been  observed  in  some  crystals;  but  this  proves 
nothing  neoeaaarily  reapeeting  their  origin,  ainoe  this  is  the  form,  whii'h  oarbon  un- 
cryataluzed  asaumes,  whatever  its  source. 

MINERAL  COAL.  SUwninoui — Bituminoos  Coal.  Common  CoaL  Biuwn  Coal 
Black  Coal.  Cherry  Coal,  Splint  OoaL  CannelCoaL  Jet  Lignite  Brannkohla 
Peehkohie.  BliLtterkohle.  Bitnminosea  Holz.  Houille.  Jayef — X'm  iitwnm 
o»s— Anthracite,  S.  Glance  Coal.  Mineral  Carbon.  Blind  Coal  Colum 
nar  CoaL  Kilkenny  Coat.  Stangenkohle.  Glanzkohle,  W.  Anthiazit  Maui 
Kohlenblenda,  L. 

B..=:^l — 2-5.  G.=l-3 — 1'75.  Lusti'e  more  or  le^resinntis,  Rome 
timea  submctallic.  Streak  and  color  black  or  brown  often  gray 
iah  when  impure,  sometinieiS  iridescent.  Opaqne.  riacture  run 
choidal — uneven.     Brittle,  or  seetiie,     No  distinct  crj  stalb/ation 

Composition, — Carbon,  with  nsnally  a  few  per  cent,  of  silica  and  alumina  and 
sometimes  oxyd  of  iron  ;  often  contains  a  large  propoi-tion  of  bitumen  Potash  and 
Bodahave  also  been  detected. 

The  bituminous  varieties  bum  with  a  bright  yellow  flame  and  bitmninous  odor 
while  those  destitute  of  bitumen  afford  only  a  pale  blue  flamo  ainmg  fitm  the  de 
■  ■        "  ■■  ■        '  ■■lefoi-n 


n  of  the  water  present,  and  the  fonnation  of  the  gas  onrbonn,  o'^yd 

The  bituminous  and  non-bituminous  varieties  are  usually  arranged  as  diBtiuet 
mineral  species,  although  more  properly  but  one. 

Varieties.     1.    WU/Hul  bittmtert. 

AntArai:Ue.~H.=S~2-5.  Q.=l-32 — 1-7,  Pennsylvania;  1-81,  Ehode  Island; 
I  '26 — 1  -36,  South  Wales.  Lustre  bright,  often  anbrnetallie,  iron-blaok,  and  frequent- 
ly iridesoent  Opaque.  Tracture  oonehoidal.  Dsflally  contains  80  to  90  per  cent, 
of  carbon,  4  to  7  of  water,  with  some  earthy  impwitiea. 

The  BJithracites  of  Penaaylvania  contain  80  to  93  per  cent  of  carbon  ;  those  of 
Soath  Wales,  88  to  86 ;  of  Franca,  80  to  83 ;  of  Saxony,  81  ;  of  Eassia,  sometimes 

Anthraeitas  differ  much  in  hardness  and  readiness  of  combustion.  The  softer  are 
called  fi'ee-burning  coala,  and  contain  a  trace  of  bitumen. 

Foitil  Coak. — More  compact  than  artificial  coak,  and  aoma  varietias  contain  con- 
aiderable  bitumen.  From  the  Edgehill  mines  neai  Richmond',  Va.,  according  to 
Genth,  who  attributes  its  origin  to  the  action  of  a  trap  eruption  on  bituminous 

n.  Bjiaminoiis  Oonl. — Tha  proportion  of  bitmnen  is  indefinite,  varying  from  10 
to  60  per  cent.,  and  the  coal  issaid  to  be  J)ry  or  Jfo(,  according  to  the  amount  of 
bitumen.  The  coal  is  softer  than  anthi-aoite,  less  highly  lustions,  of  a  more  purely 
blaek  or  brownish-blaot  color,  and  the  specific  gravity  varies  between  1-14  and  16  ; 
1-36— J-31,  Pennsylvania;  Vil,  Hewoastie,  England;  1-199,  Lancashire  caujiel ; 
I  -27—1  -32,  Scotland ;  1  ■2—1  -SB,  France;  1  -37—1  "3,  Belgium ;  Albert  coal,  HiilEboro, 
1'129;  Jet  coal,  Grayson.  Co.,  Ky.,  1-160;  ib.  Brecienridge  Co.,  Ky.,  114 — llfl. 

Of  bituminous  coal,  there  are  several  varieties. 

Pitek  or  caking  coal,  whan  heated,  breaks  into  small  pieoea,  -which,  on  riviaiug  the 
heat,  unite  in  a  solid  maaa.  Its  color  ia  velvet  black,  or  grayish-black.  Specific 
gravity,  1-269.  It  bums  readily,  with  a  yeUow  flame,  but  requires  frequent  stir- 
ring to  prevent  its  caking,  by  which  the  ingreaa  of  air  for  combustion  is  prevented. 

Oh»rry  coal  resembles  caking  coal,  but  does  not  soften  and  cake,  when  heated. 
It  is  very  frongible,  and  hence,  in  mining  it,  there  is  considerable  waste.  Near 
Birminghnm,  the  lose  in  mining,  including  the  pillars,  amounts  to  two-thirds  of  the 
whole.    It  burns  more  rapidly  than   caking  coal,  with  a  clear  yellow  flame. 

Bpliitt  coal  is  a  dry  coal,  harder  than  the  cherry  coal ;  it  is  a  coarse  kind  of  can- 
nel  coal. 

There  are  other  varieties  which  are  still  less  bJtuniino\iE ;  tlie  Jlint  coal  of  En- 
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glimd  is  of  this  kind,  and  approaolies  ai 

Staffbrdahira  is  of  s,  eimiliti'  Daturo ;  and  the 
Moor  is  almost  without  bitumen. 

Oannd  coal  \m  a  dark  gvayish-blafik  or  brownish-lilaofc  color,  a  fine  compact  tex- 
tui-e,  a  large  oonolioidal  fraotura,  and  receives  ft  good  polish.  It  burns  readily, 
withoat  melting,  with  a  clear  yellow  flame,  and  it  has  been  nsed  aa  a  subetitnte  for 
candles,  whence  its  najne.  It  ftbonnde  at  Leemahago,  about  twentj  milea  from  Glas- 
gow, also  in  different  parts  of  Ayrshire,  where  it  ie  made  into  inkstands,  snuff-boses, 
and  other  similar  artieles. 

The  Albert  coal  of  Nova  Scotift  haa  the  appearance  of  aaphaltum,  and  is  partially 
soluble,  (about  30  per  cent.),  but  it  has  not  the  fusibility  of  asphaltum.  It  is  the 
metaitamhalt  of  WetheriH  Tha  Jet  Coal  of  Breokenridga  and  Grayson  Cos.,  Ken- 
tacky,  is  like  jet  in  compactness  and  beauty,  and  is  worked  with  tools  like  Caanal 
Goal,     Both  this  Yariaty  and  the  Albert  Coal  are  strongly  eleairioal  when  rubbed. 

/efreBembles  cannalooal,  but  is  blacker,  andhasamore  brilliant  lustre.  It  occurs 
in  detaohad  pieces  in  clay,  on  tha  coast  near  Whitby  in  Yorkshire,  and  at  Ballard 
Point,  and  elsewhere.  It  is  the  Gagnteg  at  Dioscondes  and  Pliny,  a  name  derived 
irom  the  river  Gagas  in  Syria,  near  the  mouth  of  which  it  was  found. 

Browa.  coal  is  move  recent  in  origin  than  the  carboniferous  era  of  geologists.  It 
sometimes  closely  resembles  common  bituminous  coaL  Other  varieties  have  a 
brownish-black  color,  bright  coal-like  lustre,  with  aomethingof  the  texture  of  wood 
Temaimsg ;  and  often  tha  form  and  fibre  of  the  original  tree  is  letoined :  this  is 
called  Lignite.  Lignite  bnrns  with  an  empyrauraatio  odor.  Brown  coal  occurs  in 
bads,  usually  of  small  extent,  and  is  seldom  as  pure  from  pyrites  as  the  more  ancient 
bituminous  aoal     There  are,  however,  some  workable  manes. 

Professor  W.  B.  Johnaon  obtained  the  following  resultain  his  analyses  of  coals: 

To].  cDTubnB-  Ash  and 

MoiBlurc  table  matter.  PIsed  carbon.  Ednkera. 

1.  Pennsylvania  anthracites,  l'S4 

2.  Maryland  free-burning  bituminous  conl,       I  -2; 

3.  Pennsylvania  free-bnrning  bituminous  coal,  0'8i 

4.  Virginia  bituminous,  1-64 

5.  Cannelton,  Indiana,  bituminous,  2'3C 
The  following  are  other  fljinlysis:  6 — 13,  by  B.  Silliwan,  Jr. ;  14,  IVnzer,  (Am.  J. 

Sei.  [2],  xi,  801). 

Grayson  Co.,  Jet  Can nel,  61-96  30*07  1-98=100'08 

Breokenridge  Co.,  Jet  Cannel,  e4'30  2716  848=  99'BS 

Grayson  Cannel,G.=l-371,  63-08  14-3S  23-62=10000 

"       bitum.,  41 -Oa  5494  4-ll=100-i: 

Albert  Coal,  61-74  36-04  2-22^100-00 

Boghead  Oannel,  (Scotch,)  68-86  30-88  3-77=100-00  - 

Httsbni^h  bitum.,  32-96  64-73  3-31=90-98 

Cowlitz,  Oregon,  (Brown  coal),  49-6  42-9  2-7,  water  4 ■9=100 

In  tha  Albert  coal,  Prof  Booth  found  59-76  per  cent,  of  volatile  matter,  and  Dr. 
Jackson  588  to  61-67  per  aent.  Dr.  Wetherill  obtained,  (Trans.  Amer.  Phil.  Soc.  x, 
368),  Carbon  82-670,  H  9-141,  0,  N,  8-189=100;  and  ha  states  that  4  parts  were 
soluble  in  ether  and  30  in  tmpentine. 

For  the  geol<^ioal  evidence  distinguishing  coal  of  the  true  carboniferous  era, 
reference  may  be  made  to  gaoli^cal  treatises. 

The  beds  of  coal  occur  interstratified  with  clay  slate,  and  sandstone,  or  gi-it  rook, 
forming  distinct  layers,  varying  from  a  fraction  of  an  inch  to  SO  feet  or  more  in 
tluekness.  luthe  United  States,  the  anthracites  occur  east  of  the  Alleghany  rouge, 
in  rocks  that  have  undergone  great  contortions  and  fracturings,  while  the  bitumin- 
ous are  found  farther  west  in  roeks  that  have  been  less  disturbed ;  and  this  fact 
and  other  observations  have  led  some  geolo^sts  to  the  view  that  the  anthracites 
have  lost  their  bitumen  by  the  action'  of  haat. 

Extensive  bads  of  mineral  coal  occur  in  Great  Britwn,  covering  about  one-tenth 
the  whole  area,  or  11,869  square  miles  ;  in  Franco;  in  Spain  ;  in  Belginm,  covering 
onetwenty-second  the  whole  area,  or  618  square  miles;  in  Nethetlands,  Prussia, 
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Bararia,  Anetria,  Northern  Italy,  Silesia,  Spain,  Enssia  on  the  Bonth  near  the  Azof 
It  is  found  in  Asia,  abnndaiitly  m  China,  in  Pereia  in  the  Cabul  territory,  and  in  the 
Khoraaaan  or  Northern  Paraia,  in  Hindostan,  north  of  tha  gait  of  Cntch,  in  the 
province  of  Bengal  {the  Bnrdwan  eoal  field)  and  Upper  AaBam,  in  Borneo,  Ijibnan, 
yumatra,  Bevaral  of  the  Philippines,  Formosa,  Japan,  New  South  Wnlee  and  other 
palts  of  New  Holland,  Hew  Zealand,  Kei^den's  Land;  in  America,  besides  the 
IJnitad  States,  in  Chili,  at  tha  Straits  of  Magellan,  Northwest  America  on  Vaneou- 
ver's  Wand  near  the  harbor  of  Camosaok,  at  Bellingbam  Bay  in  Puget's  Sound,  at 
Melville  Islimdin  the  Arctic  seas,  and  in  the  British  Provinoea  of  NovaScotia,  Hew 
Brunswick  and  Newfoundland 

In  the  United  States  there  are  four  estenaire  coal  areas.  One  of  these  areas,  tha 
Apalachian  coal  field,  commenees  on  the  north,  in  Pennsylvania  and  southeastern 
Ohio,  and  sweeping  south  over  western  Virginia  and  eastern  Kentucky  and  Ten- 
nessee, to  tha  west  of  the  Apalaohiana,  or  partly  involved  in  their  ridgea,  it  con- 
tinues to  Alabama  near  Tuacaloosa,  where  a  bei  of  coal  has  been  opened.  It  hoa 
bean  estimated  to  coyer  65,000  square  miles.  It  embraces  several  isolnted  patches 
in  the  eastern  half  of  Pennaylvanio.  The  whole  surface  in  Pennsylvania  has  been 
eBtimated  at  1S,481  square  miles,  or  one-third  the  whole  area  of  the  State.  A 
second  coal  area  (the  lUinoia)  liea  adjoining  the  MiBsissippi,  and  covers  the  larger 
part  of  lUinoU,  the  western  part  of  Indiana,  and  a  small  northwest  part  of  Ken- 
tucky ;  it  is  but  little  smaller  than  the  preceding,  A  third  oeoopies  a  portion  of 
Missouri  and  Iowa  west  of  the  Misaissipra.  The  second  and  third  are  separated  by 
only  a  narrow  belt  of  silnrian  rock,  and  properly  belong  together  as  one  ;  and  the 
united  area  is  half  larger  than  that  of  the  Apalachian  coal  field.  A  fourth  covers  the 
central  portion  of  Michigan.  Besides  these,  there  is  a  smaller  coal  region  (a  fifth) 
in  Rhode  Island,  which  crops  out  across  the  north  end  of  tha  island  of  Rhode 
Island,  and  appears  to  the  northward  as  far  as  Mansfield,  Massachusetts.  Out  of 
the  borders  of  the  United  States,  on  the  northeast,  commences  a  aijfth  coal  area, 
that  of  Nova  Scotia  and  New  Brunswick,  which  covers,  in  connection  with  that  of 
Newfoundland,  18,000  square  miles,  or  2-9ths  the  whole  area  of  these  Provinces. 

The  mines  of  western  Pennsylvania,  commencing  with  tiiose  of  Uie  Bloasbui^ 
basin,  Tioga  Co.,  those  of  the  States  west,  and  those  of  Cumberland  or  Prostburg, 
Maryland;  Richmond  or  Chestei'field,  Va.,  and  other  mines  south,  are  Hltimintma. 
Thoseof  eastern  Pennsylvania,  eonstituljng  several  detached  areas, — one  the  Sehv^l- 
Jcill  coal  field,  on  the  south,  worked  principally  at  Mauch  Chunk  on  the  Lehigh, 
and  at  Pottsville  on  the  Schuylkill ;  another,  the  FyoiBJnji  coal  field,  worked  at  Car- 
bondale,  in  the  Lackawanna  region,  and  near  Wyoming,  besides  others  intermediate, 
those  of  Rhode  Island  and  Massachuaetts,  and  some  patches  in  Virginia,  are  antkra- 
citei.  Cannel  coal  is  found  near  Greensbarg,  Beaver  Co.,  Pa.  in  Kenawha  Co., 
Va.,  at  Peytona,  etc. ;  also  in  Kentucky,  Ohio,  Dlinoia,  Missouri,  and  Indiana. 

Li  England,  the  principal  coal  fields  are  the  Manchester  of  Lancashire  and  Chesh- 
ire; the  Great  Central  of  South  Torkshire,Nottingham,  and  Derby;  that  of  South 
Wales,  Glamo^anshire,  Ac ;  the  Newcastle  field  of  northern  England.  In  Scot- 
land, a  range  of  beda  extends  across  from  tbePirth  of  Forth  to  the  Firth  of  Clyde; 
whole  area  1S50  square  miles.  In  Ireland,  the  three  are  the  Limerio  fields  about 
the  mouth  of  the  Shannon,  the  Kilkenny  fields  to  the  eastward,  and  those  of  Ulster 
on  the  north.*  Mineral  coal  ooours  in  France,  in  small  basine,  88  in  number,  and 
covering  in  all,  according  to  Taylor,  l-lllth  of  the  whole  surface.  The  most  im-  ' 
portant  are  the  basin  of  the  Loire,  between  the  Loire  and  the  Ehona,  and  that  of 
Valenciennes  on  the  north,  adjoining  Belgium.  In  Belgium,  it  occupies  a  western 
and  eastern  division,  the  western  in  the  provinces  of  Namur  and  Hainault,  and  the 
eastern  extending  over  Liege. 
Coal  beds  more  recent  than  the  true  coal  era  are  sometimes  worked.     That  of 

*  For  fuU  statistics  with  reference  to  coal  and  coal  fields,  reference  may  be  made 
to  the  very  complete  work  on  coal  by  E.  C,  Taylor,  "ISA  pp.  8vo.  FhilaMpMa,  1848. 
Also,  for  resalts  of  investigations  into  the  values  of  different  coals,  to  a  Report  to  tha 
Navy  Department  of  the  United  States  on  American  Coals  applicabla  to  Steam  Navi- 
;  gatjon,  and  to  other  purposes,  600  pp.  8vo.,  Washington,  1844,  and  Am.  Jour.  Sci 
xliK,  SIO ;  also  to  Memoirs  GeoL  Survey  of  Great  Britain  by  De  La  Beche,  vol  ii. 
Also,  on  Coals  for  making  Gas,  by  A.  Fyfe,  Jameaon's  Jour.  1848,  and  Amer.  Jour. 
■a«l,  [2],vii,Tl,  157. 
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Siehraond,  Vii^inia,  is  eopposed  to  be  of  ilie  lias  era;  the  coal  of  Brora,  in  Suther- 
land, and  of  BoToy,  Yortahire,  are  oolitic  in  age.  Tertiafy  eoal  oceui's  on  the  Cow- 
litz, in  Oregon,  (anal.  14). 

BitnnjinouB  Mai,  Carboniferous  in  age,  (See  J.  Hall,  in  Rep.  of  Stansbnvj's 
Exped.  18S2,  401),  oeoana  on  tiie  Rocky  Mountains,  according  to  Lieut.  Abert,  near 
the  Raton  Paae — lat.  SI"  15',  long.  104°  86'^also  aecording  to  Fremont,  and 
probably  of  the  same  age,  near  lat.  41^°,  long.  Ill",  on  Muddy  rivar. 

R.  G.  Taylor,  in  his  extensiTe  work  oocoalgiTes  the  following  table  showing  the 
proportional  areas  of  coal  land  in  Europe  and  America,  p.  xt. 


Bnllre  area 

Area  of 

Proport'ns 

Relati 

Sg.niil6a 

mlST 

IMOof 

BdgUsh. 

arete. 

ooiil  aitua. 

Great  Britain,  Iraland,Scotland  and  Wales, 

130.280 

11,859 

MO 

64 

Spain,  [ABturias  region]. 

m,781 

3,403 

1-63 

18 

208,786 

1,718 

1-118 

Eelginm  conceded  tends, 

11,312 

618 

1-23 

3 

Peons jlyania,  United  States, 

British  Provinces  of  NewBrunswiofe,  Nova 

43,860 

15,4.37 

8+ 

Seotift,  Cape  Breton,  and  Newfoundland, 

81,113 

18,000 

i-H 

S8 

107,937 

Austrian  Prov.  containing  coal  or  lignite, 

150,000 

The  United  States  ot  America, 

2,280,000 

1-17 

666,283 

133,133 

1-4 

724 

184,073 

1000 

GRAPHITE.     Black  Lead.     Plmnbago.     Carburet  of  iron. 

Hexagonal.    In  flat  aix-sided  tables,  {0,  I),  having  tbe  basal 

Elanea  (O)  striated  parallel  to  the  alternate  edges.  Cleavage : 
asal,  perfect.  Commonly  in  imbedded,  foliated,  or  granular 
masses. 

H.=l— 3.  G.=2-0891.  Lnstre  metallic.  Streak  black  and 
shining.  Color  iron-black— dark  steel-gfay.  Opaqne.  Sectile ; 
soils  paper.    Thin  laniinte  flexible.     Feel  greasy. 


Carbon,  81  90'0  92  98  94*4  98'9 

Iron,  10  9-0  S  4      ox^d     1-4  — 

Oxygen,  97  —  —  -^      aikea     2-6    alumina  1-2 

Fuohs  obtained  from  a  graphite  from  Wunsiedel  only  0'33  per  ceut.  of  ash,  (J.  £ 
pr.  Ch.  vii,  863). 

At  a  higb  temperature  it  bums  without  fiame  or  smoke,  leaving  usnaUy  some  red 

oxyd  of  iron.    E.B.  infusible,  both  alona  and  with  reagents.    Unaltered  by  acids. 

Graphite  occurs  in  beds  and  imbedded  masses,  laminte,  or  scales,  in  granite,  gneiss, 

mica  slate,  crystalline  limestone,  and  gray-waoke,  and  is  sometimes  oonneoted  with 

deposits  of  coal;  also  met  with  in  greenstone. 

A  fine  variety  of  grapbita  occurs  at  Borrowdale  in  Cumberland,  in  nests  in  trap, 
which  occurs  in  clay  slate.  In  Glenstrathfarrar  in  Invernessbire,  it  forms  nasts  m 
gneiss,  and  is  associated  with  garnat.  At  Arendnl  in  Norway,  it  is  found  In  qnartz. 
It  occurs  at  Pargas  in  Finland,  in  varions  pai-ts  of  Anjstria,  Prussia,  France.  At 
Oraigman  in  Aj^rshire,  it  ocenrs  in '  ooal  beds,  which  have  been  formed  by  contact 
with  trap.    Large  quantities  are  brought  from  the  East  Indies. 

Graphite  is  disseminated  in  large  masses  forming  veins  in  gneiss,  at  Stnrbridge, 
Mass.,  where  it  presents  a  stmotnre  between  scaly  and  fine  granular,  and  an  ocea- 
Monal  approximation  to  distinct  crystallizations ;  also  at  North  Brookfield,  Brim- 
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field,  and  Hinsdale,  Mass. ;  oxtanBively  in  Cornwall,  near  the  Housatonio,  and  in 
AsliJord,  Conn. ;  also  in  Brandon,  Vt. ;  at  QrenTUla,  0.  E.,  aeaociated  with  sphene 
and  tabalar  spar  in  granalftr  limegtona ;  in  Wake,  H.  C. ;  on  Tyger  river,  and  at 
Spai-teabu[gh  near  th«  Cowpens  Furnace,  S.  C.  Foliated  masBee  of  graphite  ocoiir 
near  Tieonderoga,  on  Lake  George,  npon  Roger's  Rock,  assoeiated  with  pyroxene 
and  ephana.  Hear  Amity,  Orange  Co.,  N.  T.,  it  h  met  with  in  white  limaatone, 
BOoonipanying  spinel,  bmeite,  hornblende,  &o. ;  at  Eoaaie,  St.  Lawrence,  Co.,  N.  T., 
with  iron  ore,  and  in  gneisa ;  also  in  Bucks  Co.,  Penn.,  three  miles  from  Attleboro', 
associated  ■wilh  tabular  spar,  pyroxene,  and  soapolite ;  and  one  and  a  half  miles 
troja  this  locality,  it  occurs  in  abundance  in  syenite,  at  Mansell's  black  lead  mine. 
There  ia  a  lai^e  deposit  at  St.  John,  New  Brunswiok. 
Graphite  is  used  for  pencils,  emeiblee,  and  for  diminishing  friction  in  heavy 


In  fie  United  States,  the  mines  of  Stnrbridge,  Mass. ,  of  Ticonderoga  and  Fishkiil, 
N.  T.,  of  Brandon,  Vt.,  and  of  Wake,  H.  C,  are  worked;  and  that  of  Ashford,  Conn., 
formerly  aibrded  a  loi^e  amount  of  graphite. 

The  name  blach  lead,  applied  to  this  species,  is  inappropriate,  as  it  contains  no 
lead.  The  name  graphite  is  derived  from  ypajco,  Imite.  Graphite  has  probably 
the  same  vegetable  origin  aa  mineral  coal. 

TfemeiiKeerite,  Piddington,  appears  to  be  an  impure  variety  of  graphite,  or  it  is 
between  coal  and  graphite.  It  is  seoly  in  etrnetvire,  deep  black,  and  highly  metal- 
lic in  Instre.  It  burns  with  great  difficulty,  reddening  only  at  first,  and  is  long  in 
conanming.  It  afforded  Piddineton  Carbon  86-70,  water  an4Bulphnr4-00,  perosjrdof 
iron  2-50,  earthy  impurities,  ehieSy  silica,  7 '60,  water  and  loss  O'SO^lOO  ;  the  iron 
occurs  as  snlphuret.     Tetiaaierim,  Rev.  J.  Mason,  Mauhnain,  1863,  p.  62. 


II.    COMBINATIONS  WITH  ELEMENTS  OF  THE 
ARSENIC  GROUP. 

1,   Bina/ry  Omnpov/nds. 

I.  Componnds  of  Elements  of  the  Ai-aenic  Group  with  . 

another — ^Elementa  of  the  Arsenic  SecUorh  of  the  / 

Group    being   comhined   with   elements  of  the  Svlpkur 

Seot/wn. 
n.  Compounds  of  Elements  of  the  Ai'senic  Group  with  those  of 

the  Hydrogen  Group. 

3.  DoijMe  Jimary  Coirypoimds. 

m.  Compounds  in  which  the  persulphuret  is  a  snlphuret  of 
elements  of  the  Hydrogen  Group,  as  Iron,  Oohalt,  Nickel. 

IV,  Compounds  in  ■which  the  persulphuret  is  a  snlphuret  of 
elements  of  the  Arsenic  Group. 

*  Under  this  head,  the  Atomic  weights  of  Arseoio,  Antimony  and  Bismuth  are  taken 
at  half  the  value  given  in  the  table  under  Chemical  Mineralogy,  aa  it  is  in  this  state 
that  they  approximate  to  Sulphur  in  the  forms  and  relations  of  their  compounds. 
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I.  T!TNAEY  COMPOUNDS. 

I.  COMPOaNDS  OF  ELEMENTS  OF  THE  ARSENIC  GROUP  WITH 
ONE  ANOTHER. 
REALGAK  GROUP.     Composition  RS.     CryBiallization  Monooliiiio. 

Realgar,  As  S. 

ORPIMEKT  GROUP.     Composition  R'  SI     Ci^stallizatioa  Trimetric 
Ortiment,        Ab'  S^.  BissniTBiNE,        Bi'  8'. 

DiMOKTHmE,  SlIBNlTE,  Sb'  S'. 

REALGAR.  Red.  Orpiment  or  Ruby  Sulphur,  Ji  EadSulphnretof  Araenio.  Eothes 
Rausuhgelb,  W,  Arsenic  Solfnr^  Rovige,  H.  Risigallo.  Arsenionm  Sftodaraoft, 
Xirtn.     EavJafMoj,  Jheoph.     Sucor.    Sandaraoa,  Phn.     Vitr. 

Monoclinic.    ^=66°  5',  J:  I=14P  26'  (Marignae,  Sccaclii)  0 :  li 
=138°  31';  a-.i:  c=0-6755  : 1  :  0-6943. 

0  :  1=104:°  12'.      0  :  id=llS°  55'.     ii  :    1=133°  1'. 
0  :  1*=139°  38'.     *2:t2=113o    6'.     ii;  13=115°!'. 
Cleavage :  ii,  0  rather  perfect ;  I,  ii  in  traces.     Also  granulai-, 
coarse  or  fine ;  compact. 
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H.=l-5— 3.  G.=3-4r--3-6.  Lustre  resinous.  Color  aurora-red 
or  orange-yellow.  Streak  varying  from  orange-red  to  aurora-red. 
Transpai'ent — -translucent.    Fi'acture  conclioidal,  nneven.     Sectile. 

OompoHtion.—Aa  S^nlphnr  29-91,  ftrseniu  '70'09=ll». 

E.B.  fuses  readily,  burns  with,  a  blue  flame,  and  is  dissipated  in  fumes  of  iin  alli- 
aeeons  odof,  with  some  sulphurous  aeid. 

Pine  crystallisations  of  wiia  apeoias  have  been  observed  with  ores  of  silver  and 
lead,  at  Pelaobanya  in  Upper  Hungary,  at  Kapnii  and  Nagyag  in  Tracflylvania,  at 
JoaidiirQathftl  in  Bohemia,  at  Sohneebot^  in  Saxony,  at  Andreasberg  in  the  Hartz.  At 
Tttjowa  in  Hungary,  it  occurs  in  beds  of  elay ;  at  St.  Gotbard  it  Switzerland,  im- 
bedded in  dolomite ;  near  Julamerk  in  Eoordiatan  ;  also  in  the  Vesuvian  lavas,  in 
minute  evjstala.  Strabo  apealis  of  a  mine  of  saiidaraca  (the  ancient  name  of  this 
speoias)  at  Pompeiopolis  in  Paphlagonia. 

Kealgar  artificially  prepared  has  long  been  used 
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AtTEnKip  FoBUB changes,  on  esposure,  to  Oipiment  (Aa'  S*)  and  ArBenolita  (As' 

0'),  e  of  As  S  baooming  3  As'  S',  and  3  As  being  set  free  whioh  changes  to  As'  0°  oi' 
Arsenolite,  (Valger).  A  blaok  orviat  Bometinjes  forma  on  Realgar,  "wLjoh  is  supposed 
by  Volgor  to  be  a  snlphiiret  containing  leas  aiilpliur  tban  Reiugar. 
OEPIMENT.    Yellow  SiUphuret  of  Arsenic.     Qelbea  Raoschgelb,  W.    Rauschgelb, 

Hau3.     Operment.    Anripigment,  X.     Arsenio   Sulfurfe  Janne,  H.     Eesigallum. 

Aui'ipignientum,  T^>'.     Affftmiv,  Sioseor.    Afpsv\Kn,  Theoph.     Arsenicum,  PUn, 

Trimetric.  J:  7=100°  40',  0  :  li=136°  30' :  a\l:  c=l-3511 : 1  : 
1'2059.     Observed  planes  as  in  the  annexed  figure. 

010.E,     r    «2  (oy.a5)=llT°49'.    1^  ;  15=83°  30'. 

2   :  22  (adj.)=94°  20'.       T:  22  (ov.l?.)131°36'. 
Cleavage:    m. highly  perfect,  &  in  trac 
longitndinally  stnated.     Also  massive,  ft 
or  columnar,  sometimes  reniform. 

H.=l-5— 2.  G,=3-48,  Haidinger :  8-4,  Ereitli- 
anpt.  Lnsti'e  pearly  upon  the  faces  of  perfect 
cleavage;  elsewhere  resinous.  Color  several 
shades  of  lemon-yellow.  Streak  yellow,  com- 
monly a  little  paler  than  the  color.  Snbtrans- 
parent — subtranslucent.  Sectile.  Thin  lamina 
obtained  by  cleavage,  flexible  but  not  elastic. 


0  :  1*^131°  45' 
£?:  25=127°  27'. 


Orpiment  in  small  crystals  is  imbedded  in  clay,  at  Tajowa,  near  Menaolil  in 
Lower  Hungary.  It  ia  osnally  in  foliated  Bad  fibrous  masses,  and  in  this  form  is 
found  at  Kapnik  in  Tranaylvania,  at  Moldawa  in  the  Bannat,  and  at  Felsobanya  in 
Upper  Hungary,  where  it  exiats  in  metalliferous  reins,  asaoeiated  with  realgar  and 
native  arsenic;  at  Hall  in  fha  Tyrol  it  is _  found  in  gypsum;  at  St.  Gothard  in 
dolomite  ;  at  the  Solfatara  near  JTaples,  it  ia  the  reanli  of  volcanic  sublimation ;  in 
brown  coal  of  Johnsdorf,  Styria.  Hear  Julamerk  in  Koordistan,  there  ia  s  large 
Turkish  mine.  Small  traces  ai'a  met  with  in  EdenTiUe,  Orange  Co.,  N.  T.,  on 
arseni^^al  iron. 

He  name  orpiment  is  a  oormption  of  ita  Latin  name  anrigmentum,  "golden 
paint,"  which  was  so  called  in  allusion  to  ita  oolor,  and  also  hecniise  it  was  sup- 
posed to  contain  gold. 

It  it  used  as  a  pigment,  but  is  usually  prepared  artificially  for  that  piu'pose. 


DIMOEPHINE.    Seacchi,  Mem.  Geol.  aulla  Campania,  Kapoli,  1349. 
Trimetric.     Two  types;   (A)  J:  7=98°  6';    6*  £  15=127° 


a:l:  c^l-2876  : 1  :  1-1526;  (B)  common  form,  7:  7=100°  32', 
270A  27i)B  0:l»=127°l',a:i:c= 

:  1 : 1-203.     Ob- 
s  in  the 
annexed  figures. 

In  A,  0:1  =  120° 
J3',  0  :  15=131°  50', 
0  :  |5=150°  49',  U  : 
n  (over  (9)=83°  40', 
1:  l(ov.  U)=lll°10'. 
InB,  (?:|*=121°6', 
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0  :  p=151"  7',  (?  :  1 1=116°  40',  «|  :  «|=li2o  45'.     Cleavage- 
none.     Crystals  minute. 

ir.=l'5.  G.:=3'58.  Lnetre  splendent  adamantine.  Color- 
orange-yeUow :  powder  saffron-yellow.  Translucent  and  trans- 
parent    Fragile. 

GompoHtion. — JiWm  imparfeet  trials  by  Soaoohi,  perhaps  As'  S'^ulphm-  ii'SS,. 
Arsenic  IS'iS.  Heated  in  a  porcelain  crucible  with  a  spirit  lamp,  affords  aa  agree- 
able odor  and  beoomea  rod;  with  more  Leatbeeomee  bro-w-n,  givee  off  yellow  fmnes,. 
and  evaporates,  leaving  no  residue ;  witt  soda  a  garlio  odor.     Completely  aoluble- 

Fi-om  a  fumarole  of  tho  Solfatara,  Phlegriean  fielda.  Cryatala  not  over  half  a. 
millimeter  in  their  longest  direction. 

BISMUTHIHE,  SckA  Snlphuret  of  Bismuth,  Wismuthglanz.    Bismuth  Sulphure,  i/! 

Trimetric.  J:  7=91°  30'.  Oliaervod  planes /,  i*,  ti,  n,  Brooke. 
Cleavage :  brachydiagonal  perfect ;  macrodiagonal  less  so ;  basal 
perfect.  In  acieular  crystals.  Al«o  massive,  with  a  foliated  or 
fibrous  structure. 

H.=2— 3-5.  G.=6-4— -6-549.  Lustre  metallic.  Streak  and  color 
lead-gray,  inclining  to  tin-wbite,  witb  a  yellowisb  or  iridescent 
tamisn.    Opaque.    SectUe. 

C'ompoHtioK.—'Bi'  S'=Siilphnr  18-4, biamuth  81-6;.  iaomorphons  with Stibnite. 
Analyses:  I,  H.  Rose,  (Gilb.  Ann.  Iixii,  193);  2,  Welirle,  (Baumg.  Zaita.  1,385); 
8,  Schaeror,  (Pogg.  Ixv,  299) ;  4,  Hubert,  (Haid.  Ber.  iii,  401) ;  5,  Eamnidsberg,  (5tU 
Suppl.,  261). 

S  Bi 

1.  Riddarhjttan,    18'12    80'98=99'10,  Roae. 

2.  Eetzbanya,  18-28    80-96=99-24,  Wehrle. 

3.  Gjellebiik,  19-12    79-71,  Fa  0-15,  Cu  0-14=99-ie,  Seheersr;  G.  6*403. 

4.  OrawJtz,  19-48    74-66,FeO-40,  Cu8-]3,Au0-53,Pb2-2il— 100-33,Hubert. 
6.  Cornwall,  18*43    78*00,  Fe  1'04,  On  2-42=:99'88,  Rammelsberg. 

FuBse  in  the  flame  of  a  candle.     B.B,  ia  volatilized,  and  covers  the  charooal  with 

J  allow,  throwing  out  small  drops  in  a  state  of  inoandeaoenoe.  Dissolves  readily  in 
ot  nitrio  acid,  and  a  whits  precipitate  falls  on  dOuting  -with  water. 
AeeompanieB  molybdenite  and  apatite  in  qnaria,  at  Oaldbeckfell  in  Cumberland, 
having  a  foliated  atmsture;  sear  Bedruth ;  at  Botellaoh  near  Land's  Bnd;  at 
Johanngeorgensiadt,  Altenberg,  Scbnaeberg,  in  limestone ;  with  cerium  ore  at  Bast- 
nSa,  Sweden.    Shepard  reporlS  its  occurrence  with  Cbrysobarjl  at  Haddam,  Cft 

STIBNITE.  Stibina,  Beud.  Antimony  Glance.  Snlphuret  of  Antimony,  F.  Gi-ay 
Antimony,  Antimonite,  ffoirf!  Granspieasgiaserz,  H'!  Granspiessglanaerz,  Hana. 
Antimonglanz.  Antimoine  Snlfur^.if  Stibiiun.  £ri/i«i.  IIXuj-B(5^9aX/:oK.  Leo. 
Ruber.     Plumbum  Nigrum,  F«(t*.     Lupua  Metallorum,  Alchem. 

Ti-imetric.  /:  /=90°  45',  0  :  li=134°;  a:l:  c-^1-0352  :  1  :: 
1-0133. 

0  :  J=154°  7'.        0  :  l?.=134o  23^.  1:1  (mac.)=109o  16';. 

0  :  1=124°  31'.  i2-.43(mac.)=127°  28'.  1  :  l(braeh.)=108°10'., 
0  :  22=113° 36'.     U :  11  (top)  =88°  iV.       1  :  1  (ba8.)=110°  58'.. 
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DESOKIPTIVIi;   MINERAIOGT. 

Lateral  planes  deeply 
etriated  loumtudinally. 
Cleavage:  afhighlyper- 
fcct.  Often  columnar, 
coarse  or  fine ;  also 
eramilar  to  impalpable. 
H.  =  2.  G.=4-516, 
Haiiy;  4-62,  Mobs.— 
Lustre  metallic.  Color 
and  streak  lead-gi'ay, 
inclining  to  steel-gray : 
subject  to  blaelcisb  tar- 

nisb,  sometimes  ii-idescent.   ^Fracture  small  subconeboidal.  Seetile. 

Thin  laminfe  a  little  flexible. 

Composition — Sb' S'=Sulphm-  2713,  antimony  73-88.  Analja^i :  1,  Bergman, 
(Chem.  Opus,  ii,  161);  2,  J.  Davy,  (PhiL  Trane.  1812,  1B6);  3,  ThoDison,  (Min.  i,  86); 
4,  Brandes,  (TrommBdoriTB  N.  J.  iii,  262) : 

Antimony,    74  74-08  73-77  7S-5 

Sulphur,        26=100,  Bei^.  36*84=100,  B.     26-33=100,  T.     26-6=100,  Bmndes. 

Fuses  readily  in  the  flame  of  e,  candle,  coloring  it  gi-eenisli.  B.B.  on  cliarcosl 
emits  ■white  fumes  and  a  strong  salphiiroas  odor,  and  yields  a  ■wbite  slag.  When 
pure  perfectly  soluble  in  muriatic  aoid. 

Qray  antimony  occurs  with  Hpathie  iron  in  beds,  but  generally  in  veins.  It  is 
often  assooiftted  with  blende,  heavj  apav,  and  quartz. 

It  is  met  wi(Jh  in  Taina  at  Wolfsberg,  in  the  Harta,  and  at  Posing,  near  Presberg 
in  Hungary.  Its  moat  celebrated  localities,  however,  are  Felaobnnya,  Sctiemnitz, 
and  Eremnitz  in  Hungary,  where  it  often  oeoui'sin  diverging  prisms  several  indite 
long,  aecompanied  bv  crystals  of  heavy  spar  and  other  mineral  species.  In  Dum 
Messhire  it  oocnrs  fibrous  and  laminated  ;  in  Coi-nwall  maeslve;  and  (ompnit  at 
Magurka  in  Hungary.    Also  abundant  in  Borneo. 

In  the  United  States,  it  oceura  at  Carmei,  Penobscot  Co.,  Me  ,  and  at  Ctinieh  and 
Lyme,  W.  H. ;  also  at  "  Soldier's  Delight,"  Md. 

This  ore  affords  nearly  all  the  antimony  of  commeTCe.  The  crude  antimony  of 
the  shops  ia  obtained  by  simple  fusion,  which  aeparates  the  aceonipanying  lor-fc. 
From  this  product  most  of  the  pharmaoeutioal  preparations  of  antimony  are  maite, 
and  the  pure  metal  extraeted. 

This  ore  was  employed  by  the  ancients  for  coloring  the  hiur,  eyebro-tra,  <feo.,  to 
increase  the  apparent  size  of  the  eye;  whence  they  called  the  ore  irinTvifflnXjioB, 
from  irAnT*!,  broad,  and  of  BoXjios,  eye.  According  to  Dioseoiides,  it  was  prepared  for 
this  purpose  by  encloaing  it  in  a  lump  of  dough,  and  then  burning  it  in  the  coals 
till  reduced  to  a  cinder.    It  waa  then  extinguished  with  milk  and  wine,  itnd  again 

Sdaced  upon  coals  and  blown  till  ignition  ;  after  which  the  heat  was  discontinued, 
est,  m  Pliny  says,  "  plumbum  fiat,"  it  become  letuL  It  hence  appears  that  the 
metal  antimony  waa  occasionally  aeen  by  the  ancients,  though  not  distinguished 
from  lead. 

AiTBBKn  FoBMB.^'Chajiges  on  exposure  by  partial  oxydafjon  ta  ^niimoag  Blende, 
f 2  Sb' S'+Sb' 0"),  and  by  further  oxydation  to  Valentinife,  (Sb'C);  Antimonn 
Ochrt.  {Sb'  O'-j-Sb'  0"),  and  also  Sb'  0'-{-6fi,  are  other  result*  of  alteration. 
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n.  BINARY  COMrOUNDS  OF  THE  ARSENIC  GROUP  WITH  THE 
OTHER  ELEMENTS. 

1.  ZHscrasite  Division.     Composition  E^  A.* 
1.  BiacKAsiTB  Gboup. — Composition  K^  Sb,     Trimetric. 

2,  Galena  Dvaision.     Composition  E  A. 
1.  Galbsa  &R0OP. — Composition  K  (8,  Se,  Te).    Monometric, 
holohedral. 


E  Q-EOTip. — Composition  E  S.    Monometric,  tetrahedral. 
.  Stkomkyhkite  Gkotjp. — Composition  E  8.     Trimetric. 
4.  PrEEnoTiNK  GKOTJi-.—Composition  E  (S,  Se),  or  E  (As,  8b). 


3.  Pyrites  Division.     Composition  E  A^. 

1,  Pykiteb  GEOTir. — Composition  E  S^,  or  E,  (As,  Sb)^,  or  E, 
(S,  Ab,  8b)^.    Konometfic. 

2,  Haecasite  Grotip. — Composition  R  S^,  E  (As,  Sb}^,  or  E(S, 
As,  Sb)".     Trimetric. 

3.  I^TAflTAorrE  GKOUP.—Composition  E  (Te,  S)^.     Dimetric. 

4.  CovELLiNB  Gitonp.— Composition  E  S^.     Hexagonal. 

4.  Skviterud/ite  Di/oision.     Composition  E  A*. 
1.  SKorrBEUDrrE  Geoup.    Monometric. 


1.  DISCRASITE  DnnSION. 


The  Discraaite  Gi'oiip  here  included  contains  the  epeoios  I>isceasite,  (Ag''  Sl>). 
DoMEistiTE,  which  Mlowa,  may  belong  to  a  separate  seotiou,  Imt  is  of  somewhat 


Trimetric.  J:/=119»59';  0  : 1»  130=  41' ;  o :  5 :  o^l-MSS  : 
1 : 1-Y315. 

0 :    h=lW   1:    0:11    =    146°    6'.       1:1  (brach.)=9a'>. 
0  :    1=186°  40'.     0  :  2S    =    126°  394'.     S  :  *=  98°  134'. 
0  ;  la  =142°  12'.     l:l(in»o.)132'>42'.      sT  :  !«=120°    1'. 

*  A  is  put  for  any  element  of  the  Arsenic  Group.  We  repeat  that  the  halved 
atomic  weights  of  As,  9b,  Bi  are  here  adopted,  as  well  aa  beyond,  H  S'  and  E  As", 
or  R  S  and  K  As,  are  tlien  approximately  laomorpbons. 
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Cleavage:  tasaldietinct;  1^  also  dis- 
tinct; /imperfect.  Twins:  stellate  forms 
and  hexagonal  prisms.  Also  massive, 
grannlar;  particles  of  varions  sizes, 
weakly  coherent. 

H.=3-5— 4.  a=9-44— 9-8;  9-4406, 
Haijy.  Lnstre  metallic.  Color  and  streak 
silver  white,  inclining  to  tin- white ;  some- 
times tarnished  jSlow  or  blaelnsh. 
"  Fracture  n 


OompositMM.. — Ag'  Sb^:Antimouy  23,  silrei'  'TTesIOO.    Alao  Ag"  Sb^^Antimony 


16 '6,  Biivei 
(Hauy'a  Min. 

1.  Wolfftoh,  coane^rarmlar, 

2.  XaAresaherf^  fohated  granular 


24-25 

le- 


ns) ;  3,  Vauquelin 
i,8); 
Silver  76=100,  Klaproth. 
T;==100,  Klaprotli. 
76=100,  Vanqualin. 
75-25=8fl-6,  Abich. 
84=100,  Klaproth. 


6.  Wolfach,  fine  granular, 

B.B.  fnmos  of  antimony  are  givan  off,  and  a  gray  metallio  globule,  irhioh  is  not 
malleable,  ia  left.  By  oontinoiog  the  heat,  on  charcoal,  silTer  la  obtained.  Soluble 
in  nitrio  acid,  leaving  oxyd  of  antimoDV. 

Oeours  in  veins  at  Altwolfaoh  in  Baden,  Wittiohen  in  Suabia,  and  at  Andreas- 
berg  in  tte  Harts,  aBsooiated  with  several  ores  of  silver,  native  arsenic,  and  galena, 
and  other  species ;  also  at  Allsmont  in  Daaphio^,  Casalla  in  Spaio,  and  near  Co- 
quimbo,  a.  A, 

Kleas  rare,  this  would  bo  a  valuable  ore  of  silver.  Named  from  iis,  fico-fold,  «pa<ri;, 
mixture. 

■eof 


Eeniform  and  botryoidal;  also  massive  and  disseminated. 

H.^3 — 3-6.  Lustre  metallic.  Color  tin-white,  a  slightly  yel- 
lowish or  iridescent  tarnish.  iPracture  uneven.  Also  black  and 
soft,  soiling  the  fingers  {Gond/u/rrUe)  when  impure. 

Gompositijm,. — 6u'  Aa'^^rsenio  28'3,  copper  ll-T.  Analyses:  1,  2,  Donieyto, 
(Ann.  a.  Mines,  [4],  iii,  B) ;  8,  4,  Eammelsberg,  (Fogg.  Ixxi,  806);  5,  Bljtlie,  [J.  of 
Chem.  Boc  1,213); 

1.  Calftbaao,  Chili,       Aa  38-36  Cn  11-64=100,  Domeyko. 

2.  Copinpo,      "  23-29        iQ-lfi     Fe  0'B2      8  3-87=08-SS,  Domcyko. 

3.  Coi-nwall,  Gondurrite,  IS'.^O        70-51  0-86,  Kamtaeleberg. 

4.  "  "  l'7-84        'I0'02  gangue  I'Ot,  Itammolsbcrg. 

e.         "  "  19-81  60-21  0-26,  §  2-38,  H  2-41,  0  1'62,  H  0'44, 

N  0-06,  0  1311=100,  Blythe. 

The  Oondunite  is  a  mixture  of  the  Domeykite  with  red  ooppar  ore,  and  arsanoHS 
acid,  or  arsenite  of  copper.  Ranimelaberg  treated  one  specimen  with  muriatic  add, 
and  analyzed  tlie  soluble  and  insoluble  portions  separately,  obtaining 

1.  Soluble,  As  13-89,  Cu  12-81,  S  230,  £s  S-10,  &i  62-29,  ft  6-33,  gaugue  0-70=101  '42. 

2.  Insoluble,     13-89  416,  Sulphuret  of  Copper  10-86, 
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Koball,  (J.  f.  pr.  Ch.  xssix,  204),  with  the  Bame  tteatment  of  aiiotier  speoimeu, 
found  the  composition  of  the  soluble  part,  Xe  8-03,  Qa  16-00,  Pe  841,  S  9-60=100 ; 
and  the  inaolable,  oonsisted  of  ftrsenio  tmd  some  sulphnret  of  copper  in  grains. 

Blythe  conelndes,  as  a  mean  of  many  analyses,  that  the  araeniurat  of  copper  con- 
tained in  Condurrite  oonsiata  of  Arsenio  28-85,  copper  11 -IB,  which  coirespondB 
with  tiie  Domaykite.  Faraday's  analysis  (Phil.  Mag.  1827,  386)  leads  to  tiia  same 
resnlt,  or  Arseoie  3988,  copper  10-11. 

B.B.  fiisea  easily,  witii  the  odor  of  arsenic.  Not  disaolved  in  mariatio  acid.  The 
Oondarrite  affords  in  a  tube  fumes  of  arsejiows  acid  and  water,  and  with  soda  and 
borax  yields  a  globule  of  copper. 

From  the  Calabazo  mine  near  CocLuImbo,  and  also  from  Antonio, mine,  Copiapo, 
Chili ;  also  from  the  Condurrow  mine  near  Helstoue,  and  according  to  Lettaom,  the 
Hual  Druid  mine  at  Cam  Brae,  near  Redruth,  Cornwall. 


2.  GALENA  DIVISION. 


1.  GALENA  GROUP.— Monomatrie, 

SiLYEB  GSLANOE,  Ag  S. 

Ebdbesoite,  Q>o,  eu)  S. 

Gaisna,  Pb  S. 

CupnOEtUMBITB,  (6ll,  Pb)  S. 

Manqanblende,  Mh  S. 

Syepoogite,  Co  S. 

SOEIEEBKKITE,  (J  Ni-|-§  Fc)  S. 


holohadral. 

OLAtfSTlEALlTK,       Pb  So. 
TiLKBHOBITE,         (Pb,  Co)  Si 


AgS 


!Berzeli*ni™,  fiu  Se. 

!Euo*miTE,  (eu,  Ag)  Si 

JIIessite,  Ag  8e. 

Altaite,  Pb  Te. 


2.  BLENDE  GROUP.— Monometric,  tetrahedral. 

Blendb,  Zn  S,  or  {Zn,  Fe,  Cd)  S. 

3.  STEOMETERITE  GROUP.— Triractric 

Copper  Glakoe,  Gu  S.  Siko 


>  PTBRHOTIHE  GROUP.— Hexagonal. 


ClNNABAK,  Hg  8. 

MlLLEBITS,  Ni  S. 

PTitsnoTiNE,  Fe  S  [-j-j  F 

Qeeenooeite,  Od  S. 


mNOifKITK,  Hg  (S,  Se). 

CoPPKlNlDKEL,  R  (As,  Sb). 
S'],  BRJDTTHADPItlE,  Hi  Sb. 

JKaneite,  Mn  As. 


Monometrie.  Observed  planes  0,  J,  1, 2,  32.  Figs.  1, 11, 14  to 
19,  37,  38,  39,  47.  Cleavage :  dodeeahedral  in  traces.  Also  re- 
ticulated,  arborescent,  and  filifonn ;  also   amorphous. 

H.=2— 2-5.  G. =7196— 7-365.  Lustre  metallic.  Streak  and 
color  blackish  lead-gray ;  streak  shining.  Opaque.  Fracture  small 
subconcboidal,  uneven. 

Analysis  by  Elaproth, 
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B.B.  intumeBcas,  imd  on  nharooal  soon  aifords  a  globole  of  silver  Soluble  in  di- 
lute nitrio  acid,  sulphaF  being  deposited. 

This  iimortuit  ore  of  silver  oocurs  in  Eoropa,  principally  at  Annabel^,  JoocMm- 
stabl,  and  otber  mines  of  the  Erzgebirge,  at  Sohemoitz  and  Eremnitz  in  Hungary, 
and  at  Fi'eiberg.  At  the  laet  place  it  nccomponiee  other  silver  ores,  in  veins  tra- 
varaing  gneiss.    It  is  abundant  also  in  Mexieo  and  Peru     Found  alao  in  Cornwall. 

A  maas  of  aulphuret  ot  silver  is  stated  b  j  Troost  to  have  been  found  in  Sparta, 
Tennessee;  it  also  oeours  with  native  silver  and  copper  in  H"orthern  Michigaai.  A 
sUver  ore  not  yet  analyzed,  occurs,  according  to  Jackson,  with  gray  antimony,  at 
Comish,  N.  H.  ^ 

A  "  silver  ore  "  from  Prince's  mine,  on  the  north  shore  of  Lake  Superior,  fifteen 
miles  west  of  Sturgeon  Bay,  afforded  E.  L.  Seymour  S  1-18,  Ag3'58,  Zn  SIS,  Cu 
0-81,  Pb  cae,  Pe 0-13,  AuO'Oa,gangue  or  rock  Bl'Sl^lOO.  TTie  average  ef  three 
assays  gave  4  per  cent,  of  silver.  Sulphuret  of  silver  ia  said  to  occur  at  this  mine 
with  gray  copper,  vitreous  copper,  and  argentiferous  copper. 

EEUBIBCITE.  Bomita,  Said.  Tariegated  Copper.  Purple  Copper,  P.  Liver- 
colored  Copper  Ore.  Phillipaite,  ■D'af.  Bnotkupfererz,  IK  and  L.  Buntor  Kup- 
ferkies,  Eaus.     Cuivre  Pyriteus  Hepatique,  IT. 

Monometric.  Observed  planes  0,  J,  1,  32.  Fig.  1,  11, 14,  38, 
i3.  Cleavage :  octahedral  in  traces.  Twins :  f.  200,  Imperfect 
crystallizatioiis,  structure  granular,  sti'ongly  connected. 

H.^S,  G-.=4'4 — 5-003.  Lustre  metallic.  Color  between  cop- 
per-red and  pinchbeck-bro^n ;  speedily  tarnishes.  Streak  pale 
grayish-black,  and  slightly  sbimng.  Fracture  small  conchoidal, 
uneven.     Brittle. 

OompositiOJi.— Fe  S-|-2euS  or  {Fe,  €n)  S,  Berzeliue^ulphur  23-1,  copper  62-C, 
iron  13-8.  36n  S-|-Fe'S',  Ramm-^ulphur  28'1,  copper  55'6,  iron  16'4,  but  mixed 
o'ften  wifii copper  glance.  Analyses;  1,  2,  Bertliier, (Ann.  d.  Minea,  [B],  iii,  48,  vii 
6*0,  666)  i  8,  Phillips,  (Ann.  PhiL  1622,  297 ;)  4,  Brandes,  {Schw.  J.  x^i,  364) ;  fi— ! 
Plattner,  (Pogg.  xlvii,  851) ;  10,  Tarrentrapp,  (ib);  11,  Hisinger,  (Afh.iFys.ii 
3fl2);  la,  Chodnew,  (Fogg.  1x1,395;)  18,  Bodemann,  (Pogg.  Iv,  116);  14,  Staat  (Oft 
K.  V.  Ak.  Forh.  1848,  66);  16—18,  0.  Beohi,  (Am.  J.  Sci.  [2],  aiv,  61) ;  D.  Forbes, 
(Jameson's  J.  1,  278> 

S        Cu  Fe 

1.  Monteoastelli,  Toaoany,  21-4      67'2        6-8,  gangne  4'03=9fl-4,  Berthier, 

2.  St^  Paneraese,  2a'8      50-2      13'0,  gangue  S'O^lOO,  Bet^hier. 
S.  Roas  L,  L.  KiUarney,  23'75     61-07     140,  quartz  0'5=9B'82,Phillips. 

4.  Siberia,  21-66  61-63  12-76,      "      3-6=99-63,  Brandes. 

5.  Sangerhausan,  massive,  22-68  71-00      6-41=90-99,  Plattner. 

6.  Eisleben,  mnssia^,  22-66  69-73      7-54=99-91,  Plattuer. 

7.  Woitzfci,  "White  Sea,  mass.,  26-06  63-03  11-66=99-85,  Plattner. 

8.  CondurraM.,Cornw.cryst.,  28-24  56-76  14-84=99-84,  Plattner. 

9.  Dalarne,  massive,  26-80  56-10  17-36,  Hi  0-12i=99-B9,  Plattner. 

10.  "  26-98    68-20    14-86=100-08,  Varrentrapp. 

11.  Vastanforss,  Weatmannland,  24-70    63-33     11 -80=99  88,  Hisinger. 

la  Redruth,  ciT/sf.,  26-84  51-89  14-94,gaogue0-04=99-71,  Chodnow. 

13.  Bristol,  Ct,  massive,  26-70  62-75  11-64,  quarts  0-04=100-13,  Bodemn. 

14.  Westmannland,  '■  60-56  10-34,  gangue  4-08=99-11,  Staat 

16.  Mt.  Catini,  34-93  55-88  18-03=:98-84,  Bechi. 

16.  "  23-86     59-47     13-87,  gaague  0-76  Pe  1.60=98-95,  B. 

17.  Miemo,  23-98     60-16     16-09=99-23,  Bechi. 

18.  Fei-riccio,  24-70    60-01     16-89=100-60,  Beohi, 

19.  Eapedal,  Norway,  24-49     59-71     11-12,  Mn  O'l,  gi  3-83=:99-15,ForbeB 

— Gf.=4-432. 
B.B.  blackens  and  becomes  red  on  cooling;  at  a  Mghei 
globule,  attracted  by  the  inagnat,     Mostly  dissolved  by  i ' 
Occurs  with  other  copper  ores.     CrystiJlino  v — '■''■•-' 
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)  miaea  of  Tinoroft  and  Dolioath  near  Redniti,  where  it  ia  called  by 
horse  flesh-ore."  Other  foreign  localities  of  massive  varieties  are  at 
n  Killarney,  in  Ireland,  in  onpriferons  shale  in  the  Mansfeld  district, 
d  in  Norway,  Siberia,  Silesia,  and  the  Bannat. 
massive  varieties  of  embeseite  are  found  in  ihe  United  States  at  Mahoopeny, 
near  WiUcesbarre,  Pann.,  and  ia  other  parta  of  the  samo  State,  in  cuprifarous  shale, 
aaaociated  in  small  qnantities  with  vitreoue  copper  ;  also  in  granite  at  Chesterfield, 
Mass.,  also  ia  New  Jersey.  At  the  copper  mine  Bristol,  Conn.,  it  is  abundant,  and 
ocoui-B  in  fine  crystalliiationa,  (f.  1, 14,  43,  and  43  with  planes  0).  At  Cheshire,  it  is 
met  with  in  cubes,  along  with  heavy  spar,  malachite,  and  vitreous  copper. 

Tliia  species  is  a  valuable  ore  of  copper.     Its  name  alludes  to  its  liabOit  j  to  tar- 
nish, thus  receiving  a  reddish  hue. 

Blaa-Bleiorz,  W.     Plomb 

Monometric.    !Figa.  1, 11, 14  to  19, 41  with  planes  1.     Cleavage, 
cwbic,  perfect  and  easily  obtained.     Twins,  like  f.  200  ;   the  same 
212  2'72  A 
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bind  of  composition  repeated,  (f.  273A),  flattened  parallel  to  1, 
Also  reticulated,  tabular,  and  coarse  or  fine  gi-annlar,  sometimes 
impalpable;  occasionally  fibrons. 

H.=2-5— 2-T5.  G.=T-35— 7-T.  Lusti-e  metallic.  Color  and 
streak  pure  lead-gray.  Surface  of  crystals  occasionally  tarnished. 
Fracture  flat  subconchoidal,  or  even.     Fi'angible. 

Oiympoaition. — PbS^Sillphur  43-4,  lead  8fl6;  coatains  also  at  times  some 
aelanium,  (ore  from  Fahlun,  Seri.),  zinc  or  sulphnrct  of  zinc,  silver,'  antimony, 
copper :  and  platinma  is  reported  to  have  been  iotmd  in  a  ^lena  from  the  Depart- 
ment of  Charente,  Frarioe.  Analyses:  1,  Thomson,  {Phil.  Jour.  If""  ""'  "  " 
Lereh,  {Ann.  d.  Ch.  u.  Pharm.  xlv,  326); 
1.  Durham,  8  13-02  Pb86'I8  Fe  0'50=98-65,ThomBoi 

a.  Przibram,  G.=V-262,    14'41        81-80  Zn  3-B9=99-80,  L.  PbS 

5.  "        G.=7-324,     14-18        83-fil       a-lSsSa-gt,  L.  PbS 
The  silver  present  is  detected  easily  by  eupellation.    The  galena  of  the  Harta 

affords  -03  to  -OSpcroenf.  of  silver;  the  English  -0210  -03;  that  of  Leadhilis,  Scot- 
land, -03  to  -06;  of  Monroe,  Ct.,  3  per  cent. ;  Eaton,  N.  H.,  01,  0.  T.  Jackson 
Shelburne,  N.  H.,  0-16 ;  Arkansas,  "003  to  -05.  Silliman,  Jr..  44-11  oz.  to  the  ton. 
Mather ;  MiddletowQ,  Ct.,  40-'70  oi 
The  following  from  Tuscany,  eon 
Soi.  [3],  siv,  ao): 

S  Pb 

1.  Bottino,        12'840     80-700 

2.  "  16-a46      78-238 

3.  "  lB-603     18-S84 

4.  Argentiera,  lB-180     12-440 

6.  "  15-62       12-90 


itimony  and  silver,  (C  Eeehi,  Am.  Jour., 


0-024      0-325=  99-013 
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40  DESCRJP'nVE  MINEllALOGY. 

No.  5  is  the  Jargtonite  of  Jtf.  Beehi;  it  ie  near  the  Bleis^hioeif  ol  the  Germane, 
and  may  ba  identieal  with  5i«!ni»on.niie  ;  it  ocoiirs  in  octahedrons ;  6.^e'9S9. 

B.B.  on  oharcoal  decrepitates  anless  heated  with  caution,  fuses,  gives  off  sulphur, 
and  at  la«t  affarda  a,  globule  of  pure  lead. 

Qslena  occura  fn  beds  and  veins,  both  in  orjrBtalline  and  unerystalline  rocks.  It 
is  often  aSBoeiated  with  blende,  iron,  and  copper  pvrites,  the  carbonate  and  other 
lead  ores,  and  ooeurs  in  a  gangue  of  hea-vy  spar,  ealc  spar  or  c^uartz. 

At  IProibei^  in  Saxony,  it  ooeapies  veins  in  gneiss]  in  Spain  in  the  granite  hills 
of  Linares,  and  aleo  in  Catalonia,  Grenada,  and  elsewhere ;  at  Clausthal  and 
ifeudorf  in  theHartz,  and  at  Pmbram  in  Bohemia,  it  forms  Teins  in  olay  slate; 
ID  Stjrria  it  occurs  in  the  same  bind  of  rock  in  beds ;  at  Sala  in  Sweden,  it  forma 
veins  in  granular  limestone ;  through  the  gray-wacke  of  Leadhills  and  the  killas 
of  Cornwall,  are  disseminated  veins  of  this  ore;  and  in  mountain  limestone  oaour 
the  rich  repositories  of  Derbyshire,  Cumberland,  and  the  northern  districts  of 
England,  as  also  those  of  Bleibei^,  and  the  neighboring  localities  of  Carinthia,  In 
the  Isle  of  Man,  cubes  12  inches  across  occur.  In  the  English  mines  it  is  associated 
with  calcareous  spar,  pearl  spar,  flnor  spar,  heavy  spar,  witherite,  calanoine,  and 
blende.  Other  localities  are  Joachimstahl,  where  it  is  worked  principally  for  the 
silver;  in  Bohemia  southwest  of  Prague;  in  the  Daouria  mountiuns,  Siberia ;  in 
Alireria :  near  Cape  of  Good  Hope ;  in  Anstralia. 

J  „„„„.-*„  „f  n,!., the  United  States  existin  Missouri,  Illinois,  Iowa, 

1  what  has  boen  called  "cliff"  limestone,  asso- 
ciated with  blende,  calamine,  ("  di^-bone"  of  the  miners),  carbonate  and  sulphate 
of  lime,  pyrites,  and  often  an  ore  of  copper  and  cobalt.  The  mines  of  Missonri  were 
diflcovared  in  1720,  by  Francis  Renault  and  M.  la  Motte;  they  are  situated  in  the 
counties  of  Washington,  Jefferson,  and  Madison.  Ihe  lead  region  of  Wisconsin, 
according  to  D.  D.  Owen,  oompriaes  62  townahipa  in  Wiaconain,  8  in  Iowa,  and  10 
in  Illinois,  being  61  miles  &om  east  to  west,  and  54  miles  from  north  to  sonth. 
Throughout  thia  region  there  is  acarcely  a  square  mile  in  which  traces  of  lead  may 
not  be  found.  The  occurrence  of  ealc  spar  in  the  soil,  or  sink  holes  in  lines,  are 
considered  indications  of  lead.  The  di^;inga  seldom  exceed  S6  or  SO  feet  in  depth. 
From  a  single  s^ot,  not  exoeeding  60  jards  si^uare,  3,000,000  Jbs.  of  ore  have  Seen 
raised.  The  mines  of  the  Upper  Miasissippi  afforded  in  1847  about  '7'I,000  pigs  of 
10  pounds,  and  in  1860,  BIO.OOO;  those  of  Missooi-i  126,000  to  160,000  pigs. 

Galena  occurs  also  at  Cave-in-Boek,  in  Slinoia,  associated  with  fluor  apar.  Veins 
at  Rosaie,  in  St.  Lawrence  Co.,  N.  Y.,  traverse,  nearly  perpendicularly,  the  gneiss  of 
the  repon,  and  Vary  from  one  to  three  or  four  feet  in  ividti.  Crystals  oflSn  very 
large,  (like  I  212,  without!).  It  occurs  with  ealoite,  iron  and  copper  pyrites,  and  some 
blende  and  eelastine.  IfesrWurtzboro,  Sullivan  Co.,  a  large  vein  oeeurs  in  mill- 
stone grit;  it  is  associated  with  blende,  iron  and  copper  pyritea.  The  Aneram 
lead  mines,  Columbia  Co.,  have  afforded  considerable  lend.  In  Maine,  veins  of  con- 
siderable extent  exiat  at  Lubec,  where  the  ore  is  associated  with  copper  pyrites  and 
blende;  also  less  extensively  at  Blue  Hill  Bay,  Bingham.and  Paraonsfield;  in  New 
Hampshire  at  Eaton,  with  blende  and  copper  pyrites,  and  also  at  Haverhill,  Bath, 
and  Tamwocth ;  in  Vermont  at  Thetford ;  m  Connecticut  at  Middletown,  in  a  vein 
in  argillita,  massive  and  crystalline.  Sonthampton,  'Leverett,  and  Sterling,  Mass., 
afford  small  quantities  of  galena;  also  Austin's  mines  in  Wythe  Co.,  Walton's  gold 
mine  in  Louisa  Co.,  and  other  places  in  Virginia  ;  at  Brown's  Creek,  and  at  Haya- 
boro,  near  Nashville,  it  occurs  with  blende  and  heavy  spar ;  in  the  r^oa  of  Choco- 
late river  and  elsewhere,  and  Lake  Superior  oo^er  dietriote. 

A^entiferoua  galena  occurs  at  Monroe  and  Middletown,  Ct. ;  Bath,  Haverhill, 
Eaton,  Shelburne,  and  other  placea  in  New  Hampshire,  (C.  T.  Jackson).  Galena  in 
cubes  ia  sometimes  a  flirnace  product,  (Hausmann). 

Altebeo  Fokms. — Minium,  anglesite,  oemaite,  pyromorphite,  wulfenite,  gray 
copper,  dialogite,  quartz,  limonite,  pyrites,  calamine,  occur  as  psoudomorpha  after 
galena,  partly  from  alteration  and  partly  through  removal  and  substitution.  A 
change  to  the  carbonate  (eemaite)  with  the  setting  ^ee  of  sulphur,  is  the  most 
common.  The  fuperftilphiirelted  lea,A  of  Johnston  is  galena  mixed  with  free  sulphur. 
He  obtained  Pb  8  90-88,  S  8-11. 


>y  Google 


mMimtE'rs,  etc. 


STEIN  MANNITE,  Zippe. 

Deseiibed  as  occuring  at  Przibram  in  octahedrons  witJi  cubic 
cleavage  and  massive;  H.=2-5;  G.=6'833,  Zippe;  color  lead 
gray. 

siilpliiii-oiis  acid  niid  (Hitimoiiy,  nnd  fiHally  aglobule 

CUPROPLUMBITE,  Breit.     KnpfGrbleiglanz, 

Tesseral.     Oecui-s  massive  granular;  cleav^e  cubic. 
H.=2-5.     G.=6-408— 6-428.      Lustre  metallic.     Color  blackish 
lead-gray.    Streak  black.    Bather  sectile  and  brittle. 

Oomposition.~BaS+2Fm,  or  {^a,  Pb)  S=Sulphur  16-1,  lesd  660  coppev  IB-S. 
Analjais  by  Plattnep,  (Po^.  Ixi,  &Ti) : 

S  (loss)  lel  Pb  64-9  Cu  19-5  Silver  0'5=100. 

B.B.  on  charcoal  suiTOunds  the  asany  witli  an  areola  of  oxydof  lead  and  sulpliete 
ofleod;  -with  soda  affords  n.j;l<''"il<^  "' !"«**'■  In  on  open  tebe  fiiees  and  gives  off 
salplvurouB  tumBS. 

From  Chili. 


Monometric.  In  cubes  and  octaliedvons.  Cleavage :  cubic,  per- 
fect.    Usually  granularly  massive. 

H.=3-5— i.  G.=3-95— 4-014.  Lustre  anbmetallic.  Color 
iron-black,  tai^nished  brown  on  exposure.  Streak  green,  Frac- 
ture n 


Oompoaition. — MiiS=^iilpbiir  S6'7,  mangnncao  63'3.  Analysia  by  Arfvedsoii,  (K. 
V.  Ac.  H.  1822): 

Sulphur  Sl-aO,  Manganese  62'10=100. 

A  apeoimen  fwin  Siebenbui'g  affoi'ded  Klaprufch,  (Bait,  iii,  3S),  Mn  83,  S  11,  C  6= 
98  ;  and  in  another  Vaiiqnalin  found,  Mn  85,  S  1B=:100.  In  one  from  Mexico,  Del 
PJo  found,  S  E9-0,  Mn  64-6,  Si  6'a=100. 

B.B.  on  charcoal  fuses  on  the  thinnest  edges.  Wlien  pulverized  nnd  thiMwn  into 
mupiatio  aeid,  or  dilute  sulphuric  scid,  sulpEnretted  hydrogen  is  evolved. 

Manganblende  oeciira  in  veins  in  tjie  gold  inines  of  Sagyag  in  Trni^Bylvania,  as- 
sooiated  ■with  tellnrinni,  carbonate  of  manganese,  and  qusrt.i. 

STEPOORITE,  jVim?.  Snlphnret  of  Cobalt  KobaltGulfiiwt,  ^a.wrt',    firauco baiters. 

Massive,  disseminated  in  gi'ains  or  vehis. 

G.— 5'45.     Color  steel-gi-ay,  inclining  to  yellow. 

Oomposition. — Co  S=Sulphiir  SS'2,  cobalt  64 'S.  Analysis  by  Middleton,  (Pliil, 
Mag.  [3],  xxviii,  362): 

Sulphur  3o-Se,  Cobalt  6464=100. 

From  Syepoor,  near  R^pootanah  in  Norfh  West  India,  where  it  occnrs  in  aiioient 
schists  with  masfnctic  pyrites.  It  is  employed  by  the  Indian  jewelers  to  give  a  rose 
color  to  gold. 
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SLTLPnirRET  OF  TRON  AND  NTCKEL,     EUeuniekBlkiee,  Schemer. 

Monometi"ic.     Cleavage  octahedral.     Massive,  gi-aniilar. 
H.=3-5 — 4.    (t.=4'6.     Color  light  bronze  yellow.    Streaklight 
bronze  brown.     Not  magnetic. 

Cfamjoosii-mn.— (JNi+jFe)S^Tilphur36-0,iron41-9,iiiokel22'l=100.   AimlyRis 
by  Seheerer,  (Fogg.  Mii,  815) : 

Sulphur  36-86,  Iron  W86,  Hiokel  22-28. 

Oeeara  with  copper  pyrites  in  a  hornblende  rook  near  Lillehamnier  in  Sonthei-n 

Norway,    The  ore  is  vftluable  for  the  extraction  of  nickel,  this  metal  being  noiv  in 

great  demand.     An  impure  vai'iety,  slightly  mixed  with  mHgnetite,  ia  fonnd  «t 

Inverary,  in  Avgjleshire,  Scotland. 


Monometric.     Occurs  commonly  in  fine  graniilar  n 
speeimens  foliated.    Cleavage  cubic. 

H.=2-5— 3.  G.=T — 8-8.  Lusti-e  inetalHc.  Color  lead-gi-ay, 
somewhat  bluish ;  cupreous  varieties  yellowish.  Streak  darker. 
Opaque.    Fracture  granular  and  ehining.    Kathei"  seetile. 

GompostUon — Ph  Se=^6leni\mi  27'fi,  load  72-4,  with  part  of  the  leml  often  re- 
ukeed  by  Eilvei      Analysea    1    H.  Boae,  (Fo^.  ii,  415,  iii,  281);   2,  Stromeyei', 
(Poggu  40$)    3  Rammelaheig  (2d  Snpp.  127);  4,5,  6,  H.  Roes,  (Pogg,  iii,  288); 
•j  8  Kersten  (Pog^  xIyi  265) 
1    Tilkeioae  27  69  11-81,  Eose, 

1    Claratfaal  3811  70-BS  Co  0-83=-99'92,  Stromeyer. 

^    TiU-eioJa  26  62  eO-15  Agll'6';=98-34,  Rammelsberg. 

4  Clftusthal    UleilolaUhlei)    Bl  42  6S'9a  Co  3-14,  Fa  0-4B=98-93,Ro8e.  [R. 

5  Tilkerode  (lelenbleikupjet)  34-23  47-48  Ou  IB-lSAg  l-29Pe  aTidPb20e^lO0-Bl. 
I,  {lelenkumfnblei)  29  96  69-67      7 "86  Fe  0-83,  Pa ftud Pb 0-44, MJtfceomp. 

100=99-21!,  Rose. 
7    f  lasbatli  dOOO  63-74      8-03,  Ag  O'OS  3Pe  2-00,  8  trace,  <\aa,Tiz 

4-6=98-8],  Keratsn, 
S.  "  "  29-35  63-83      4-00         0-07,  Fo  and  8  traee,  quartz 

2  06=99 -35,  Kersten. 

In  No.  S  part  of  tlie  lead  ia  replaced  hy  ailver=^Pb,  Ag)  Se. 

Nob.  5  to  8  contain  eoppar,  and  may  be  diatiuot  species  as  tlvey  have  been  eon- 
aidered;  bnt  it  may  be  more  correct  to  view  them  as  varieties  of  Claiistlialitrf^.  in 
which  eopper  replaces  part  of  the  lead. 

No.  4  ia  ^Iherodite,  Haid. ;  6,  6,  Raphanonmite,  Kobell ;  4,  5,  B,  are  called  ZorgUe 
by  Brooke  and  Miller. 

No.  6  gives  the  formula,  Pb  Se+Ca  Se  ;  G.=5-6. 

Noa.6,7=aPbSe+CnSo;  Q.=6-9— 7-04. 

No.  8=4  Pb  Se+Cu  Se ;  G.=7-4^-7-46.     Color  dark  Icad-gvay;  powd(>r  gi-ayisli 

No.  4  covreaponds  to  fi  Pb  Se-^-Co  Se". 

B.B.  in  addition  to  the  naiial  phenomena  arising  fi-om  the  presence  of  lead,  it 
givesoff  the  odor  of  horseradish,  and  dexiositB  on.  tiie  charcoal  a  i-eddisli  bi-ovrn 
snbatance.  Heated  in  a  glaiBs  tube  closed  at  ona  end,  the  selenium  almoat  immedi- 
ately sublimes,  forming  a  red  ring  within  the  tube,  and  on  heating  the  tube  to  red- 
ness, the  ore  fussB  and  the  red  rin^  partially  disappears,  and  a  whits  crystalline 
deposit  remains.    The  orea  containing  copper,  give  a  copper  roaelion. 

Clausthalite  mnoh  resembles  a  granulai- galena ;  but  its  color  ia  somewhat  peou- 
liar  in  its  slight  tinge  of  blue.     It  oeonrs  massive  in  a  vein  of  hemr.lite,  near  Harz- 
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geTOdein  theHarLz,  at  GinuBthal,  Tillcerode,  Zurge,  luid  Lelii'bauh »,  ani!  at  Eeiuabei'g 
neni- Fi'eibei'g,  in  Sasony. 

Lbhbbachitb,  E  and  M. — Selenid  of  M 
From  Tilkerode  and  Lehi'bttuh,  and  i^iay  I 
and  Selenid  of  Mei-onry.    It  is  deaci-iM<l  as  having  the  atrnctin'e  and  uoior  of 
Clauethalite.     G.=^'3.    AnalysBB  by  Rose: 

Se  24-97  PbBS'M  Hg  18-94=97-Y5. 

21'98  27-33  «'60=100, 

B.B.  glvtffl  thu  odor  of  Boleiiinm.  and  affords  nieromy  with  soda, 

NAUMANKITE,  Ilaid.     Seloneilber,  Jiose.     SilbeiiihyllinglimK,  BrtU. 

MoiiomoUie;  in  cubes.  Cleavage:  cubic,  perfect.  Also  mas- 
sive, gramilai',  and  in  thin  plates, 

H.^2-5.  G.— 8*0.  Lustre  ineta.liic,  splendent.  Color  and 
streat  iron-black, 

Gomposition. — Ag  8e=^eleiiivim  aS'S,  silvel'  1S-'i.  Analysis  by  G.  Itoae,  (Pugg. 
xiv,411): 

Sdenium.  39-68,        Silver  65-58,        Lead  4-91=IUU. 

B.B.  on  ubarooal  it  malts  easily  in.  the  outei'  flaine ;  in  tlia  inner,  with,  some  in- 
tumesoence.    With  soda  and  imrax  it  yields  a  bead  of  silver. 

Oeours  at  Tilkei'ode  in  the  Hartz. 

Acooi'ding  to  Del  Eio,  anotiior  solonid  of  silver  oeooi's  at  Taauo  in  Mexiuo,  urystal- 
lised  in  hexagonal  tables. 

Ths  Silbei'phjflliagliuts,  acooi'ding  toFlattner,  is  a  mixtiii'e  of  seleiiEilver  and  solen- 
molyhdena,  contaimng  a  little  gold.  H.r^l — 2.  G.^*-8 — 6'9.  Color  dark  gray. 
Foliated,  with  one  perfect  uleavage.     From  Dantseh-Pilsen,  Hiingavy,  in  gnaisa. 


In  thin  dendritic  crasfe.     Soft.     Lustre  metallic.     Color  eilver- 
wliite.     Streak  eMning. 

CamposiUori. — Cu   Se^^elenium    8S-4,    copper    Bl-G,     Analysis    by   Barzeliiis, 
(Afhandl.  vi,  42); 

Selenimn  40,  Coppei'  64. 

B.U.  tliB  odor  of  eeleiiiom  and  fnsea  to  n,  gray  bead.  With  soda  slowly  reduced. 
Ooonra  ai  SJtiikernni  in  Swadee,  and  also  near  Lehi-baeh  in  the  Hartz.  Beudant 
gave  the  name  Berseline  to  this  speoies,  which,  as  it  has  other  applications  in  the 


'e  have  changed  to  another  form,  as  above. 


Massive ;  in  black  metallic  films,  staining  the  calcareous  spai'  in 
which  it  is  contained. 

Soft ;  easily  cut  by  the  knife.  Lustre  metallic.  Color  between 
silver-white  and  leaa-gi-ay.     Sti-eak  shining. 

GoMpoeitiim. — fin  Se+Ag  3e=(6n,  Ag)  8a=8oleninm  31-8,  copper  25 'S,  silver 
431.    Analysia  by  Beradioa,  (AEhandJ.  vi,  43) : 

Selenium  26'0O,        Copper,  2308,        Silver  SSDS,        gangne  8'90=98-88. 
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B.B.  gives  copioas  ftuaes  of  selenium,  and  ou  choruoal  fuses  veadilj  to  a,  gray 
mataUic  globule,  leaving  a  baftd  of  Balouid  of  silver.  With  borax,  a  eopper  reaction. 
Dissolves  in  boiline  nitric  aad. 

It  has  been  found  only  in  small  guantities  in  theSti'ikerumoopperminain  Sniao- 
land,  Sweden,  in  a  kind  of  rock,  imbedded  in  calcareous  spar.  It  was  discovered 
and  analyzed  by  Berzeliits,  and  named  from  tv  and  Kaipts,  opportunely,  bcoauBe  the 
mineral  was  found  soon  after  the  discovery  of  the  metal  selenium. 


Monoraetric  ^     In  coai-se-grained  masses,  aiid  granular. 
H.=2— 3-5.     G.=8'3— 8-9.     Lnsh-e  metallic.     Color  between 


lead-gray  and  steel-gray.     Slightly  malleable. 


1.  Sftvodinsky,  Altai,      Te  86-98  Ag  62-43    Fe  0-24=99 -6 2,  Rose. 
3.            "            ■'                 36-89  62-32         0-SO=99-7l.  Rose. 

3.  lft^yng,G.=8-8I— 8-45,  87-76  61 -55,  An0-e9,  Fe,  Pb,  S,  (j-oc«=100,  Pet^, 

4.  "        G.=8-12— 8-83,  34-98  46-76         18-36         "  "     =100,  Potz. 

6.  RetKbanya,  S7-96  54-67,Foreign8ubstauces  15-26^97 '88, Rarain. 

No.  4  is  the  Fetsite  of  Haidiugei-,  (Tellafgold^ber  of  IlauBmann) ;  owing  to  ths 
goid,  the  specific  ttravity  is  high. 

B.B.  on  ohai-coftl  fusee  to  a  black  globule,  which  on  cooling,  after  the  action  of  the 
reducing  flame,  presents  points  or  dendriteH  of  silver  on  " 
ie  a  gloss  tube  it  melts  and  gives  a  yellow  color  to  the  g 
of  soda  a  globule  of  pave  silver  is  obtained. 

It  oooiirs  in  the  mine  of  Savodinski,  about  forty  wersb 
of  Siranowski,  in  Siberia,  in  a  talcose  rock,  with  iron 
copper  pyrites.     Specimens  In  the  museiim  of  Barnaul,  on  the  Ob,  a 

ALTAITE,  Haid.     Telluvid  of  Lead.    Tellurblei. 

Mouuiiieti-ie.  Usually  inasaive;  rarely  in  cubes.  Cleavage: 
cubic. 

H.=3 — 3-5  G-.=^8-159,  Lusti-e  metalKe.  Color  tin-white,  re- 
sembling that  of  native  antimony,  with  a  yellow  tai-nish.     Sectile, 

CoiJiyosiiiot*.— Pb  Te^Telluriam  38-3,  lead  61-7.     Analysis  by  G.  Rose,  (Pugg. 

Tellurium  38-87,  Silver  1-28,  Lead  60-85. 

BB.  voIatiliMB  in  the  reduoinjf  flame,  esoepting  a  minute  bead  of  silver.     Colore 
the  flame  Hue.    Soluble  in  nitric  acid. 
Occurs  at  Savodineky,  neal-  Barnaonl,  in  the  Altai,  with  telluric  silvei'. 

GRUNAUrrE,  meot.     Saynite,   Kobdl.    Bismuth  Hiokel.     Nicltehvismuthglnnz. 

Monometi-ie.     Kgs.  11, 15, 16.     Cleavage  octahedral. 
H,='4-5.    G.=5-13.    Lusti-e  metallic.    Color  light  steel-gray  tu 
silver-white,  often  yellowish  or  grayish  through  tarnish.     Brittlo. 

lalysea:    J,  Kobull,  (J,   f.  pr.  Cheiii,   vi,  3S3) :   2,  3,  Schiiabel, 
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B.B.  fuses  to  a  gray  brittle  mngnetio  globule,  coloring  the  oharooal  greenUll  yel- 
low.    Dissolves  Id  nitric  acid,  excepting  tlie  sulphur. 
Foand  at  GrUnan,  in  Snjn  AltenkiriAeii,  witS.  quartz  and  copper  pyrites. 


Mononietric :  fcetrabedral.  Observed  planes,  0, 1,  1,  2,  33,  *§. 
Figs,14,53to58.  Cleavage:  dodecahedral,  highly  perfect.  Twins: 
lace  of  composition  1,  ae  m  i.  273A,  of  which  f.  273  is  the  simple 
tbiin.  Also  botryoidal,  and  other  imitative  shapes ;  sti-ucture 
columnar  impalpable  ;  also  massive,  compact. 


H.=3-5— 4.  a.^3-9--l-2.  4-063,  white,  New  Jersey.  Lustre 
resinous  to  adamantine.  Color  brown,  yellow,  black,  red,  areen ; 
white  or  yellow  when  pure.  Streak  white — reddish-brown.  Trans- 
parent— translucent.     Fi-actiire  concboidal.     Brittle. 

e  &1.     Analyses :  1,  Arfvedson,  (K.  V.  Ac. 

;  2,   Ldwe,  (Fogg,   xxxviii,  161) ;  3,  Keraten.  (Pogg. 

"   S,  7,  JackBon,  (Geol.  Eep.  N.  Hampshire, 

S) ;  11, 12,  C.  Beohi,  {Am.  J.  Sei.  [3],  siv, 

I,  BorlJiier  ;  15,18,  Bousaingaidt,  (Pogg, 


Zn 


Fe 


1. 

3.  Praibraiu,   gbrous,  33T6  61'40  22*9 

3.  Oai'inthia,  Rftibel,  rA.  jTfl-  32-10  64-22     1-32 

4.  ChriatianifcjffrroBi,  33-78  S3-17  11-79 

5.  Eaton,  N.  H.  ywh.  bn.,  83-23  63-62    3-10 

6.  Shelbui-ne,  N.  H.  33-6  62-0     lO'O 

7.  Lyman,  N,  H.  33-4  66-6      8-1 
la   White,  a.  Jersey,  33-22  67-46    

11.  ^aiTOOiife,  Tuscany,  32-12  BO-90  11-44 

12.  "  "  33-65  48-11   16-23 


Cd 
^100,  Arfvedson. 

I-50=98-34,  Lowe.  [9»-16,  K. 
traee,  8b  and  Pb  0-72,  fi  0'80=: 
,  Mn  074,  Ca  (j-oce  99-48,  Soh. 

0'6  including  loBS=;l 00,  Jackson. 

3-3,  Mn  l-8=99-l,  Jackson. 

2-3=99 -7,  Jftekaon. 
iruee,  99-68,  Henry. 

i-33,  Fe  8'  0-75=96-44,  Baehi. 
tr.,  Ou  tr.=97-99,  Bechi. 
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la.  Chai'unI*,  82-t(j    13-71^=y6-«,  LuKsnu. 

14.  England,  'Jl'8         8'4=«8'3,  Bei'thiei'. 

15.  Marmatite,  Marmatu,        77-5      22'S=^100,  Boussinganlt. 


I'oi't  of  the  zinc,  aa  sliown  by  tlie  Bnalyses,  is  often  replaced  Ijy  ii'on  ftud  oadminni. 

The  Mm-matite  (aaal.  IB,  16)  tifforda  t£o  foimula  SZQS-|-FeS=77  Zn  S  and  23  F«S ; 
(unaL  11,  13),4Za_8+Fe8.    Jtfaj-aamoito  of  Shepard  (Am.  J.  ScL  [2],xiv,  210)  is  a 
.   mai'matite  from  Middletown,  Ct.,  partially  decomposed  and  uontointng  some  free 
sulptui'.    PTzibrcartite  is  eadmifaroTiB  blende. 

B.B.  infasible  both  alone  and  with  boras,  or  only  the  thinnest  edges  rounded.  By 
a  strong  heat  in  the  outer  flame  on  ohaiMool  yapors  of  zinc  are  avoWed,  which  coat 
the  charaoa!.  Dissolves  in  nitric  aeid,  dnring  which  sulphuretted  hydrogen  ia  dis- 
engr^ed.    Some  speoimens  phosphoresce  when  stmct  with  a  steel  or  by  Motion. 

Blfflide  oooura  in  both  crystalline  and  aedimentary  rooks,  and  is  uBually  associated 
with  galena ;  also  with  heary  spar,  copper  pyrites,  fluor,  spathic  iron,  and  fre- 
qnentlT  in  silver  mines. 

Derbyshire,  Cumberland,  and  Oorowall,  afford  the  black  varieties  ;  alao  Transyl- 
vania, Hnngary,  ond  the  Hartz.  Sahla  in  Sweden,Rntieboratz  in  Bohemia,  and 
many  Saxon  localities,  afford  splendid  black  and  brown  orystsla.  A  variety  having 
a  divergent  fibrous  stmeture  and  presenting  botryoidal  forma,  is  met  with  iu  Corn- 
waU ;  at  Baibel ;  and  at  Geroldseck  in  Baden. 

Blende  abounds  with  the  lead  ore  of  Missouri,  WiBconsin.  Iowa,  and  IIiinoi».  In 
New  York,  SuUivan  Co.,  near  Wurtzboro',  it  constitutes  a  large  part  of  o  lead  vein 
in  millatone  giit,  and  is  ocoasionally  iu  octahedrons ;  in  St.  Lawrence  Co.,  brown 
blende  occursat  Cooper's  falls,  in  a  vein  of  carbonate  of  lime  ;  at  Mineral  Point 
with  galana,  nndinFowler,on  thefarm  of  Mr.  Belmont,  in  a  vein  with,  ii-on  and 
copper  pyrites  traversing  serpentine ;  at  the  Auernin  lead  mine  in  Colmnbia  Co.,  of 
yellow  and  brown  colovs ;  in  limestone  at  lookport,  in  houay  and  wax-yellow  crys- 
tals often  transparent ;  with  galena  on  Flat  Creek,  two  miles  southwest  of  Sprakai's 
Basin.  In  Msaaaohusetts,  at  Sterling  of  a  cherry-red  ooior,  with  galena ;  also  yel- 
lowish bl'OWn  at  the  Southampton  lead  mines  ;  at  Hatfield  with  wJena.  In  New 
Hamprfiira  at  theEatonleadmine;  at  Warren,  a  large  vein  of  Hack  blende.  In 
Maine  it  occurs  at  the  Lubeo  lead  mines  ;  also  at  Bingham,  Dexter,  and  Parsonsfield. 
In  Connecticut,  yellowish-green,  at  Brookfield ;  atBerlin  of  a  yellow  color ;  brown- 
ish-black at  Koxbuiy,  mid  yellowish-brown  at  Lane's  mine,  Monroe ;  a  viJdte  blende 
(Cleiophane  of  Nuttall)  occurs  at  Franklin,  N.  Jers^.  In  Pennsylvania  at  the  Per- 
kiomen  lead  mine.  In  Virginia  at  Walton's  gold  mine,  Louisa  Co.,  and  more  abun- 
dantly at  Austin's  lead  mines,  Wythe  Co.,  wEere  it  oooars  crystallized,  or  in  radi- 
ated orystallizatioDS ;  at  Prince  vein,  Lake  Superior,  abundant;  near  Rosidai'e, 
Illinois,  with  ealena  and  oalcite ;  in  Tenue^ee,  at  Haysboro',  near  Nashville. 

The  Leher-Uende  (hapatic-blende)  of  Breithaujt,  (J.  t  pr.  Ch.  xv,  331),  contains 
carbon,  and  is  considered  by  Berzelius  common  zmo-blende,  impure  with  a  mineral 
resin,  or  some  other  mineral  with  carbon  in  its  composition. 

_  Ai/TERED  Poasis. — Blende  by  osydation  changes  to  zinc  vitriol.  OaJamine  (2n' 
Si-f-1-i-fil,  Bmithsonite,  (Zn  5),  and  Limonite  ocoui-  as  pseudomorphs.  The  sul- 
phate  is  decomposed  by  bicoi'bonate  of  lime,  pTOduoing  raoithsonite ;  and  the  alkl^ 
line  silicates  in  solnfioii,  aetingonthe  sulphate  or  carbonate,  afford  Silicate  of  zinc. 


COPPER-QLANCE.  Chalkosine,  Setid.  Vitreous  Ooppei>.  Sulpbiiret  of  Copper. 
RediTithite,  Mcol.  Glance  Copper.  Kupfergloe,  IF.  Kupferglamz,  Haiss.  and 
L.     Onivi'e  Sulfure,  H. 

Trimetric.     / .■  7=119°  36',  0  :  B— 120=  57' ;  a:h ; c~i-&67(i  : 
1 :  l-717(i. 

0  :  i=14r°  1&.        0  :  |i=147°  &.         is  :  ■i3=120'^  25'. 
O  :  i=136"  2^'.        0  :  2^=117°  16'.       1  :  1  (raac.)=12e°  5tJ4'. 
O  :  1=117°  34'.        2i :  2^=125'^  28'.        1  : 1  (brach.)=79°  48^'. 
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-leavage :  /,  indistinct.   Twins  :  (1,)  eoinposition-face  I,  produc- 
hexagonal,  or  stellate  forma,  (f,  270B) ;  (2,)  composition-face  \,  a 


mg 

crucifonn  twin,  (f.  276A),  crossing  at  angles  of 
92°  5'  and  87°  55' ;  (3,)  composition-face  2*  (f. 
2T6B}  a  emciform  twin,  angle  of  intersection 
125'-'  28'.  Also  massive,  structure  grannlai'  or 
compact  and  impalpable. 

H:=2-5— 3.  G.=S-5— 5-8  ;  5-7022,  Tliomson. 
Lnsti'e  metallic.  Color  and  streak  blackish  lead- 
gray  ;  often  tamished  blue  or  green  ;  strealc  Bome- 
timea  shining.     Fracture  conchoidal.     Sectile. 
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1.  Siegen,  IS'OO  IS-BO  0-16,  Si  1-00=100'25,  Ullmdnti. 

2.  Tallanark,  Nuiwfvj,  G.=5''!9a,  30-43  77-76  0-9l!=9S'10,  Sohserec. 

3.  "  ',         G,=5.52I,  20'36  79-12  0'28=9e''!6,  Soheerw. 

4.  Siegen,  mossiiw,  2I'S0  74-7S  1-26,  Bi  2'00=9tf'49,  Sclniitbel. 

5.  Mt,  Calani,  20-50  76-64  I-7e=98-79,  Eoohi. 

6.-  Chili,  21-81  74-71  3-33=99-86,  Wilozjnsty. 


Selieerer  infers  from  tlit 
jsia  abo-ye,  tliat  the  erystnllizi 
pliui-ei   of  copper  ia   aimorpli 
hexagonal. 


of  the  spooimens  employed  for  liia  second  anal- 
was  monometric,  and  tlierefore  tOiat  this  £ul- 
Hafly   en-oneonsly  made  the  orjatallization 


[1  the  01 


n-  flame  melts,  ^ves  out  fiimee  of  sulphnr,  and  ei-niis  elo-wiug  drops 
iring  the  fiame  at  the  same  time  bine.     In  the  inner  name  Iteoomes 


with  a  noise,  coloring 

covered  with  a  coating  and  does  not  melt.    On  charcoal  the  snlphuv  is  drivan  off, 
aad  a  globnla  of  copper  remaiaa.     In  heated  nitric  acid  forms  a  green  eoliition. 
the  sulphnr  is  precipitated. 

Oorn-wall  affords  splendid  crystals  where 
ores  of  copper.  It  ooeurs  also  at  ITaasnetbura 
Fair  Island,  Scotland.  Tlie  compact  aud  mi 
Haxoiiy,  the  Bunnat,  &a. 

In  tlie  United  8tat«,  compact  varieties  ocenr  in  the  rod  sandstone  foKmstion  at 
Simsbary  and  Oh*ehire,  Conn. ;  also  at  Solinyler's  mines,  N,  J.  Brietol,  Conn.,  af- 
foi-ds  large  and  brilliant  crystals,  f.  278,  27tiA,  27flB ;  fig.  27flB  a  crystal  with 
its  striie  and  irregularities,  compounded  by  t-wo  difterent  niothodB.  Anothsr  crys- 
tal has  a  small  octahedral  plane  situated  obliquely  upon  tlie  interaeetion  of  1,  i.  and 


occurs  in  veins  and  beds  witJi  olliei- 
Haddingtonshire,  in  Ayrshire,  aud  in 
ive  varieties  oeeiir  in  Siberia,  Hesse. 
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adjoining  tta  braohydiagonal  aeefion,  whieli  ia  probably  the  plane  ^.g- 
Bristol  oi'yBt;a]a=lS5°  4S'. 

In  Virginia,  in  the  United  States 
Between  Sflwmarket  and  Taney towi 
pyrites. 

The  argmt  en  epit  or  <^vre  spici/orme  of  Hafly,  which  is  merely  vegetable  matter 
impr^natad  with  this  ore,  oeours  at  Fcantenbevg  in  Heasia,  and  also  Mahoopony, 

This  species,  if  }!  be  taken  as  1!,  is  closely  homteomorphous  with  diserasite  and 
aragonite. 
AiTEEED  FoiiUB. — Ooppei'  pyrites,  Erubeeoite,  Blaofc  ci 


n  Thuringia.     G.= 

0*2  of  coppet,  and  .  ,  , 

Cu'  8'),  making  it  a  oompoiind  of  i  of  copper  glance  and  3  of  ooTelline. 

STROMEiyEKI'ra,  ffaid.  Ai'gentifai'ooa  Sulphuret  of  Copper.  Cnpi'eons  Sulphuret 
of  Silver.  Sulphnrot  of  Silver  and  Copper.  Silberkupferglanz  of  ike  Germans. 
Cuivra  Sulfui-6  Argentiffire. 

Triinetric:  isomorpliOTis  with  Copper  glance.  /:  1=119°  35', 
Obsei-ved  planes  0,M,p,i;  ^  :  1=1540  16',  (9:  fi=155°  7'.  Also 
massive,  compact, 

H.=:2-5— 3.  G.=6-2— 6-3.  Losti-o  metallic.  Color  dark  steel- 
gray.     Sti-eak  shining.     Fracture  snbconchoidal.     Sectile. 

ftimpowfion.— (Cu,  Ag)  S,  or  On  S-f-AgS^Sulphur  15-8,  sOvar  63-1,  copper  31'1. 
■      ■  "   "■  --  .       T     -f  326);  2,  Sander,  (Pogg.  xl,  313);  8-7.  Do 

S  Ag  Cn  Fo 

!.  Selilangenbei^,  Siberia,  15-783      62-273      30-478      0-333=98-876,  Sti-otneyer. 
3.  Rudektadt,  ffilesin,  1592         53-71         30*95         0-34^99 -83,  Sander. 

a  Pedi-o,  Cliili,  80-79  ""        ^    ""        ~^'     "'  " 

Catenio,        "  31-41 


19-93         24-04         53-94         2-09=) 


.00,  Domeyko. 
.00,  Domeyko. 
.00,  Domeyko. 
,00,  Domeyko. 
--   Domoyko. 


B.B.  fuBes  easily  to  a  gray  metallic  globule,  which  is  a  little  malleable ;  with  the 
flnseH  gives  the  reaction  of  copper,  and  on  a  enpel  with  lead  affords  silver.  Dia- 
aolves  in  nitric  aoid,  affording  aulphar.  The  bine  solution,  obtained  with  nitric 
acid,  aftords  indications  of  .copper  when  a  plate  of  iron  is  dipped  into  it,  and  also 
precipitates  silver  upon  an  immersed  copper  plate. 

Found  aaaoeiated  with  copper  pyrites  at  Schlangenbet^,  near  Kolyvan  in 
Siberia ;  at  Rndelstadt,  Silesia ;  also  in  Chili.  A  variety  has  been  obBcrved  at  Com- 
bavalln,  in  Pern,  which  contains  some  iron.  It  was  first  described  and  recognized 
as  a  distinct  species  by  Stromeyer. 

CINNABAR.  Sulphuret  of  Mercury.  Zinnober,  Mercurblende  of  the  Germans. 
Quecksilber  Leberorz,  W.  Stinkainnober  Lebererz,  Hiaii.  Corallinavz.  Marcure 
Snlftir^,  a  KirmSufis,  Tkeoph.  e.  lOS.  Ap;.iop,  DJosco!-.  V.  c.  109,  110.  Minium, 
Vitniv.,  Plin, 

Khombohedral.  S  :  Ji=92°  36',  B  :  0=127°  6';  a=l-lU8. 
Observed  planes  :  rhombohedrons,  |,  i,  |,  f,  ^.  J,  f,  R,  ^,  ±  L8,  g, 
y,4,|,  JJ,  8, -I, -4, -2, -5^,-^,-4, -4; -I- -i.-i;  pTramids,  22, 
62  ;  scalenohecfron  i' ;  and  also  0,  J.  Also  granular,  massive ; 
sometimes  forming  aupei-ficial  eoatiiigs- 
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J=li6'=  32'.         0  :  2=1100  43'.        |  :  1=110°  &. 
1=138°  36'.        2  :  2=71°  48'.  0:1^90°. 

i=133°  24'.        i  :  4=101°  58'.        7:  7=120°. 


:  /,  very  perfect.     Twins:  composition  face  0. 
H.=:::2— 2-5.    G.=r8-998,  a  eleavable  ra- 
riefy  from  Neumarktel.   Liiatre  adamantine,  ^ 

inclaning  to  metallic  when  dark  colored, 
and  to  dnll  in  friable  vai'ieties.  Color  , 
cocliineal-red,  often  inclining  to  brownisli- 
red  and  lead-gray.  Streak  scarlet,  sub- 
transparent,  opaque.  Fracture  subcon- 
cboidal,  uneven.     Sectile.  I 

Oamposition. — HgS=Solphur  13*8,  quicksilTer  86'9, 
Sometunes  impure  from  oCiy,  osyd  of  iron,  bitumen. 
AnalyeeB;  1,  3,  8,  Klaproth,  (Bait,  it,  li);  4,  John, 
(Jotn'B  Cheni.  UnterBuoh.  i,  262)  ;  S,  6,  Solmatid,  (Rom- 
mdBbei^,  4th  Supp.  269) ;  ?,  A.  Bealey,  (Quart.  J.  Chem.  Soo. 

8  Hg 

1.  Neumnrktd,    14'26  85-O0=99-25,  Klapi-oth. 

2.  Japau,  14''?6  84'50=99-25,  Klnpratli.  [Klaprotli. 

3.  Idria,  AeciriM,  IS-76  81 '80,  ¥e  0-2,  51  0*65,  Ou  0-1)2,  Si  O-flo,  C  3-3=99-27, 

4.  Jtipan,              17-6  78-4,  Pa  1-7,  il  0-7,  Ca  1-3,  Stn  0-3=100,  John. 
6.  Weatpbaiia,     13-67  ee"I9=100'46,  Sohnabal, 

6.  Wetzlar,  J8-78    84-B5,  gtmgiie  1  -02=99-38,  Sohnabel. 

7.  CaUforaia,        11-88    69-86,  Fa  V2g',  Ca  1-40,  Si  0-61,  idg  0-48,  Si  14-80,  Bealay. 

B.B.  ia  a  matrass  wiolly  Bublimes ;  and  with  soda  yields  mercury,  snlphurous 
fumes  escaping. 

The  hepatic  cinnabar  or  liver  or- 
brownish  straok;  it  ia  occasionally 
in  stmotnra. 

Cinnabar  ooEurs  in  beds  in  elate  foots,  and  rarsly  in  granite  or  porphyry.  It  has 
bean  obaarvod  in  veins,  with  ores  of  iron. 

Good  orystals  occur  in  tlie  eoal  formations  of  MoBcheUandsherg  and  Wolfsteia  iu 
the  Palatinate;  also  in  Japan,  Mexico,  and  Brazil  The  moat  important  Eurojieau 
hods  of  this  ore  are  at  Ahnaden  in  Spain,  and  at  Idria  in  Camiola,  where  it  is 
visaally  massiTa  It  oocura  at  Richenan  in  ITpper  Carinthia;  in  bads  travaraing 
— ----  -,t  Dunbrawa  in  Transylvania ;  in  gi-aywaoke  at  Windiaoh  Kappel  "~  """ 


mthia ;  at  Noumarktal  in  Carrdola ;  a 


it  Sobemnitz  in  Hunga 


., ^,  ungary 

n  the  Urnis  and  Altai ;  in  China  abmidantly,  and  in  Japan ;  at  San  Onofre  it 
Maxiao ;  at  Hnanea  Valica  in  Southern  Peru,  abundant ;  in  tbe  Provinoe  of  Co- 
quimbo  at  Guallilinga  and  Punitaqui  ;  and  forming  extensive  mines  in  California. 
The  California  bods  oeour  at  Wew  Almaden,  in  a  mountain  to  the  south  of  San  Jos^, 
between  the  Bay  of  FmnciBoo  and  Monterey.  Tliis  ore  ia  very  abundant,  and  of 
ea^  access.    The  variety  coralliruirz,  from  Idria,  has  a  enrvad  lamellar  struetm-e. 

'ftiis  ore  is  the  source  of  the  roej-oury  of  commerce,  from  -whioh  it  is  obtained  by 
sublimation,     IVhen  pui'e  it  is  identical  with  the  manufactured  vermillion  of  com- 

The  above  figure  is  from  an  elaborate  paper  by  Scbabus,  Wien.  Atad.  vi,  68. 


Ehombobedral.   i?  : -^=144°  8',  Miller;  «=0-33955.    Obsei-ved 

planes :  rbombobedi-al,  S, -1, i,  -^,  -3 ;  prismatic,  I,i2,'i%;  S:  1= 

1 
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110°  50',  /; -3=138'^  47', -^  : -J=161°  22',  0:^=159°  10'. 
Oleavage :  rhombohedral,  perfect.  TJaually  in  delicate  capillaiy 
crystallizations. 

■H-^S— 3-5.  G.=5-25— 5-65.  4-601,  Kengott,  JoacMmstahl. 
Lustre  metallic.  Ctelor  brass-yellow,  inclining  to  bronze-yellow, 
with  a  gray  irridescent  tarnish.     Streak  laright.     Brittle. 


5-66. 

B.B.  fusefl  to  a  brittle  metallio  magnetic  globule.  With  warm  nittie  acid  partly 
diesolved,  forming  a  gray  or  pale-green  Bolution.  Wholly  soluble  in  aqna  r^a.  In 
an  open  tnbe  gives  smphnrous  acid. 

Ocenra  in  capillary  crystals  in  the  eaTities,  and  among  crystals  of  other  minevak, 
at  Joftcliimstahl  in  Bobemia,  Jobanngeorgenstadt,  Pr^ibcam,  Eieobelsdorf,  An- 
dreasberg,  Cornwall,  and  other  plao«a.  H^ear  Mertbyr  Tjdvil,  at  Dowlais,  it  ia 
found  in  regular  crystais,  oeoopying  eaTities  in  nodules  of  spathic  iron.  In  capillary 
crystals  witb  epatbie  iron  at  the  Sterling  Mine,  Antwerp,  N.  T. ;  tbe  largest  dTfetal 
yet  observed  was  about  a  fifth  of  a  line  in  diameter,  In  some  cases  erystiJs  of 
spathic  iron  are  transfixed  by  the  needles  of  millecite.  (Am.  J.  Soi.  [2],  ix,  2Sl). 
Also  in  Lancaster  Co.,  Pa.,  with  chromiciron,  emerald  nickel,  and  ktemmererite. 


Hexagonal.     0  :  1=135°  8';  a.=0-S62.    Observed  planes 
/,  i,  1, 12,  i2. 

0  :  1=90°.  0  :  22=139°  53'.         1  i  1=138°  48'. 

(?:  2=116°  38'.        2:    2=126°  52'.        /:  J=120°. 

Cleavage:    0,  perfect;    T,   less  ao.     Commonly 
amorphous ;  atmeture  granular. 

■H.=3-5-^-5._  G.=f-4- 4-7;  4-63J,  27 

a  crystalline  variety.  Lustre  metalHe. 
Color  between  bronze-yellow  and  cop- 
per-red. Streak  dark-grayish  black. 
Fracture  small  suhconchoidal,  Bi-ittle. 
Slightly  attracted  by  the  magnet,  and 
subject  to  speedy  tarnish. 

Composition.— Je  B[+\  Fe' S']=Fe'  8'=Sulphnr  89'6,  iron  60-S,  G.  Rose.  Schoff- 
gotach  mates  bIbo  the  compounds  FaS+Fe^",  and  9  FeS-j-Fe'S',  but  they  are  rtgeeted 
by  Boae.  Analysei:  1,  Stromeyer, {Gilb.  Ann.  syiii,  183,  209);  3, 8,  Plattner,  (Pogg. 
xlvii,  369);  4,  5,  Berthier.  (Ann.  d.  Mines,  [Bl  xi,  499);  8,  H.  Boss,  (Poj^.  alvu); 
7,  Sohaffgotaoh,  (Po^.  1,  533);  8,  Stromeyer,  (loe.  cit.): 


100-00,3. 100-06  P.  99-94,  P,  lOO'O.B.  100-0,B.  100-00,  R.  100,  Sch.lOO.SI 
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A  niokelifai'oas  variaty  analyied  bj  Berzelina,  (Jahresb.  i 


M.  Boya,  (Axa.  J.  Soi.  [a],  xlii,  ai9),  niforded, 


1.  Klafva,  88-Ot 

a.  LaBoaater  Co.  Pft.  M-i- 
Deducting  the  impiiritiea 


Fe 


Co 


Mn 


Qongne 
0'460. 
21-16.1- 


51-643,       S-044,         0084, 

41-84,         4-66,     PbO-al,  1-au, 

^ ^ in  Boye'B  analysia  there  are  31-01  eiUplmr  to  40*19 

In  another  speeimen  from  Modnin,  Norway,  Sohaerer  detected  2-8  per  cent 
of  nickeL 

B.B.  afforda  fumea  of  snlpliaroiis  aeid  and  the  odor  of  sulptur.  On  ohacooal  in. 
the  exterior  flame,  converted  into  a  globule  of  red  osyd  of  iron ;  in  the  interior 
flame  it  fuses  and  oontinnes  to  glow,  after  the  blowpipe  is  removed.    The  masB  on 


It  generally 
■g  in  Siberia, 

■  pyrai-gyrite. 

Ite  c 


OryatoDine  plates  of  this  speoieB  have  been  observed  at  Kongeberg  ir 
and  at  Andreaabere  in  the  Hartz;  but  they  ate  of  rare  0( 
oceurs  maeeive,  in  fissures  of  eryatalUne  roeis ;  alao  found  al 
Bodenmaie,  Breitanbrimn,  Fahtim;  at  Joachimatiihl  on  c 
Cleavable  Tafietiea  aooompany  iolite  at  Bodenmais  in  B 
apeeimana  are  abundant  in  Cornwall,  at  Appin  in  Argylashire,  Saxony,  Siberia,  and 
the  Hartz.    It  taa  rIbo  been  observed  in  the  laraa  of  VeanTiua,  and  in  some  me- 

Trumbull,  Conn.,  and  the  adjoining  town  of  Monroe,  afford  the  cleavable  variety 
of  this  speciea ;  at  the  former  place  it  oeeura  in  the  topaz  and  fiuor  vein,  at  the  latter 
in  a  cjuartz  vein,  in  gneiaa.  Compact  varietiea  ooonr  with  icon  pyritea,  at  Stafford, 
Corinth  and  Shrewsbary,  Yt.,  and  in  many  porta  of  Massachusetts;  also  a  mile  and 
a  half  north  of  Port  Henry,  Esses  Co.,  N.  T.,  near  Natural  Bridge  in  Diana,  Lewis 
Co.,  and  with  magnetic  iron  ore  at  O'Neil  mine,  and  elaewhere,  in  Orange  Co.,  N.  T. 
In  Canada  in  lai^  veins  at  St,  Jerome,  Ac. 

Its  inferior  hardneaa  ia  sufficient  to  distinguiah  it  from  common  pyrites. 

;  Breithaupt,  Pogg. 


Hexagonal ;  hemihedral,  with  the  opposite  exti-emities  dissimilar. 
0  :  1=136°  24' ;  a:  0-824:7.  Oliserved  planes  as  in  the  annexed 
figure,  with  also  4  and  i%. 

^:i=154°32'.         J:  1=133°  36'     1: 
C:  2=117°  43'.        J:  2=152°  18'     2: 

Cleavage :  I,  distinct ;  0,  imporfoct. 

B:.=3— 3-6.  G.=4-8,  Brooke;  4-9— 4-999, 
Breithaupt ;  4'5,  the  artificial,  Sochting.  Lustre 
adamantine.  Color  honey-yellow ;  orange- 
yellow — veined  parallel  with  the  axis.  Streak 
powder  between  orange-yellow  and  brick-red. 
Nearly  transparent.  Strong  double  refraction. 
Not  thermo-electric,  (Breithaupt). 

OompasiUon. — CdS=Snlphor  22-3,  cadmium  17 '7.  Analysis  by  Conncl,  (loc.  oit.), 
Salphur  22-56,  and  cadmium  '!7-80=S9-86. 

B.B.  on  charcoal  decomposed,  a.nd  a  yellowish-red  ring  of  oxyd  of  ca&ninm  is 
deposited.    Soluble  in  muriatic  a«id,  affording  sulphuretted  hydrogen. 

Greenockite  ocenrs  in  short  hex^onal  crystals  at  Biahoptown  m  Renfrewshire, 
Sootland,  in  a  porphyritie  trap  and  amygdaloid,  aEsooiated  with  prehnite.  It  was 
named  in  honor  of  Lord  Greenock,  its  diecoverer.  This  species  la  related  in  form 
to  copper  nickel  and  breithauptite.  It  has  been  found  aa  ft  furnace  product,  (Ann. 
Ch.  Pharm.  Ixxxvii,  84,  and  Halle  Zeitachr.,  i,  846, 1858). 
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iz,   llr.     Solenqueeksilbci'. 

Massive ;  texture  compact  granular ;  no  cleavage. 
H.=2'5.   G.=7-l — ^7-37,  Olausthal  ore.    Lustre  metallic.    Streak 
shining.     Color  steel  to  blackish  lead-gray. 

Oomposiitom.— AnaXyeafl:  1,  H.  Rose,  {Pogg,  slvi,  315);  2,  8,  Keel,  {B.  u.  I-I,  Ztg., 
1862,  No.  47): 

1.  Mexico,        8-49  30SO  81-8S==e812,  Rose. 

2.  Olauatlial,  21 'al  0-36  66-52,  quartz  10-28=99-al,  Keri.      , 
8.          •'         24-05              0-12  '72-26,      "        a-B6=99-74,  Earl. 

Anftlyeia :  1,  Hg  (S,  8e),  -with  S  to  3e  aa  4  :  1 ;  2,  8,  Hg  Se=Seleninin  28'B,  quiet- 
silver  71-7^1000  ;  or  more  nearly  Hg"  Se'=Seleninm  24-7,  quickBilTor  75-2^100. 

B.B.  on  oharooal  givea  ofE  the  odoi-  of  aelenium,  and  a  white  inoruatafcion  covers 
the  ooal. 

is  of  mercury  In  Meidco,  near  San  Onofre  ;  also  with  copper 
in  the  Hartz.     It  has  nearly  the  color  and  Instre  of  gi'ay 


d  isomorphous  with  Breithauptite.  O  :  1=136^ 
35' ;  a  :1}-81944.  Observed  planes,  6»  and  1 ;  1  : 1  (pyr.)=138° 
48'.  Usually  massive — structure  nearly  impalpahle ;  also  reniform 
with  a  columnar  structure ;  also  reticulated  and  arborescent. 

H.=5— 5-5.  G.^Y-33— 7-671.  Lustre  metallic.  Color  copper- 
red,  with  a  gray  to  blackish  tarnish.  Streak  pale  hrownish-black. 
Opaque.    Iracture  uneven.     Brittle, 

Composition. — Ni  AB=Araenio  66-9,  nickel  44-1,  Anaiya«a :  1,  Stromeyer,  (Gbtt. 
geL  An2L  1817,  204);  2,  Pfaff,  (Sehw.  J.  ixii,  266);  B,  Suokow,  (Verwitt.  im  Miii., 
88,  Ramm.  4th  snppl.  122);  4,  Berthier,  (Ann.  Ch.  Rhys,  xiii,  62);  5,  Seheerer, 
(Pogg.  Isv,  292);  6,  Ebelmeii,  (Ann.  d.  M.  [4],  si,  56);  7,  Sohnabel,  (Ramm.  4th 


1.  RiechelBdorf, 

54-73 

44-21 

0-34 

0-32 



0-40= 

=  99-99,  Strom. 

2. 

46-42 

48-90 

0-34 

0-66 

0-80= 

=  97-02,  Rfaff. 

58-69 

46^6 

2-70 

0-15: 

=102-30,  Snokow. 

4.  Allemont, 

48-80 

S9-94 

0-16    8-00 

2-00:: 

=  99-90,  Berth. 

0.  Krageroe, 6.7-662,  64-86 

44-98 

0-21 

CaO-16 

0-14= 

=  99-79,  Scheer. 

6.  Ayei-,  G=7-B 

9,        64-06 

43-60 

0-46 



0-32    0-05 

218, 

gangue  0-30= 
100-76,  E. 

7.  "Westphalia, 

63-71 

46-37 

_ 





0-48, 

Ctt  1-44=100,  8. 

An  ore  from  Baleo  in  the 

Pyrene 

SB,  afforded  Berthier, 

Aa  38-0, 

Sb  27-8 

L,.0 

p„1. 

4,        S  2-8, 

quarti  2-0=100, 

in  which,  aa  in 

araenie  appeara  U 

■  be  replaced  by 

antimony. 

B.B.  on  charcoal  emifa  aisen  oal  fomea  and  ftieea  to  a  white  globule,  which 
dariena  by  expoaure  to  the  a  In  n  t  c  acid  soon  assmnes  a  green  coating,  and 
in  nitromuriatio  acid  is  disaolved 

Copper  nictel  aooompanies  cobalt  s  Ive  and  copper,  in  the  Saxofl  minea  of  Anna- 
berg,  Setineebei^,  Ae. ;  also  m  Tbup  ng  a  Hesae,  and  Stjria,  and  at  Allemont  in  Da«- 
phiny.  It  IB  oeoasionaUy  ol  erved  m  Cornwall,  as  at  Pengclly  and  Huel  Chance, 
and  at  the  Leadhills,  Scotland 

It  is  found  at  Chatham  Conn  n  gne  asaoeiated  with  smaltine.  Tliis  is  the 
moat  important  of  Oie  ores  of  u.  okel 
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0:1=135°  15';  »=0-8585.  Observed  planes: 
0,^,1,1.  0:  4=153'=  38',  0  :  f =133'^55'.  In  thin  hexagonal 
plates.     Also  arborescent  and  disseminated. 

H.=5'5.  G.=7-541,  Breithanpt.  Lnstre  metallic,  splendent 
Color  in  the  fr^h  fracture  light  eoppei'-red,  inclining  strongly  to 
violet.  Sti-eak  reddish-brown.  Opaque.  Fi'actnre  uneven — small 
snbconchoidal     Brittle.    ISTot  acted  on  by  the  magnet. 

Composition. — Ni Sb^:Antimoiiy  68'6;  Nickel  31-4.  Analyess:  1,  2,  Stromeyer, 
(Pogg.  jaxi,  184): 

1.  Sb  68^34    Hi  28-946    Je  0-866    Galena  6 -437=99 -983. 

2.  69-106  21 -054  0-843  X  2 -3  61  =99 -959. 
B.B.  on  charcoal  antimony  aublimea. 

Focmerly  found  in  the  Andreasberg  niountains,  with,  ealoite,  galena,  and  amaltine, 
but  long  Binoe  eshausted.    Has  been  obeerved  as  a  furnnce  product,  cryatallized. 

KAJfETTE,    Ectid.      Arsenical   Manganese.      Araoniurot  of  Manganese.      Arscnik- 
In  Ijotrjoidal  masses,  also  nmorptons;  structure  foliated  or  granular. 


aqua  regia,  without  leaving  any  residue. 

It  is  supposed  to  be  from  Saxony,  and  w. 
Dublin,  attached  to  a  mass  of  galena. 


e  S'7-6.    Analysis  by  Mi'.   Kane, 
trace  of  Iron=97-3. 


y  Mr.  R,  J.  Kane  of 


SCHEEIBEESITE,  HaiSnger. 


CompoiiHon-^Aaaljaia  by  M.  Patera,  (Mitth.  v,  Frennd.  d 
andAm.  J.  Soi.  [2],  Tui,  489):  PhoBpboru97-26,  iron  3.1-20, 
bon  uadetiirmineii 

Found  in  the  meteoric  iron  of  Arra.  A  similar  substance  was  dietingnished  by 
Beraelina  in  the  meteorio  iron  of  Bohumilita,  consisting  of  iron,  nickel,  and  sul- 
phur. 

■  The  Byslytite  of  Prof  Shepard,  (Am.  J.  8cL  [2],  ii,  380),  is  supposed  to  ha  a 
phosphuret  of  iron,  niekd,  and  magnesinm.  It  occurs  as  a  blacMsh-browu  poirder 
m  many  meteoric  irons,  constituting  usually  036  to  2-26  per  cent. 

The  Sohreiberaite  of  Shepard,  f  Am.  J.  Sei  [3],  ii),  from  a  meteorite,  is  supposed  to 
be  ft  "  Seeqnisnlphnret  of  ohromima."    The  name  has  been  changed  to  SneparMts 
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3,  PYKITES  DIVISION, 


1.  PYEITES  GaOUP,— Monometi'ie. 
Pybites,  Fe  S°. 

IIauehite,  Mq  S'. 

Smaltimb,  (Co,  Ki)  Aa^, 

CHLOASTHtTE,       (Ni,  I'e,  Co)  Ae'. 

6.  MARCASITE  GEOUP.—Trimetiio. 
Mabcasite,  Fe  S'. 

Baumblsbeboite,  Hi  As'. 
Lkucopysite,         Pe  Ae'. 

3,  NAGYAGITB  GROUP.— Dime  trie. 

NASrAQlTE, 

i.  COVELLISH  GROUP.— Hflsagom.1. 

COYELLINE,  ^  S". 


SE,  Co  (8,  As)^. 
Geksdoeffite,  Hi  (S,  Ab)'. 
TlLLJiASistiB,  Ni  (S,  St>,  Aa)'. 


JtaFiOKEL,  Fe  (S,  My. 
Qlauoodot,  (Co,  Fe)  (S,  A 
SrLVisi™,  (Ag,  All)  Te'. 


?  (Pb,  An)  (Te,  S)^ 


MOLVBDKMITE,  Mo  S^ 


Monometric ;  pyritohedral.  Common  form,  the  cabe.  Observed 
planes  0, 1,  1,  i2,  *|,  iS,  2,  22,  33,  42,  3f,  5f,  fi.  Tig.  1,  (com- 
mon), 11, 14,  67—75,  and  the  annexed. 
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Cleavage :  cubic  and  octahedral,  more  or  less  distinct.  Planes 
(9  and /often  striated,  asinf.  16Y.  Twins:  composition  parallel 
to  /;  this  composition  sometimes  parallel  to  each  of  the  edges, 
when  the  form  in  f.  182A  is  produced.  Also  radiated  suhfibrons, 
and  massive.  Often  reniform  or  glohular  with  a  crystalline  sui-- 
face. 

H.=6— 6-5.     G.=4'83 — 6-031.     Lnsti-e   metallic,    splondont— 

f listening.     Color  a  characteristic  bronze-yellow,  nearly  uniform, 
treak  brownish-hlack.     Opaque.,    Fracture  conchoidEU,  uneven. 
Brittle,     Strikes  fire  with  steel. 

Oomposition — Fe  S'=Iron  46''I,  flulphnr  63-5.  B.B.  becomes  red  in  the  oxydnting 
flame,  and  girea  offeulphnr;  ultimately  yields  a  globule  of  osyd  of  iron,  attract- 
able by  the  nm^net.  Soluble  in  nitric  ncid,  except  a  white  reaidue.  Some  raria- 
tiea  are  vety  liable  to  decotnposition  on  exposure  to  the  atmoepbere. 

A  variety  from  Cornwall,  Lebanon  Co.,  Pennaylvania,  gave  J.  C.  Booth  (as  com- 
municatsd  to  the  author)  3-30  per  cent,  of  copper,  affording  the  formula  (Fe,  Cu) 
S*,     The  analysis  afforded, 

S  53-31,  Fe  ii-il,  Cu  2-39. 

This  variety  tamiahes,  readily,  assuming  tha  bluish  tarniah  of  steal. 

The  baHmterotite  is  a  variety  in  cubes  from.  Galicia,  containing  traces  of  zinc  and 
tin,  (Buli  GeoL  de  F.  vii,  21).  A  variety  oocnrring  with  millente  at  the  Kearney 
Ore  bad,  Gouvemeur,  N.  T.,  is  nickelifeToas ;  it  is  pale  bronze  and  radiated  botiyoi- 
dalinstrneture;  H.=6-B;  G.=4-86S,  (Am.  J.  Sci.,  [2],  xv,  444.) 

It  sometimes  contains  mechanically  mingled,  a  mmnta  quantity  (perhaps  one 
five  thousandth  part)  of  gold,  and  is  then  termed  avriferoiii  pyrttee.  Auriferous 
pyi-ites  occurs  in  most  gold  regions. 

Iron  pyrites  occurs  abundantly  in  rooks  of  all  ages,  from  the  oldest  crystalline  to 
tha  most  recent  alluvii  deposits.  It  usually  occurs  in  small  cubes,  but  often  modi- 
fied as  above  desoribad  ;  also  in  irregular  spheroidal  nodulaa  and  in  veins,  in  clay 
slate,  argillftoeous  sandstones,  the  eoal  formation,  Ac.  Cubes  of  gigantic  dimensions 
have  been  found  in  soma  of  the  Cornish  mines;  pentagonal  dodecahedrons  and  other 
fonns  occur  on  the  island  of  Elba,  sometimes  three  or  four  inches  in  diameter. 
Large  octahedral  crystals  are  found  at  Persbergin  Sweden.  Magnificent  crystals 
have  been  brought  from  Pern ;  but  still  more  brilliaiit  and  well-finislied  crystals  occur 
at  l^averaella  in  Piedmont.  Alston  Moor,  Derbyshire,  Cornwall,  Fahlnn  in  Swe- 
den, Kongsbei^  in  Norway,  are  well-known  localities.  The  clay  at  Miinden  in 
Hannover,  and  the  chalk  at  Lewea  in  Surry,  have  afforded  some  remarkable  com- 
pound crystals.  It  has  also  been  met  with  in  the  Vesuvian  lavas  in  small  in-^ular 
orystftls. 

At  Eossie,  W.  Y.,fine  ormtals  (E  180, 181)  occur  at  theleadmine  in  green  shale; 
at  Scoharie,  a  mile  west  of  the  eonrt  house  in  single  and  compound  cryetals,  often 
highly  polished  aad  abundant ;  in  interesting  erystals  at  Johnsbni^h  and  Chester, 
■Warren  Co.,  N.  T. ;  in  gneiss  near  Tonteca ;  m  Orange  Co.  at  Warwick  and  Dear- 

{lark  ;  in  JaffarBon  Co. ,  m  Champion,  aud  near  Oxbow  on  the  banks  of  Vrooman's 
ake,  in  modiiied  octahedrons,  (f.  16) ;  in  limestone  at  Shoreham,  Vt.,  crystals  abun- 
dant ;  flt  Hartford,  Vt.,  in  onbes  of  3  to  4  inches ;  at  Lane's  mine,  Monroe,  Conn.,  in 
small  octabedrOEs  ;  in  cubes  in  chlorite  slate,  at  Orange  and  Milford,  Conn,,  and  in 
mica  slate  at  Stafford ;  in  Massachusetts  at  Heath  in  handsome  crystals;  in  Maine 
at  Corinoa,  Pern,  Waterville  and  Farmington ;  in  Connecticut  at  Middletown  lead 
mine,  (f  16),  sometimes  acioular ;  in  Pennsylvania,  in  orystals,  at  Little  Brittain, 
Lancaster  Co.;  at  Chester,  Delaware  Co.;  in  Carbon  and  York  Cos. ;  at  JEnauartown, 
Chester  Co, ;  in  Cornwall,  Lebanon  Co.,  in  lusti-ona  cubo-octahedrons,  and  with  an 
elegant  steel  tarnish,  aometimea  an  inch  through ;  at  Pottatown,  near  Fi-ench  Creek, 
in  large  yellow  octahedrons ;  with  magnetic  and  copper  pyrites.  Massive  varieties 
ore  abnndant  in  Connecticut  in  gneiss  at  Colchester,  Ashford,  Tolland,  Stafford,  and 
TJnion ;  in  Massachusetts  nt  Hawley  and  Hubbardston ;  in  Maine  at  Bingham,  (saw- 
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millB),  Braotflville,  and  Jewell's  Maud;  in  Few  EampsMre  at  Unity;  in  New 
Tori  in  Frontlin,  Patnam,  and  Orange  Oofl.,  and  eleewliere. 

This  speeies  affords  the  ^eatest  part  of  tie  aolphate  of  iron  and  snlphurio  aoid  of 
commeree,  and  also  a  considerable  portion  of  the  sulphur  and  alum. 

The  name  »>/nto  ia  derived  from  the  Greek,  ^njiiris',  a  term  applied  to  this  mineral, 
because,  as  Pliiiy  states,  "  there  was  much  fire  in  it,"  as  waa  made  apparent  bj  fvic- 
tion.    This  term  was  applied  to  flint  and  some  sUiceous  millstones  for  a  similar 

Altbred  Fobms. — Pyrites  readily  changes  to  sulphate  of  iron  by  oxydation, 
some  sulphur  being  set  free ;  also  to  limonite  on  its  aurfaoa,  by  the  acmon  of  bicar- 
bonate or  lime  carrying  off  the  sulphuric  acid,  aa  change  proceeds;  and  from  limo- 
nite to  red  oxyd  of  iron.  Green  Yitriol,  Limonite,  Gothite,  Red  iron  ore,  also  Quaitz, 
Graphite,  occur  as  pseadomorphs  after  pyrites. 

"SAVERYTE,  Raid.    Naturwias.    Abhandl.  of  Vienna,  4to.  1847,i,  pp.  101  and  lOt. 

Monometrie  ;  hemihedral,  lilte  pyritos.  Pignres  11,  16, 15,  19, 
73  {0,  3§),  61  {0,  *3) ;  octahedral  fonn  most  common,  Cryetala 
sometiinea  clustered  in  spheroidal  forms.     Cleavage :  cahic,  im- 


H.=4.  G.=3-463,  v.  Haaer.  Ltistre  metallic  adamantine. 
Color  reddish-hrown,  broivnisb-blaelt.     Streali  brownish-red. 

Composiliim. — Mn  S^^ulphur  BS't,  mangaueBe  46-3.  Analysis  by  Patera,  (loe. 
cit.  ana  Po^.  Ixx,  143); 

S  6S'64,  Manganese  4a-9'7,        Iron  1-30,        Silica  1-20=:99'11. 

B.B.  giTcs  off  much  sulphur  and  is  reduced  to  a  simple  sulphuret  Mn  8 ;  with 

From  Kalinta  in  Hungary,  in  clay  with  gypsum  and  anlphur,  in  a  region  aome- 
thing  like  a  aolfatara,  traehytic  and  dioritic  rocks  decomposing  and  adding  to  the 
clay,  and  at  the  same  time  the  sulphur  which  is  giyen  off  producing  some  deposited 
Bulphur,  besides  gypsum  and  sidphureta. 

SMALTINE.  Gray  Cobalt.  Tin-white  Cobalt,  J.  Binareeniet  of  Cobalt,  Thorn. 
TesseraDdea,  Sreit  Weisser-Speiekobold,  W.  Speisskobalt,  Ea'us.  and  Z.  Cobalt 
Arsenical,  ff. — Chloanthite,  Breit.  Eammelsbergite,  Soid.  White  Kiokel.  Chat- 
hamite,  Shepatd.    Weiasniokelkiea.    ArEenikniekel, 

Monometric.  Observed  planes :  0, 1,  23, 1.  Kgnres  9, 11, 15, 
IT,  19,  37.  Cleavage:  octahedral,  distinct.  Cubic,  in  ti-aces. 
Also  maBsive  and  in  reticulated  and  other-  imitative  shapes. 

H.=5-5 — 6.  G.=6-466 — 7-3.  Lustre  metallic.  Color  tin-white, 
inclining,  when  massive,  to  steel-gray,  sometimes  iridescent,  or 
grayish  from  tarnish.  Streak  grayish-black.  Opaque.  Fracture 
granular  and  uneven.     Brittle. 

OomposiUon. — (Co,  Fe,  Ni),  As'=,  with  cobalt  alone.  Arsenic  71-8,  cobalt  SB'S; 
with  nickel  alone,  Araanic  91-7,  nickel  28-8 ;  with  equal  parts  of  aobalt,  iron  and 
nickel.  Arsenic  12-1,  oobaltS'4,  nickel  9-5,  i""  9-0.  Anal.  6,  R'' Aa' ;  5,'?,  8,  R'As". 
"Die  species  varies  between  an  ore  of  cobalt  and  nickel,  (or  perhaps  cobalt  alone), 
with  arsenic,  and  one  of  nickel  alone;  Q.  Eobs  doubts  if  it  ever  oceura  without 
nickel,  and  atatea  that  in  the  earlier  analyses  of  Stromejer  and  Varrentrapp,  the 
nickel  was  probably  orerlooked. 

Smaltine\aa  ineluded  the  cobaltio  variety,  and  QhloaittMte  the  nickel  variety, 
between  which  there  arc  grndnal  transitions. 

Analyses :  1,  Stromeyer,  (Glott.  gel.  Anz.  1817,  72} ;  2,  Varrentrapp,  (Po^,  ilTiii, 
605);  8,  Hofraann,  {sxv,  4S5);  4,  Kobell;  6,  Jaefcel,  {Rose's  Kj-yst.-Chem.,  53); 
e,  Klauer,  (Ramm.     5th    SuppL   225);    7,  Weber,  (ib.);  8,  Raromelsberg,  (ib.);  9, 
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Stti'torius,  {Ann.  Cb.  Pharm.  lxyi,218);  10,  11,  B.  W.  Bull,  (Rose's  Kryat.  Ch.  Min. 
52);  12,  KariteAt,  {Ramm.  Btli  Suf -'  ""-    '"  ""-"-   '*-    '   '^  '        '-  "'"    " 
Eammelsberg,  (J.  £  pr.  Chem.  ly,  4f 
(Am.  J.  Soi.,  xlvii,  351): 


1.  Riaoheladorf,  74-21  a0'31 
3.  Tnnabevg,  69-46  23-4i 
3.  Sehneeberg,  "lO'SI 


111      1-3 


I8-4( 


o.  Bieoheledorf,e6'03  21-21  11-60 

6.  "  er^st.  68-78  16-37  2-30 

7.  "enbei,  69-38  1830  0-72 
&  "  6042  10-80  0-80 
9.           "               73-53  9-17  a'24 

10.  "  ergst.  76-09  4-68  8-82 

11.  Solmeeberg,  7e-86  3-S2  6-62 

12.  ■'  74-80  3-79  7-33 
18.  Riachalsdnrf,  72-64  3-37  3-26 
It  "  71-11  —-  6-82 
16.  Kamsdorf,      70-34     trace 

16.  "  70-93     traee 

17.  Ohathamite,    70-00  1-85  17-70 


Iraee 


1-79 


( 0-88=98-98,  Stromeyer. 
!  0 -90=98 -7  6,  Varrentrapp. 
!  0-88,  Bi  0-01=99-8B,  HoW 


S  0-48,  Bi  0-04=101-26,  Jackel, 

0-45  12-15=100,  Klaner.  1;G=6-84. 

1B-S8  S  2-32=100,  'Weber,  G=4-374. 

26-87  8  2-11=100,  Eamin.  G=4-374. 

14-06  S  0-94=99-94,  Sartorins. 

12-26=99-72,  Bull. 

0-94  12-04=98-67,  BuU,  G=6-637. 

12-86  8  0-86=B9-a3,  Karstedt. 

20-74=100,  Booth. 

18-71  S2-29=98'9S,E.ainin.G=fi'411. 

28-40=100-43,  Ramm.  G=6-7B5. 

12-16=101-2l',  Shepard. 

B.B.  on  charcoal  emits  eopious  arsenical  fumea,  and  melts  to  a  wiite  brittle  metal- 
lic globule.  It  colors  boran  and  other  flnxes  blue,  and  produces  with  nitric  acid,  a 
pink  solution,  depositing  arsenoua  acid ;  or  gires  the  reactions  of  nickel. 

Usually  ocoors  in  veins,  aocompauying  ores  of  cobalt  or  nickel,  and  ores  of  silver 
iind  copper ;  also,  in  some  instances,  with  copper  nickel  and  mispickel ;  often  hav- 
ing a  coating  of  nickel  green. 

with  sDver  and  copper  it  oocnrB  at  Freibei^,  Annabel^,  and  partionlariy  Selineebei^ 
in  Sanoay;  at  Joaehimstalil  in  Bohemia,  the  reticnlated  varieties  are  frequently 
found  imbedded  in  calc  spar ;  also  at  Huel  Sparnon  in  Cornwall;  at  Biecheladorf 
in  Heese,  in  veins  in  the  copper  schist ;  at  Tunaberg  in  Sweden ;  Allemont  in 
Dauphin^     See  analyses  above,  for  the  varieties  at  these  localities. 

At  Chatham,  Conn.,  the  Chtoanthite  (Chathamite)  oeoucs  in  mica  slate,  associate"! 
generally  with  mispickel  and  sometimes  with  copper  niokal ;  affords  bat  1  or  2  per  ' 
cent,  of  cobalt. 

Altered  Fokmb. — Smaltine  occurs  altered  to  Cobalt  Bloom,  (arsenate  of  cobalt),, 
a  change  due  to  the  osydation  of  the  arsenic  and  cobalt  o  .         ■  . 


Monometiic ;  pjritohedral.  Observed 
planea,  as  in  the  annexed  iigare.  Cleavage : 
cubic,  perfect.  Planes  (7  striated.  Also 
massive,  granular  or  compact. 

H.=5-3.  G.=6— 6-3.  Lustre  metal- 
lic. Color  silver-wbite,  inclined  to  red ; 
also  steel-gray  -with  a  violg;,.,  tinge,  or 
grayish  black  when  containing  much 
iron.  Streak  grayish  black,  fracture 
uneven  and  lamellar.     Brittle, 


Oompoaition—Oo  S'-f  Co  As'  or  Co  (S,  As)'=^ulphul- 19-3,  arsenic  46-2,  cobalt  35-5. 
Analyees:  1,  Stromeyer,  (Schw.  J.  six,  836);  2,  Sehnabel,  (Ramm.  3d  Supp.  66); 
3,  Huberdt,  (Ramm.  4th  Supp.  116);  4,  Patera,  (ib.);  6,  EbbinghaoB,  (ib.);  6,  7, 
"-"--  "wl,  (ib.);  8,  Sehnabel,  (ib.  6th  SuppL  149);  9,  Heidingsfeld,  (ib.) 
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As 

Ck. 

.  Skuttema, 

20'084 

43-46 

33-101 

2.  Siagen, 

18-10 

44-75 

29-77 

S.  Oratwitza, 

19-15 

4418 

80-37 

i.        '■  cotimiiar 

19-1S 

43-63 

S2-0S 

5.  Stntterud, 

20-26 

42-97 

32-07 

8.  Siegen,!najiKB 

,  19-35 

46-31 

33-71 

,  19-98 

42-83 

8-67 

8.        "          " 

20-86 

42-94 

8-92 

Fe 

3 -2  8  2=99 -682,  Stromeyer, 
6-SS=100,  SohnabeL 
6-76=100,  Huberdt. 
4-56=100,  Patei-a. 

3-43,  quartz  1-68=100-34,  Ebbinghaus. 
1-62=99-99,  Sohnabal. 

35-83,  8b  3-84=100,  Schnabel. 

28-08=100-76,  SchnabeL         [-75,  Held. 
9.        "  "         19-08      43-14      9-B2      24-99, 9b  1-04,  On  8-36,  gftngne  0-52=100 

The  last  3  analyses  have  three-foui-ths  of  the  cobalt  ra[)Iaeed  by  iron ;  they 
are  of  the  Stahlkohalt  or  Ferroeobdltme,  from  the  Hambei'g  tnina,  Si^en. 

B.B,  ^Tes  off  fumes  of  araanie,  and  affords,  after  roasting,  a  dull  black  metallic 
globule,  which  attracts  the  m^et.  Colors  boi-ax  blue,  and  efferTescea  in  heated 
nitrio  acid.     Soluble  in  warm  mtric  acid,  depositing  arsenous  acid, 

Ocours  at  Tnnaberg,  Eiddarhyttan,  and  HokansM,  in  Swedea,  in  large,  splendid, 
■wall  defined  crystals ;  also  at  Sirattsrud  in  Norway.  Other  localities  ore  at  Quer- 
haoh  in  Sileria,  Siegen  io  Westphalia,  and  at  Eotallack  near  St  Jnst,  and  in  other 
places  ia  Cornwall.  The  most  prodnotiTe  mines  are  those  of  Vena  in  Sweden, 
where  it  ocoiira  in  mica  elate.    These  mines  were  first  opened  in  1809. 

TTiiB,  and  the  preceding  apeeies,  afford  the  greatest  part  of  the  smalt  of  com- 
merea.    It  is  also  employed  in  porcelain  painting. 


Monometric;  pyritohedral.  Observed  planes  0,  1,  iS.  Figs. 
11, 15,  16,  68.  Cleavage :  cubic,  rather  perfect.  Also  lamellar 
and  graniilai-  massive. 

H.^5-5.  G.— 5-6-— 6-9.  Lusti-e  metallic.  Color  silver--whit€ — 
steel-gray,  often  tarnished  gi-ay  or  grayish-black.  Sti-eak  grayish- 
black.     Fracture  uneven, 

OMJiposiiion,— Ni  S'+Ni  As' or  Ni,  (S,  As)''=^iilphu^  19-3,  aweuic  45-3,  nickel 
35-6.  Analyses :  1,  Berzelius,  {K.  V.  Ac.  K  1820) ;  2,  Eam-nelsherg,  (Pogg.  iTcviii, 
511);  3,  KoWl,  (J.  1  pr.  Ctixiiii,  402);  4,  Lowe,  (Eei-ichte  Fr.  Nat  in  Wiew, 
1847);  5,  Dobaramer,  (Hchw.  J.  xivi,  270);  6,  Eammelabarg,  (Handw.  ii,  14);  7, 
Heiangsfeld,  (Eamm.  5th  SuppL,  174) ;  8,  9,  Lowe,  (Ramm.  2d  SuppL  102,  Po^.  Iv. 
503) ;  10—12,  Pless,  (Ann.  d.  Ch.  u.  Pharm.  U,  250) ;  18,  Ludwig,  (Arohir  d,  Phartii, 
1847,  388) ; 

As        S  Ni        Fb      Co 

45-87    19-84    39-94    4-11      0-92',Si  0-9=100-88,  Berzelins. 

,44-01    18-83    30-30    600    Sb 0-86=100,  RaJiim. 

46-84''  14-00    37-34    2-50  (race,  Pb  0-8-2=100,  Kobell. 

46-10    16-26    28-76    8-00    =100,  Lowe. 

48-        14-        27-°     11-        =100,  Dobeceiner. 

48-Oa    20-16    31-82   =100,  Eammelsberg, 

46-12    18-96    38-04    1-81    0-60  On  0-11,  Sb  0-33=10097, 
49-83    14-18    26-14    9-56    —-=99-65,  Lowe.  [Held. 

S8-42    2-09    ,  quartz  1-87=99-13,  Lowe. 

19-69  11-18  14-12=100-23,  PleSB. 
27-80  14-97  0-83=99-69,  Pless. 
28-63  ia-19      2-88=100,  Pless 

elsiiitz,  85-36      8-90    20-94  ^Pb  0-29,  Oa  13-68,  Fe  8-26, 

]Sln  1-02=87-25,  Lndwig, 
",  with  some  Cu.        ^,  by  loaa.        ',  with  some  Co. 

alpes  1,  a  and  7  give  the  fomrols  Ni  S'-f-Ni  As'=:Ki  (S,  Aa)',  iron  repladiig 
of  the  nickel. 


1.  Looa,  Sweden, 

2.  Harsgerode,  6. 
8.  .imojiile,     6. 

4.  Prakendorf, 

5.  Kamadorf, 

6.  Lobenatein, 


8.  Gersdor^ie, 

9.  Sehlad.,  6.  e-7-6-9,  43-62  14-33 
10.        "  <Tjsi.,6.6-64,38-04  16-36 

lai        "       •'                 39-40  16-91 
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Analysis  S  {AmoiUte)  afforded  Kobdl,  Hi'S'+2Ni  Ab'(=A9*  S' Ni*)=Arseni« 
47 '4,  sulphur  16 '2,  nickel  87-4.  Tha  ratio  for  the  arisenio,  snlphur,  and  nickel, 
is  more  nearly  4  ;  3  :  4-^. 

Analyaia  4  corresponds  nearly  to  Kobell's  formula  for  the  Amoibiie— <Hi,  Fe)' 
S'+2NiAs*;   eqaivalent  to  I'of  [NiS'+NiAs"]  and  J  of  copper  niekeL^ 

Annlysia  8,  SeradorMte,  according  to  Lowe,  has  the  fomrala  just  mentioned  for 
No.  i.  Tiie  ratio  3  :  3  ;  8  is  nearer  the  analysis  than  4 ;  8  ;  4,  and  affords  the  for- 
ran!aNiAB'+2(Fe,  Ni)S.  This  is  equivalent  to  1  of  [Ni  8'+ Ni  As"]  and  i  of  copper 
nictel.     Analysis  5  may  belong  here  or  under  the  formnla  for  No.  4. 

Analyses  10  to  12  by  Pleas,  give  the  formula  2NiS-|-Ni  As".  The  Oalenitz  ore, 
]!fo.  18,  was  mixed  with  spathic  iron  and  oalo  spar.  It  corresponds  to  M  S'+2Ni 
As",  and  cornea  under  the  general  formula  Ki(S,  As)'. 

These  disoordant  results  do  not  seem  to  admit  of  being  harmonized  entirely. 

When  heated  it  decrepitates  with  great  violeoee.  Ignited  in  a  glass  tube,  snl- 
phnret  of  araenio  snblimes  as  a  transpai'ent  ysDowish-brown  mass,  which  remans 
clear  on  cooling.     Partly  soluble  in  nitric  acid,  depositing  aulphor  and  aisenons 

Oeoura  at  Loos  in  Helaingland,  Sweden ;  in  the  Albertine  mine,  near  Harzgerode 
in  the  Hartz,  with  copper  pyrites,  galena,  oaloite,  flnor  spar,  and  quartz;  at 
Schladming  in  Stycia,  and  Kamsdort  near  Lobeustein  in  Thuringia. 

The  Am^Mte  ooeura  in  small  octahedrons  at  Lichtenberg  near  Bteben,  in  Pich- 
telgebirge.    H.=^     Color  light  steel-gray. 


Monometric.  Observed  phiies  O,  1, 1,  f  15-lT  Clexvage 
cnbic,  perfect.     Occurs  also  iQ<i9sn  e ,  structni  e  gi  iimlai 

H.=5 — 5'5.  G,=6-2— 6-51.  Lustre  metallic.  Color  steel-gray, 
inclining  to  siiver-wbite.     Brittle. 

Oo>npoimo!i.—m  8'-|-Ni(Sb,  As)",  lUinm.  or  Ni  {S,  Sb,  As)'=(arsonie  exclnded) 
Niotel  26'fl,  antimony  58-6,  solphur  14G.  Analyses :  1,  Klaproth,  (Beit,  vi,  829)  ; 
2,  mimann.  (Syst.  tab.  Uebera.  379);  3,  4,  H.  Rose,  (Fogg.  xT,  688) ;  6,  Eammels- 
bei'g,  (Pogg.  IxiT,  189): 

As        Sb         8         Ni 

1,  Frensberg,        ll'^S    47-76     16-36    26-26=100,  Klaproth. 

2.  Siegen,  9'9*    47-66     16-40    26-10=100,  Ullman. 

3.  "  6576     16-98    27-36=99-10,  H.  Hose. 

4,  "  54-47     16-65     28-04=98-06,  H.  Rose. 

6.  G.  6-606,    2-66    60-84    17-38    29-43,  Fe  1-83=102-18,  Eammelsberg. 

B.B.  partly  volatilizes,  and  the  charcoal  is  covered  with  a  white  coating,  with 
fumes  of  sulpimrons  acid  and  antimony ;  ultimately  yields  a  metallic  globule,  which 
often  ^ves  a  blue  color  with  borax.  In  a  tube  decrepitates  and  gives  a  dark 
brownish  snblimata  without  odor. 

Ocenrs  ia  the  Ihiehy  of  Nassau,  in  the  mines  of  Frenaberg,  with  galena  and 
copper  pyrites ;  in  Siegen,  Prussia ;  at  Harzgerode  and  Lobenstain. 

Eammelsberg  calls  an  ore  from  the  Hartz  Bourn'mil-Mickelfflans,  It  occurs  in 
cubes;  H.=4-5.  8.— 5-636— 6-706.  Analysis,  (Pogg.  btxvii,  254): 
As  28-00,  Sb  19-53,  S  16-86,  Ni  27-04,  Co  1-60,  Pb6-18,  Cu  1-38,  Fe  0-61=100. 
It  cornea  from  "Wolfebera;  in  the  Hartz.  Rammelsberg  considers  this  and  a  nickd- 
bournoaite,  (see  under  Bournonite),  oompomida  of  uUmannite  and  boumonite,  and 
shows  by  calculation  that  the  atomic  volume  of  nickel  glance  and  boumonite  are 
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HARCASira,  Jfaid.  Whita  Iron  Pyrites.  Whif«  Bisulphnrot  of  Iron.  Sadiaied 
PyriteB.  Spear  Pyrites.  HepatJe  Pyrites.  Cellular  Pyrites.  SpeerkieB,  Strahlkies, 
Kammiies,  Laberkias,  Zellliies,  SpM'kiefi,  Ehombiselier  Eisenfiies.  P«r  Sulphur^ 
AciouloirB  Eadi^,  Fer  StiLfiire  Blanc,  ff.    WeisBkupferarz  and  Kyroalte,  Jireit. 

Trimetric.     I:  7=106°  5',  0  : 1«=122°  26-,  a:b:  c=l-5737  : 
1  :  13287. 

0  :  1=116°  55'.  1  : 1  (mac.)  =^115°  10'.  1*  :  li=64:°  52'. 
0:il=158°  37'.  1  :  l(l)raeh.)=89°  G'.  U  :  U=:80°  20'. 
0  :  l*=130O  10'.       1  :  1  (baa.)  =126°  10'.     I:  il=12Q°  57'. 

Cleavage:  /rather perfect ;  Uintrac^.  Twins: 
plane  of  composition  7  sometimes  consisting  of  five 
individuals,  united  by  the  acute  lateral  Migle  (f.  285) : 
also  others  with  composition  parallel  to  11.  Also 
globular,  reniform,  and  otlier  imitative  shapes — 
structure  straight  columnar ;  often  massive,  col- 
umnar, or  granular, 

H.=6— 6-5.    G.=4-678--4-847._  Lustre  metallic. 
Color  pale  bronze-yellow,   sometimes    inclined  to 
green  or  gray.    Streali  grayish    or    brownish-black.    Fracture 
uneven.     Brittle. 
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ComjwsiiioB.— Fe  S',  or  aame  as  for  Pyrites,  Analyflas:  1,  Hatohett,  (Phil.  Trans. 
1804,  325) ;  2,  3,  Berzelius,  {Siikw.  J.  jxvii,  67) ;  4,  Seheidliauer,  (Pogg.  My,  232) : 

1.  Fe  46-4  S  53-6=100,  Hatohett. 

2.  46-66  54-34=100.  Barzelina. 

3.  SpeerMee,  46-OT  62-86,  Mn  0'70,  Si  0-80=99-92,  Beraelios. 

i.  KyrotUe,  46-60  63-05,  On  1-41,  Ae  0-93=100'99,Scheid]ianer. 

B.R  like  pyrites.    Very  liable  to  decomposition,  more  so  than  pyrites. 

This  speeiae  was  formerly  subdivided  aecording  to  the  different  forma  the  mineral 
presents.  Radiated pyriies  inolnded  the  radiated  masses  and  more  simple  crystals  ; 
spear  pyritei,  the  macled  ors^itals ;  k^atic  pyrites,  or  hberkies,  (so  called  frooi  n^of, 
liver),  the  decomposed  liver-brown  tesenlar  crystals,  -whieh  were  originally  iron 
pyrites,  and  also  certain  hesagonal  psendomorpha ;  eoeSacomi  pyrites,  or  ktmm&im, 
the  crest-like  aKsregations  of  this  species  of  pyrites ;  cellalar  pyritei,  the  cellular 
varieties  formedbj  the  decomposition  of  crystals  of  galena,  which  contained  filniB 
"'  pyrites  between  its  layers,  thus  prodn™ ' "- 

The  spear  pyrites  occurs  abnndantly  in  __.,  ^ _ 

ation,  at  Littmitz  and  Altsattell,  near  Carlsbad  in  Bohemia,  and  is  extenaivcly 
mined  for  its  sulphur  and  the  mannfacture  of  the  snlphate  of  iron.  The  radiated 
variety  occnrs  at  the  same  place ;  also  at  .Toachimstahl,  and  in  several  parts  of 
Saxony.  The  oockscomb  variety  ocqucs  with  galena  and  fluor  spar  in  Derbyshire. 
It  occurs  in  stalactitic  concretions  in  Cornwall. 

The  kyrosite  ( TCeiasfcuWo-ei-i,  or  acsenid  of  copper,  as  it  has  been  called)  is  from 
the  mine  Briocins,  near  Annaberg. 

The  Chilian  WdstlmpfeTeTZ  eontaine,  accordina;  to  Plattner,  12-9  per  cent,  of  oop- 

-    '      -      =-  ,dsulplitir,lj   '  -      =         *     "   "         '-'"    "-" 


per,  besides  ir 


L  Pogg.  1' 


i,  281). 
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At  Warwick,  H.  Y.,  it  ooenra  in  simple  and  compound  eryetaU,  in  granite,  with 
zircon.  Huatis'B  farm,  in  Pliillipstown,  N.  T.,  affords  small  crystale,  rafarred  by 
Beck  to  this  apeoies,  oocurring  in  magnasian  limestone.  Massive  fibrous  Tarieties 
abound  throughout  the  miea  slate  of  New  England,  partioalarly  at  Cummington, 
Mass.,  where  it  is  associated  with  oununingtonite  and  ^rnet.  Occurs  at  Lane's 
mine,  in  Monroe,  Conn.,  and  in  the  topaz  and  fluor  vein  inTrombull;  also  in  gneiss 
at  East  Haddam;  at  Haverhill,  H.  H.,  with  common  pyrites. 

Coetaoomb  pyrites  is  employed  in  the  manufacture  of  salphur,  snlphnrie  acid, 
and  sulphate  of  iron,  though  less  frequently  than  the  common  iron  pyrites.  Its 
color  is  oonaiderablj  paler  than  the  ordinary  pyrites,  and  it  is  also  more  liable  to 
decomposition. 

Sy£-au»  pyritet,  orWatserMes  of  the  Germans.  This  mineral,  hitherto  conaidered 
a,  variety  of  white  iron  pyrites,  contains  water,  according  to  Gloctar,  in  chemical 
combination;  [Pogg.  Iv,  489).  H.=3— 4.  t!.=3-33— 8'6.  Fi'om  Moravia  and  Upper 
Silesia. 

LoHOHiDiTE,  Breit.  and  Flattn.  Pogg.  Ann.  iKxvii,  186,  {Eausimkiea). — This  mineral 
appears  to  be  a  variaty  of  raaroasite.  Bveithaupt  mves  for  it  the  angles  104°  24' 
for/:  Jan4lO0°  Se'forthebrachydoma.  H:.=6'6.  6.=4-92B — 5.  Color  tin- white, 
sometimes  greenisSi  or  grayisb  ;  streak  Mack.  Analysis  by  Plattner  (loo.  cit)  S 
49-61,  As  4-40,  Fe  44 'aS,  Co  0-36,  Cu  0-76,  Pb  0'20=!99'B4,  equivalent  to  24  of  mar- 
easite  (Fe  S")  and  1  of  Fe  As'.    From  Freiberg,  Sohneeberg,  and  Cornwall. 

AtTKBED  T^oKMs. — Limonite  and  pyrites  occur  as  pseudomorphs  after  marcaaite. 

RAMMEISBERGITK     "Weiasnickcllrice. 
Trimetric  ;  I:  J=1230— 124°  (?) 

H.=5-25— 5-75.  G.= 7-099— 7-188,  Breit.  Sliglitly  ductile. 
Otherwise  Kke  the  preceding. 

Oumpoiiiion.— The  same  as  for  Chioanthite,  Ni  As'^Arsenio  71-7,  Nickel  28-3. 
Analysia;  1,  Hoffmann,  (Pogg.  sv,  491,  494): 

Schneaberg,    As  71-30,    Hi  28-14,    Bi  2-19,    Cu  1-60,    S  0-14=rl02-27. 
Ooours  at  Sohneeberg  and  at  EJecholedori     It  was  first  separated  from  the  tes- 
seral  ^hite  nickel  by  Bceithanpt, 


Trimetric.   .f:  J-lll°30',Gre^;  132°,  Eose.  Cleav- 
age :  rather  perfect,  in  one  direction.     Also  massive. 

H.=5— 5-5.     G.=7-0~7-4;    7-328,  from  Silesia  ; 
T-337  from  Bedford  Co.,  Pa. ;  8-67— 8-71  from  Schlad- 
ming,  "Weidenbusch.     Lustre    metalHc.     Color  be- 
tween silver-white  and  steel-gray.     Streak 
iblack.     Fracture  uneven.     Brittle. 

OoBiBosjiioB.— Fe As'=Araentc 7a-8,  iron  37-2;  or(Fe,  Ni,  Co)Ab'.     Sometimoe 
Fe'  As'=Arsenio  66-8,  iron  83-2.   Analyses :  3,  Hoffmann,  (Pogg.  xv,  485) ;  2,  Meyer, 
(Po^.l,  164);  3,  Karsten,  (Eisanhuttenkunde,  ii,  19);  4,  5,  Seheerer,   (Pogg.  xlix, 
586,  and  1,  158) ;  6,  Hoffmann  ;  7,  8,  Weidenbuach,  (Rose's  Kryst.-CheQi.,  B^: 
As        S  Fe        Ni      Co 

1.  Reioh'stein,  66-99    1'94     28-06    ,  serpentine  2-17^98-18,  Hoflmann. 

2.  ■'  63-142  1-681    30-243 "  3-B50=:B8-666,  Meyer. 

1-77     S2-36 =100,  Karsten.     "---■--'■- 


i.  Foasum,         70-09  1-33  27-3! 

5.        "  70-aa  1-28  28-14 

fl.  Schladming,  60-4!  6-20  lS-4a 

7.  Reicb'stein,  65-61  109  31-5I 

8.  Schladming,  72-18  0-70  26-4f 


—  ==98-81,  Seheerer. 
1,  Sohee 


13-37  B-IO  =97-57,  Hoffmann. 

___  gangue  l-04=99'26,  Waid. 

=99  36,  Weid. 
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Occurs  asBOoiatfld  with  copper  nickel  at  Scliladmine,  inStyria;  with  eerpentiae 
at  Keiolianstein  in  Silesia,  and  at  Loling,  near  Huttenberg  in  Carinthia,  in  a  bed  of 
apany  iron,  aeaociated  with  bismtltt  and  soorodite  ;  at  Etreiifriederedorf,  (G,^ 
*-2]9— 7-290). 

A  crystal,  weighing  two  or  three  ounces,  was  found  in  Bedford  Co.,  Penn.,  but  it 
is  not  known  under  what  eircumstances.  In  Randolph  Co.,  K.  C.,  a  mass  was  found 
wdfihing  nearly  two  pounds. 

IliB  name  lencopjrite  is  derived  from  ^ebid!,  whiie,  and  ppritea  ;  it  was  given  to  the 
Bpecies  by  Shepard  in  1B35,  thus  antedating  Haidinger's  LoUngite,  and  Chapman's 
Mohsine. 

The  prism  in  this  epeoies  is  usnally  stated  as  having  the  anele  122°  or  123°  26'. 
But  according  to  ohaerratioua  hy  E.'P.  Greg,  Jr.,  as  he  informs  the  author,  the  angle 
is  111"  30'.    The  angle  122"  is  near  IJ :  ll  in  mispickel. 


Trimetric.     1: 1=111°  53',  0  :  l*=119o  37' ;  a  :  5  :  0=1-7588  : 
.  :  1-4793.     Observed  planes  as  in  the  annexed  figures. 


0  :  la=118°  18'.  0  :  ^4=158°  23'.- 

0  :  1  =115°  12'.  O  :  |^=149°  16'. 

0:  3  =  98°  55'.  0  :  M=130°  4'. 

O  :  3f =99°  37'.  O  :  3i.=105°  40'. 


It :  It  (bas.)=130°  4 
1^:  W(ba8.)=990  52'. 
3i  :  Si  (ib.)=148o  40'. 
^:^4(top)=118°32'. 


Cobaltie  variety  of  Skutterud,  according  to  Scbeerer,  I:  J=lll'' 
4^— 112°  2',  ll :  ll  (basal)  121°  30' ;  that  of  Franconia  (Danaite) 
according  to  Teecbemacher,  J :  7=112°,  1* :  1*  (bas.)=121"  30',  It 
:  li  {ba8.)=100o  15' ;  according  to  Kengott,  I :  J=112°  33',  li :  1* 
=131°  20',  1* :  li=99°  54'.  Cleavage:  Jrather  distinct;  0,faint 
traces.  Compound  crystals :  planes  of  composition  I,  and  1*.  Also 
columnar,  straight  and  divergent,  or  irregular ;  compact  granular, 
or  impalpable. 

H.=5'5— 6.  6.:=6— 6-4;  6-269,  iVanconia,  Kengott.  Lustre 
metallic.  Color  silver-white,  inclining  to  steel-gray.  Streak  dark 
gi-ayiBh-blaclv.     Fractiire  uneven.     Brittle. 
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Oompoiitio7i.—FeM'+'FBS'{=Fe  (As,  8)')=Ai>Eanie  46  0,  enlphur  le-6,  iron  Si-i 
or  (Fe,  Co)  {Aa,  S)'  (Danaite  and  Stuttei-ud  Tariety).  Amalyess:  1,  Stromeyer 
(Sohw.  J.  X,  404);  2,  Chevrevd,  [Gilb.  Ann.  xvii,  84);  8,  Thomaon,  (Ann.  Lye.  Snt 
H.,  N.  Y.,  iii,  85) ;  4,  Seheei-er,  (Po^.  slii,'546);  6,  'Woliler,  (Pogg.  rfiii,  6S1) ;  B 


4.  Sbuttemd, 


43-418 
46-74 
48-76 
41-46 


6.  Danmte, 

1.  Piiman,  45-46 

8.  Eeiohenstein,  46-^3 

B.B.  on  eliM-ooal,  oo 
m,  wliJEli  acts 


,  19-ae 


83-08 


Co 

— ^^00,  Sii'omeyer. 

=98-488,  ChevreviL 

=99-32,  Thomaon. 

9-01=100-41,  Seheerw. 

4-78=100-69,  Wohler. 

6-45=98-67,  Hayes. 

=99-99,  Plattner.   [G.= 

gangue,  1-97=100-25, ' 


araenioa!  fumee,  and  a  globule  of  nearly  pure  snlphuret 
>edle.  Gives  fire  iritli  steel,  emitting  an  eUiaeeoas  odor. 
Dissolves  in  nitric  aoid,  esoepting  a  residue  of  aulphvir. 

Found  pi'ineipally  in  crystalline  rocks,  and  its  usual  mineral  associates  are  ores 
of  silver,  lead,  and  tin,  iron  and  copper  pyrites,  and  blende.  Oecurs  also  in 
serpentine. 

Abundant  at  Freiberg  and  Munzig,  where  it  occurs  in  veins ;  at  Eeichenstein  in 
Silesia,  in  serpentine ;  and  also  in  beds  at  Breitenbrnnn  and  Raschau,  Aadreaeberg, 
and  Joaohimatabl ;  at  Tunabarg  in  Sweden.  Hnel  Mawdlin,  and  Unanimity,  ia 
Cornwall,  are  oilier  localities. 

Met  with  in  fine  eryatalHaatioDB  in  gneiss  in  "New  Hampshire  at  Franeonia,  ssao- 
ciated  with  copper  pyrites ;  also  at  Jaekaon,  and  at  Harerbill.  In  Maine,  at  Blue 
Etill,  Corinna ;  NewfieM,  (Bond's  mountain),  and  Thomaston,  (Owl's  head).  In  Ter- 
mont  at  Brookfield,  Waterbm-y,  and  Stoctbi-idge.  In  Massaohnsetts,  at  Worcester 
and  Sterling.  In  Connecticut  at  Chatham,  with  amaltine  and  copper  niekei ;  at 
Monroe  wiwi  wolfram  and  pyrites ;  at  Derby  in  an  old  mine,  associated  with  quartz. 
In  New  jersey  at  Pranklin.  In  New  York,  massive,  in  Lewis,  ten  miles  south  of 
Keeaeville,  Essex  Co.,  with  hornblende;  in  crystals  and  massive,  near  Edenville, 
on  Hopkins's  taim,  and  elsewhere  in  Orange  Co.,  with  soorodite,  iron  sinter,  and 
thin  sealea  of  gjpsura ;  fjso  in  fine  crystals  at  two  localities  a  few  rods  apart,  four 
or  five  miles  northweat  of  Carmel,  near  Brown's  sej-pentine  quarry  in  Kent,  Put- 
nam  Co. 

Flimaft  of  Breithaupt,  stated  to  be  monoclinio,  with  the  composition  of  mis- 

Sickel,  is  shown  by  6.  Rose  to  be  nothing  but  mispiobel.  G.=e-S.  Reported  from 
i.  Gothard,  Ehrenfriedersdorf  and  Zinnwald.  Jordan  has  analysed  a  mispickel 
from  near  Anareaaherg,  (J.  f.  pr.  Chem,  i,  4S6),  and  obtained  As  55-000,  S  B'344,  Fe 
38-437,  Ag  0-011=:99^92,  giving  nearly  the  formula  2FeS-|-3FeAs'^Arsenio  66-7, 
sulphur  8-0,  iron  36-2.  Jordan  made  out  3Aa,  S,  3  Fe,  which  requires  araenio  03-9, 
Siilphur7-5,  iron  39-6. 
AiTEiiED  FoBMS. — Pyrites  pseudomorph. 


GLAUOODOT,  {BrHihaapt  and  Plaitner,  Pogg.  Ann. 
1849,  Ixsvii,  137).  Trimetrio,  like  Mispieicl.  In 
prisma;  /:  i^ilia"  36'.  Cleavage:  b^al,  very  distinct, 
prismatic  lass  so.    Also  maasive. 

H.=6.  G.=5'975 — 6-003.  Lustre  metallic.  Color 
grayish  tin-white.    Streak  black. 

Oompositioji.— [Co,  Fe)  8'-f-(Co,  Fe)  As',  with  Co 
Fe  aa  2  :  1,  (or  Co,  Fe)  (8,  AE)'=^ulphnr  19-4,  arsenic 
46-5,  cobalt  23-B,  iron  11-3=100.    Analyses:   1,  Platt- 
ner,  (loo.  cii.) ;  3,  Patera,  (Pog^.  Ixxri,  678) : 


20O 
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B.B.  gives  the  reaction  of  cobalt,  iron,  sulphur,  and  arsenic. 

Ooeui^  in  chlorite  elate  with  cobaltine,  in  the  piorinceof  Haaeco,  Chili;  also  at 
Orawitza  in  the  Bannat  -mth  a  pala  yellow  oaloite 

"Oiia  Bpeeiea  has  the  eomposition  of  Mispickcl  axtepting  the  replacement  of  one- 
third  of  the  cobalt  by  iron  It  is  essentially  a  cobaltio  mispickel,  witJi  which 
species  it  agrees  nearly  in  crystallization 


Trimetric.     I:  J=lino  4S',  B  and  K ,  (9  :  1*=119°  36i', a:h: 
G=:=t-11%l  :  1  ;  1-4496 

^ :  1^=148°  34'.  0:i=121°47'.  »^  :  ;2(brach)=108°  8'. 
0 :  1*=129='  IT.  0  :  |*=138°  28'.  «3  :  is  "  =138°  36'. 
0 :  i  =132°  54'.     0  :  |i=126='  58'.    11 :  1*  (bas.)  =101°  36'. 


Cloavagc:  highly  peifect  in  one  di- 
rection. Twins :  prisms  intersecting  at 
60°  nearly.  Alao  massive,  imperfectly 
columnar  and  granular. 

H.=1.5— 2.  G.=5-732  ;  8-28,  Petz. 
Lustre  metallie.  Streak  and  color  pure 
steel-gray,  to  silver-white,  and  some- 
times nearly  brass-yellow.  Fracture 
uneven.    Tery  sectile. 

CwigjosiiJOM.— (Ag,  AajTe*,  G.  Kose,  =(Ag:  Aa 
being  as  1  :  2)  Tellnrium  65-8,  gold  28-0,  silver 
15-a.  Analyses:  l,Klaproth,(Beit.iii,16);  2,Ber- 
zeiiue,  (Jahresb.  iciii,  162,  analyaia  imperfect); 
8,  *,  PatE,  (Po^.  iTii,  472) :  6,  Klaproth,  (Beit,  iii, 
30);  a-10,  Fctz.  (P<^g.  l-rii,  478)  : 
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30- 

10- 

=100,  Klaprotlv 

1-5,  Cn,Fe,S,As,(ra 

Ba- 

24-0 

n-s 

ss -97 

0-f.H 

26-97 

11-47 

0-25,  Cu  0-76=100, 

fia-fil 

26-47 

U-31 

2-75=100.  Petz. 

Chlbwi, 

44-76 

28-76 

8-60 

I9-S0,  8  0-3=100,  K. 

White  cryst,  G.^-al 

66-39 

^.-m 

24-89 

14-68 

2-54=100,  Petz. 

G,=7'9) 

48-40 

K-4.1^ 

28-98 

10-69 

8-51=100,  Petz. 

Yellow  iyfyit.,G:.~i-i; 

61-52 

6-75 

27 -XO 

7-47 

8-16=100,  Petz. 

44-64 

n-M 

25-81 

10-40 

11-21=100,  Petz. 

" 

49-96 

3-83 

39-62 

2-78 

13-82=100,  Pets. 

a  wbite  oxyd ;  finally  a  dnctile  n 

Occnra  -with  gold  at  Offenbanya  in  Transylvania,  in  narro-w  veins,  which  tra- 
verse porphyry ;  also  at  Kagyi^  in  the  same  country.  Probably  also  at  Gold  Hill, 
Rowan  Co.,  N.  C,  (Gentli)  in  minute  crystals,  with  gold,  pyrites,  and  cbalcopyrite 
in  chlorite  slate. 
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The  name  graphic  tdliirimn  allndes  to  tlie  ai'rauge- 
mant  of  tho  orystals,  lilte  writing  chai'iietere. 

The  lai^e  amount  of  goM  it  ooutaina  i-eni5ei'a  it  a 
liigWy  valuable  oi'e. 

The  above  ftHgles  and  obeerred  planes  aj'e  from        I 
Brooka  and  Miller.     Haidinger  makes  the  Avitotel-        I 
lurite  (or  'WeiBsteUur  of  Werner)  (Analyses  B  to  10) 
(liffsrent  in  its  dimenEions,  and  gives  the  following 
angle* :  M ;  M=I06''  SO',  O :  ft=108='  SO',0 ;  b=U3'' 
6'.     It  is  from  Nagyag.     R=1  ■99—8  -33. 


tallni',  Hatis.  and  Z.     BlSttarerz.     Tellure  Natif  Anro-Plombifi'i-e,  Jl 

Dimetric.     0:li=ni<'  3T';  a=] 
Observed  planes  as  in  the  annexed  fi 
0  :  1=118°  37',  1  :  1=103°  14',  0  ■:^i= 
111°  4',  2*  :  2^  (bas.)  137°  52'.     Cleavage : 
basal.     Also  grannlarly  massive,  partifles 
of  vai-ioos  sizes ;  generally  foliated. 

H.=;l— 1-5.  G.=6'85— 7-2.  Lnstre  metallic,  splendent.  Streak 
and  color  blackish  lead-gray.  Opaqne.  Sectile.  Flexible  in  tliin 
laminse, 

,  33);  2,  Braiides,  (Seliw.  .1.  xxiv, 


1.  81-96      .1-07 
;.  80'S2       8'l)7 


053 


1-8=X00,  Klaproth. 
1-14^100,  Brandee. 
0  99^100,  Soliflnlein. 


Schonletn  found  in  other  trials,  Pb  51-01,  51  ■06,  Te  26*67,  S  9-62,  10-53;  and  Petz 
obtained  (Pogg.  Mi,  478),  8-54,  7-81,  6-48  percent,  of  gold.  Wohler  deduoas  from 
Sehflnlein'B analysis, Pb" An, Te" S"==Tellnrium  3136, eulphnr 9-34, lead  5066,  gold 
8-74=100;  undproposea  thefocmiila(6PbS,6PbTe,  An*TeVHTeS',  or  perhaps 
3  E^,  Ta),  4-Te  9',  snlphnret  and  tellnret  of  lead  being  oonsiderad  isomorphous. 

This  formala  further  simplified  beeomaa  nearly  (Pb,  An)  (Te,  S)'. 

B.B.  on  ohareoftl  fnaee  readily  to  a  malleable  metallic  button,  tinging  the  flame 
at  the  Bame  time  blue,  and  ooTertng  the  eliarcoal  with  a  white  coating.  With  borai 
it  alFords  a  bead  of  gold,  with  a  iitUe  ailvei-.  It  dissolvefi  partially  m  nitric  acid, 
and  also  in  nitro-muriatic. 

Ocoors  at  Nagyag  and  Offenbanya  in  TransjlTa«nia,  in  foliated  moBBes  and  crys- 
talline plates,  acoompanjing,  at  the  former  plaoa,  ailioata  of  manganese,  blende,  and 
gold  ;  and  at  the  latter,  associated  with  antimony  ores. 

Berttier  has  analyzed  another  ore  very  similar  to  the  above  in  physical  char- 
acters, conaisiing  of  Tellnrium  13-0,Bulphnr  11-7,  !eadfl31,  gold  67,  antimony  4-5, 
copper  1-0=100;  corresponding  to  21S,  6Te,  ^b,  I8Pb,  3An,  but  pi-ohably  impure 
with  snlphnret  of  antimony. 


COVELLINE,  B^kL     Indigo  Copper.     Knferindlg.    Bine  Copper. 

Hexagonal;  0,1.  Cleavage:  basal,  veiy  perfect.  Commonly 
massive  or  spheroidal,  surface  ciystalline. 

H.=l"5 — ^2.  G.=3'8^-3'85.  Lnstre  resinous,  faint.  Color 
indigo-blue  or  darker.  Streak  lead-gray,  shining.  Opaque.  Thin 
leaves,  flexible,     Sectile. 
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Analyaea:  1,  "Walchner,  (Sehw. 


A  Dillenbevg  oovelline  afforded  Grimm,  (Lieb.  Jahreeb.  1860, 102),  86-82  biaiil- 
pliuret  of  ooppar,  8'96  iron  pyrit«a,  18'6S  quartz,  and  10-57  3?e  S&ifl. 

B,B.  burna,  before  beoommg  red  hot,  witt  a  blue  flams,  and  fnsoB  to  a  globule 
which  is  strongly  agitated  and  amita  apa,i>!iffi  ;  finally  yields  a  button  of  copper. 

Ooours  with  other  copper  ores  near  Baden weiler  at  LeoganginSaitzbnrg;  Keilee 
in  Poland;  Sangerhauson  in  Saiony ;  Mansfeld,  Thiiringia;  at  VeauviiTs  on  lava. 

Molyb- 

al.  In  short  or  tabular  hexagonal  prisms  with  replaced 
terminal  edges.  Cleavage :  basal,  eminent.  Commoidy  foliated 
massive,  or  m  scales. 

H.=l — 1-5,  heing  easily  impressed  by  the  nail.  G.=4'4i — i-8. 
Lustre  metallic.  Color  pure  lead-gray.  Streak  similar  to  color, 
slightly  inclined  to  green.  Opaque.  Laminae  highly  flexible,  not 
elastic.  Sectile,  and  almost  malleable.  A  gray  ti'aco  on  paper, 
'  \  on  porcelain. 

— Mo  S"=SnIphur  41-0,  molybdenum  59-0.    Anaiyaea:  1,  Brandes, 


1.  Altenbera,  Mo  B9-6  S  40-4=100,  Brandes. 

2.  Chester,  Pa.      G.=4-444,  69-42  38-68=99-10,  Seybert. 

3.  Smaoland,  6^-63';  iOSIS,  gangue  0-800,  B&S. 

4.  Bohuslan,  57-154  S9-710,        "      8-186, 8  <t  a 
E.  Beading,  Pa.                                      55-121  38-I93,   Pe   B-495,   Si    2'2B3. 

K  0-297,  'WetheriH. 

B.B.  infusible,  but  snlphurous  fames  emitted,  which  are  deposited  on  the  ehai-ooal. 
In  the  forceps,  flame  greenish  ;  a  dull  brown  pearl  with  borax:  on  adding  nitre. 
DiBBolres  in  nitrio  acid,  excepting  a  wliite  or  grayiali  residue. 

Molybdenite  genei-ally  oceiira  imbedded  in,  or  desseniinated  throngh,  granite, 
gneiss,  ziroon-ayeniie,  granular  limestone,  and  other  crystalline  roots.  At  Humedal 
in  Sweden,  Arendal  in  Norway,  and  Greenland,  it  has  been  observed  in  hex- 
(wonal  prisms.  Aitanbe^  and  Ehranfriedefsdorf  in  &axony,  Sohlacienwald  and 
Ziunwald  in  Bohemia,  Rathansberg  in  Salzbnrg,  Lsnrrig  m  Worway,  Chessy  in 
France,  Pern,  Brazil,  are  among  its  foreign  localities.  At  Caldbeok  Fell  in  Cum- 
barland,  it  is  associated  with  tungstate  of  lime  and  apatite  ;  it  also  occurs  at  several 
of  the  Cornish  mines;  in  Scotland  at  Peterhead,  Glenelg,  and  at  Corby  on  Loch 
Creran. 

In  Gonnaeticut  at  Haddam,  and  the  adjoining  towns  on  the  Connecticut  river,  it 
oooursin  gneiss  in  crystals  and  large  plat^  ;  also  at  Saybrook.  In  Termont  at  West- 
moreWd,  there  is  a  large  vein  of  molybdenite ;  at  Newport,  with  eirstals  of  white 
apatite.  In  Msssachusetts  at  Shntesbury,  ei^t  of  Locke's  pond ;  at  Erimlield,  with 
i^ta.  In  Haw  Hampshire,  at  Westmoreland,  four  miles  sonth  of  the  north  village 
meeting-house,  in  a  vein  of  mica  slate,  where  it  is  abundant;  atLlandaff,  in  regnlai' 
tabular  orystds;  at  R-anoonia.  In  Maine  at  Bine  Hili  Bay  and  Camdage  farm,  in 
large  crystallizations;  also  at  Brunswiok,  Bowdoinham,  and  Sanford,  but  less  inter- 
esting. In  New  York,  two  miles  southeast  of  Warwick,  in  in-egnlar  plates  aaso- 
oiated  with  rutile,  zircon,  and  pyrites.  In  PennsylYanio,  in  Chester,  on  Chester 
Creek,  near  Reading;  near  Concord,  Cabarras  Co.,  W,  C.,  with  pyrites  in  quartz.  In 
Canada  at  Balsam  Lake,  Terrace  Cova,  Lake  Superior  and  St.  Jerome,  C.  E, 

Distinguished  from  plumbago  by  its  Justve  and  streak,  and  also  by  its  behavior 
before  the  blowpipe  and  with  acids. 
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SELPHUKE^rH.    AKSKNIUKETS, 


4.  SKUTTEUUDITE   DIVISIOK- 


Mouometiic.  Observed  planes  O,  1,  2,  /.  Figs.  1,  il,  14,  39. 
Cleavage :  cubic,  distinct ;  i,  iu  traces.     Also  massive  graniilar. 

H.=6.  G.=6-74— 6-84.  Lustre  bright  metallic.  Color  be- 
tween tiii-wbite  and  pale  lead-gray,  sometimes  iridescent 


As  11-84    Co  aO-Ol     Fe  1-61    8  0-69=100-0fi,  S. 
l9-a  I8'6  1-3  =99-0,  W. 

19-0  19-5  1-4  =99-9,  W. 


%  DOUBLE  BmAIiY  COMPOUNDS. 

r.  THE  PEfiSULPHURET  A  SULPHURET  OF  AN  EIJiMBNT  OF  THE 
HV]>EOGEN  GROUP,  AS  OF  IROI^,  COBALT,  OR  NICKEL. 

1.  LINN^ITE  GROUP.— Monoraeti-ic;. 

LiNNja-cE,       (fill.  Co)  S-|-Co=  S'.        Sisewtk,  (Ni, Co,  Fb) S-t-CNi,  Co, Fe)'S'. 

a.  CHALCOl'YEITE  GROUP.— Dimeti-ie,  Teti-iOiedi'iil. 

Chalcopykitk.  en  S-j-Fe"  S=  STin  Pyeites,  Gh  SH-(iV  S',  Sii'  S=). 

■i.  3TERKBERGITE  GBOUP.— Ti-imuti-ie. 

Ag  S+2  Pb'  S=. 


Monoiiietiic.  Kgs.  11,  15,  16.  Cleavage :  cubic,  imperfect. 
Twins ;  plane  of  composition  octahedral.  Also  massive,  granular 
to  impalpable. 

H.=5-5.  G.=4-8— 5  ;  4-85,  CaiTollite,  S.  and  B.  Lusti-e  me- 
tallic. Color  pale  steel-gray,  tamisbhig  copper  red.  Sti-eak  black- 
ish-gi-ay.     Fiwrture  uneven  or  subconehoidal, 

ComjiossiJore.— Oo8-f-Co'S',  (Fi-anbonbaim)^^idp]im-  42-0,  cobalt  68'0.     Cobalt 


a,  8,  Wernelcmi,  p 

and  Brush,  (Am.  J.  S«i.  [3],  5 

Ebbingliaus,(ilJ.): 
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MINBKALOdY. 

'S 

Co 

Cu 

Fe 

.  RiddarhyttM 

511 

43 -ao 

14-40 

3-53,  gaugiie  0-83=99-Hti,  Hisingar. 

41 

III 

4S'-86 

4-10 

6-81,  gangue  0-61=94-94,  Werneliiiik, 

4', 

n 

63-35 

0-97 

2-30=98-81.  "Wemekiuk.                       [4-: 

:.  OarroUite. 

41 

in 

ST -35 

11 -iS 

1-26.  Mi  1-64,  A9(r.=98-46,  S.   &  B.   G 

4fl 

94 

38-31 

11-19 

1-56,   "   1-54,     "  (r.=10003,S.  AB. 

■:.  SiegmiU, 

41 

32-09 

a-29,   "33-a4,=100SohQabel.    0.=4-3. 

4a 

iU 

1100 



4-69,  "  4a-64=100-68,  Ebb.    G.=5-0. 

a  Ooppcr-Linncd 


is  a  Sici^el-Iii«,K<Bite=^TSi,  Co,  Fa)  S-]- 


Carrallile,  uecordiug  to  tbe  anolyseB  of  Smith  and  B 
euS+Oo'S'. 

SieginitelKobalt-NUkdMta,  Kamraekberg 
(Ni,  Cio,Fe)*'S'. 

B.B.  on  charcoal  gives  a  aulphuwraa  odor,  and  after  roasting  colois  glaas  of  borax 
blue.    DJasolveB  in  nitric  acid,  excepting  the  sulphnr. 

Ooours  in  gneisB  with  copper  pyrites  at  Baeinaes  near  Kiddorhyttan,  Sweden, 
and  at  MOaen  near  Siegen,  m  Pmseia,  with  heavy  epar  and  spatbio  iron.  Also  at 
Mine  La  Motte,  Missonri,  witt  galena  and  blaok  cobalt.  OarroilUe  is  found  at  Finks- 
bnTO,  Cai-roll  Co.,  Maryland,  with  copper  pyrites,  {W.  L.  Faber,  Am.  J.  Sci.,  [3],  xiii, 
418).    The  ^effenite  h  from  Siegen  and  occurs  in  octahedrons. 


CUBAN,  Sreil.,  I 


.,  Its,  336,  1 


MoiioiiietrJc.  In  cubes  or  inasaive.  Color-  between  bronze  and 
brass-yellow.  Streak  dark-reddiah  bronze,  black.  H.— 4.  G.== 
.  4-026,  Br. ;  4-169,  Booth. 


Breithaupt  obtained 
giving  off  fumes  of  gnlphni_ 
oompoaiUun  would  be  analogous 

From  Ban-acanao,  Cuba. 


Cu  Fe  Si 

19-80  88-01  2-80=  99-12. 

31-06  88-80  1-90=10110. 

2012  38-29  2-85=100 -al. 

32-96  43-81  Fb.  (j-.=100-a6. 
■apeatfld  tiiala  19  per  oent.  of  uopper.     B.B.  fuHts  ei 

'    '  '  With  2  of  eopper  instead  of  1 


>  that  of  Linn%lte> 
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1 
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IHmetric ;  tekahedral.     0  :  1*=135°  ^5' ;    (;c=-98556. 
0  :  i=145°    8'.     (9 :  3^=116°  54'.  3  :  2  (pyr.)=96°  33'. 

(9:  1=125"  40'.     (?:!;— 124°    5'.  '  f  ;  |  (pyr.)--lOOo  44'- 

(>  :  2=^109°  44'.      1 :  l(pyi-.)— 109°  53'.     1  :  i  (f.294)--n°  20'  and 

[70^  7'. 


Cleavage :  2t  sometitnes  distinct ;  (^,  indistiuct.  Twins :  plane 
of  composition,  (1)  li,  f.  295,  295A ;  in  the  last,  composition 
parallel  to  4  terminal  edges  of  a  pyramid:  (2)  1,  similar  to  f.,200; 
(3)  U,  similar  to  f.  20T.     Often  massive  and  impalpable. 

H.— 3-5— 4.  G.=4'l — 4-3.  Lustre  metallic.  Color  braas-yel- 
low ;  subject  to  taniish,  and  often  iridescent.  Streak  greenish- 
black — a  little  shining.  Opaque.  IVacture  conchoidal,  uneven. 
Rather  sectile. 

GoiapoHHon. — GuS+Fe' 8",  Kamin.z^nlphm' S*-a,  copper  S4-6,  iron  30-6=100. 
But  some  analyses  give  other  propoi-tionE,  and  probably  ii-om  admixture  with  iron 
pyrites.   Aaalysea :  1,  H,  Rose,  (Oilb,  Ixjtii,  1S6)  ;  2,  Hartwall,  (Lconh.  Haadb.  646) ; 


T.  Soi.  [2],xiy,  Ifll), 


i.  D.  Forbes,  (Jan 
30-47  quai-tz  0-a'?=10I01,  Rose. 
30-OS  2-23=100-79,  HartwalL 

30-29  =100-00,  Beohi. 

29-15  0-86=  90-66,  Beohi. 

32-7?    Mn(j-.  Si  0-32=99-62,  Forbes. 


1   '^ayn 

Pin  1  nd  lueo  oa-au 

3    Val  Oast  u  i      fi-62  34-09 

i   Mt.  Catn  3616  32-70 

6   Norwaj  33-88  32-65 

OtI  e   0  aljses    Malagoti  and  I>iu'oehet,  (Ann.  dee  M.  [4],  xvii,  299).* 

TMb  ore  is  often  mixed  with  iron  pyrites  indefinitely,  and  the  color  beooniaB  eor- 
cespoadingly  paler. 

B.B.  on  eiareoal  blackens,  but  beeomcK  red  on  cooling.  After  a  continued  heat 
it  fuses  to  a  globule  which  i»  nii^etie.  With  borax  affords  pure  copper.  Dis- 
solves  in  nitric  acid,  excepting  the  sulphur,  forming  a  green  solution.  A  drop  of 
liquid  ammonia  ohangea  it  to  a  deep  blue. 

Ohalcopyrite  is  the  principal  ore  of  copper  at  the  Cornish  minea,  and  10  to  12,000 
tons  of  pnre  copper  are  smelted  annually  from  160  to  160,000  tons  of  o 


The  copper  beds  of  Fahlmi  in  Sweden,  a 


3,  which 
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oouurs  iu  lavci  msBses,  smi'ouiided  by  a  toatine  of  eeiyentine,  and  imbedded  in 
gnaiSB.  At  Eaimnelabfli^,  near  Qoalai  m  the  Hartz  it  forma  a  bed  in  graywaebe 
slal*,  and  is  associated  with  iron  fiyrites  galena  blende,  and  jnimite  portions  of 
silTer  and  gold.  The  Eurprinz  mine  at  Freibei^  affords  weU  defined  crjetals.  It 
ooenrs  also  in  the  Bonnat,  Hnngal'y  Thuiingia  m  Stotland  in  Eirkoudbrigtt  and 
Wigtoneliiraa,  in  Perthshire  and  Invemesashire;  in  Tuscany,  (analyses,  3,  4) ;  in 
Soath  Anstralio. 

In  the  United  States  itoecars  at  the  Southampton  Lead  Mines,  Mass.,  at  Tuiner'a 
falls  on  the  Conneotiout,  near  Deerfield,  and  at  Hatileld  and  Sterling,  Maaa. :  in 
Vermont,  at  Stafford,  and  ttt  Corinth,  Waterhnry,  and  Shrewsbury  ;  in  New  Hamp- 
diire,  at  Franconia,  in  gnaisa;  at  Unity,  on  the  estate  of  Jam«a  Neal;  at  WaiTen,  on 
Davis's  farm ;  at  Eaton,  two  miles  northeast  of  Atkins's  tavern ;  at  Lyme,  oaat  of 
East  Village;  at  Haverhill  and  elsewhere :  in  Maine,  at  thp  Luhee  lead  mines,  and 
at  Dexter :  in  Conneotiout,  at  Bristol  aJid  Middletown,  sometimes  in  crystals :  in 
ffow  York,  ftt  the  Anoi'am  lead  mine ;  five  miles  from  Boasie,  beyond  DeLong's 
mills  at  the  Rosaie  lead  mines  in  cj-ystals ;  in  crystals  and  massive  near  Wnrtzho- 
rough,  Sullivan  Co. ;  oiystals  and  massive  at  Ellenville,  Ulster  Co. :  in  Pennsylva- 
nia, at  Pheuixvillo ;  at  Pottstown,  Chester  Co.,  (ElizobeUi  Mine) :  in  Virginia  at  the 
Piienix  copper  mines,  Fanquier  Co.,  and  the  "Walton  gold  mine,  Louisa  Co. :  in  North 
Carolina  near  Oreanaboro  ,  abundant  maaeive,  (Fenreas  or  North  Carolina,  and  Mao- 
ouUoch  Mines),  along  with  spathic  iron  in  a  quartz  ganffuc :  in  Tennessee,  80  miles' 
from  Cleveland,  in  Polk  Co.,  (Hiwassee  Mines),  with  blact  copper  and  pvrites:  in  the 
Catootin  Mta.,  Maryland,  and  between  Newmarliet  and  Taneytown;  also  abundant 
near  Finksbuig,  Carroll  Co.,  Md.,  (Patapaco  and  other  Mines),  bIohd;  with  ertibescite, 
caiTollite,  and  nmlachite ;  in  Canada,  m  Perth;  extensively  mined  at  Brace  mines, 
on  Laiie  Huron. 

The  Cornwall  copper  pyrites  is  not  a  rich  ore ;  what  is  picked  for  sale  at  Bed- 
rnth  rarely  yielding  13,  genei'ally  only  7  or  8,  and  occasionally  but  3  or  4  per  cent, 
of  metal.  Its  richness  may  in  general  be  judged  of  by  the  color;  if  of  a  fine  yellow 
hue,  and  readily  yielding  to  the  hammer,  it  may  be  eonsidared  a  good  ore;  but  if. 
hai'd,  and  pale-yellow,  it  is  poor  from  admixture  with  iron  pyrites. 

Copper  pyrites  is  readily  diatin^ished  from  iron  pyrites,  which  it  somewliat  re 
aemblas,  by  its  inferior  hardness;  itmajbe  cut  by  theknifo,  while  iron  pyrites  wil! 
strike  fire  with  steel  The  effects  of  nitric  acid  are  also  different.  It  differs  from 
goldin  being  brittle,  on  which  account  it  cannot  be  out  off  in  slices,  like  the  latter 
metal ;  and  moreover  gold  is  not  attacked  by  nitric  aoid. 

Oceiips  as  a  fui'uaee  product  near  Goslar.  Ghalcopyrite  is  from  yiaXKos,  brass  and 
pyrites. 

Ar.TEKED  Foaus. — Changes  on  exposui'e  with  moisture,  especially  if  heated,  to  a 
sulphate.  Malachite,  CoveUine,  ChiTSOOolla,  Black  Copper,  Ooppei'  glance,  and 
oxyd  of  iron,  are  other  forma  into  which  it  is  sometimes  altered. 


F'robably  dimetiie  and  liciuiiiGdral  like  ehalcopyrite,  Kengott. 
Commonly  massive,  granular,  and  disseminated. 

H.=4.  G.=4-3— i-532  ;  4-506,  Zinnwald.  Lustre  metallic. 
Streak  black.  Color  steel-gray  to  iron-blaek,  sometimes  a  bluish 
tarnish ;  often  yellowish  from  the  presence  of  copper  pyrites. 
Opaque.     Fracture  uneven.     Brittle. 

Cainpositioii. — ©n  S  (Sn'  S',  Fe'  S'),  Kangott,  analogous  to  Chalcopyritc^(ratio 
of  S,  Sn,  eu,  Fe,  bei^  4  :  1  :  I  r  1),  Sulphur  30'0,  tin  2T'2,  copper  29-7,  iron  18*1= 
100.  Analyses:  l.IOaproth,  (Beit.  V,  228);  3,  Kndernataoh,  (Pogg.  xxxix,  146);  3, 
Johnston,  (Rep.  GeoL  Cornwall,  ifeo.,  1839);  4,  Rammelaberg,  (Pogg.lxxxvjii,  fi07);  6, 
Mallet,  (Am.  J.  Soi.,  [2],  xvi,  S3) ; 
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I.  Huel  Kook,  80-5      26'6  J 

i.  "  29-64     25-65  i 

i.  St  Miolitiel'8  Mt.,  29-929  S1'618  £ 

I,  "  2B-46     26-86  i 

i.  Zinnwald,  39-06    35-66  S 


1-B4B    4-191     10-1] 


^an^e 


9-66=9  9 -98,  Eaamielaberg. 


B.B.  on  cliarcoal  sulphur  is  expellod,  and  afterwords  a  black  scoriaceoils  globule 
is  obtained;  (iie  charcoal  is  covered  with  the  oxyd  of  tin.  "With  soda  and  boraK 
yielda  a  globule  of  impnre  copper.  Soluble  in  mtro-muriatie  acid,  with  the  excep- 
tion of  aulphur. 

This  apeoies  is  found  at  Hud  Eoek,  in  the  parish  of  St.  A^ea.  Oorn-waH,  where  it 
forms  a  considerable  vein,  and  is  accompaniea  by  iron  pyrites,  blende,  and  other 
lainetals;  also  in  granite  at  St.  Michael's  Mount;  also  atZinnwald  in  the  Erzge- 
birge  with  blende  and  galena.  It  fi-eqnently  has  the  appeai-anoeof  bvonze  ov  bel! 
metal,  and  hence  the  name  beU-tmlal  are. 


.  xl,  I,  and  Brewster's  Journal, 

Tritnetric.  /  :  J=119°  30',  0  :  ll= 
124°  49',  B.  &  M. ;  a  :  5  :  e=l-43T9  :  J  : 
1-7145.  O  :  1  (e)=131°,  0 :  3  {6)=106° 
43',  O  :  2i=120'S  48'.  Stri«  .of  O  ina- 
crodiagonal,  of  aides  horizontal.  Cleavage :  basal  highly  eminent. 
Commonly  in  implanted  crystals,  forming  rose-like  or  fan-like 
ag^egations.    Sometimes  eomponnd  parallel  to  T. 

_S:.=1— 1-5.  G.=4-215.  Luatreof  <9  brightly  metallic.  Color 
pinchbeck-brown,  occasionally  a  violet-blue  tarnish  on  e  and  e'. 
Streak  black.  Opaque.  Thin  laminEe  flexible ;  may  be  smoothed 
down  by  the  nail  when  bent,  like  tin  foil.  Very  sectile. 
traces  on  paper  like  plumbago. 


Sulphur  SO-O,  Silver  3: 


Iron  36-0=99-2. 


Heated  in  a  glaas  tube  it  gives  off  ft  sulphurous  odor,  loaea  Inatre,  and  beeomes 
dark-gray  and  triable.  B.B.  on  charcoal  bama  with  a  blue  flame,  and  melts  to  a 
globule  which  is  generally  hollow,  has  a  erystflUine  surface,  is  covered  with  metallic 
silver,  and  acts  on  the  magnetic  needle,  esiibiting  the  properties  of  sulphuret  of 
iron.    With  borax,  a  globule  of  silyer  may  be  obtained. 

Occurs  with  ores  of  silver,  particularly  Pvrargyrite  and  Stephanite,  at  Joachim- 
stahl  in  Bohemia,  and  Johanugeoi^enstadt  in  Saxony.  Named  after  Count  Casper 
Stevabel«  of  Prague. 

The  Meaible  lilver  ore  (Argent  gidpkari  fiixible,  Bonr.,  jBiejeonierSiiiei^^ona)  from 
HimmelBfiirst,  near  Freiberg,  is  referred  here.  According  to  Brooke  &  Miller  tlie 
figure  by  Fhillips  is  a  distorted  figure  of  silver  slauce.  The  angles  of  sternbergite, 
above  given,  oi'e  from  very  perfect  crystals  in  Mr.  Brooke's  oolleotion,  which  were 
■        ^"       -^  '"    •".,  p.  180).    Theplar 

repreaonted  by  these  author 
lb  pyramid  2'' 


atjove  given,  oi'e  trom  very  peweot  crystals  in  Mr.  urooK 
formerly  in  the  possession  of  Coimt  Boumon,  (B;  &  M.,  p, 
the  edge  0  :  &;  ami  besides  thia,  there  is  another  10^,  rep 
with  also  the  maorodome  6i,  and  the  pyramid  2¥. 
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,    TUE    Di-ERSULPHUBET    A    SULPHXTRET   OF    ELEMENTS     OF 
THE  AKSENIO  GROUP* 

1.  Persxd^Jmret  ofihefm'm,  R"^  S". 
.  WOLFfiBERRiTK  GROUP,  III. 


>..  MIAEGVRTTE  GROUP,  IV. 
i.  PLAGIONITE  GROUP,  IV. 
f.  JAMESONITE  GROUP,  lit, 
;.  HETEROMOEPHITEGROUP,ITL 


0.  DUFRENOTSITE  GSOUP,  T. 
'I.  FREIBLEBENITE  GROUP,  IV. 
S.  PYRARGYMTE  GROUP,  VI. 

9.  BOURNONITE  GROUP,  til. 


>.  KOBELLITE  GROUP, 

.  TETRAHEDRITE  GROUP.  I. 

i.  GEOCRONITE  GROUP,  III. 
i.  STEPHANITE  GROUP,  III. 
I.  POLYBASITE  GROUP,  VI. 


■W(IEBB».H&ITF 

eu  s-j-sb'  s= 

(T^^VfNITF 

eu  s+Bi=  K' 

iLBTraFFTrt 

Fe  S+Sb=  S= 

/iNkLNITE 

Pb  a+Sb=  S' 

MlAKblJlTt 

AgS+Sb=H" 

PtAOIO-JITE 

Pb  S-|-|8b'  S' 

jAMBSONlTh 

Pb  S+JSb'  S» 

Pb  S+iSb'  S' 

(Pb,  Ag)  S+i  Sb'  S= 

CinvisriTE 

(e«,Pb)s-HBi's' 

DlbFKNUlsITC 

Pb  S+i  Ae"  S' 

1rki"ieeenitf 

f{Pb,.^)S+|Rl>'S' 

PlKAESYKlTE 

Ag  S+S  SF  Sb" 

pBOU'-TITIi: 

AgS+JAa^a" 

B)IBH)N1TE 

(«a,  Pb)  S+i  8b'  S' 

LuULAXOERIIE 

Pb  S+i  8b'  8= 

f  AtlLlLFTE 

(eu,  Pb)  S+J-  Bi'  8' 

WjLOmTF 

KOBKLLITE 

(Pb,Fe)S+^(Sb,Bi)''S' 

T^BiHrnrnr 

ES+i(Sb,A8)'S' 

Tenn*hiitk 

R  S+i  As'  a» 

f  KO    ROMITF 

PbS+l(8b,A3)=8= 

Vtephanitf 

Ag8+|sb'a= 

PotTBASlTK, 

(Ag,  till)  8+1  {Sb,A3)=S' 

2.  Pmwdp/mret  of  the  form,  H^  S''. 

ENiRarcE,  III. 


FlGEBLEUm;. 
API'EKDIX.    WlTTHiHITE, 


R  S+J  (Ab,  Sb)'  8*. 

(SAg  S+Ab'  S')+2{3Ag  ^+AfC'  S=). 


*  In  this  tnble,  the  syatera  of  CrjBtallization  is  iudioated  by  Roman  immpvnls.  n'i 
fo11owg : 

I.  Monomatric  Systam,  IV.  Monoolioie  8ysten], 

IL  Dimetrio  System,  V.  Trielinio  System, 

III.  Trimetrie  System,  VI.  Hexagonal  Sptem. 

In  the  foi'mnlas,  the  ratios  of  the  two  Snlphnrets— the  Protosuli>hnret  and  Pee- 
aulphurat — are  giyen  by  maMng  the  former  ft  nnit,  as  this  method  ia  best  adapted 
for  a  oonipariaon  of  the  composition  of  the  several  species.  All  hypothesis  aa  to 
the  arrangements  of  the  oonatituenta,  beyond  the  siinple  expression  of  this  I'atio, 
is  avoided.  In  thia  view,  the  objection  to  the  use  ot  fractions,  that  moleoulea  are 
indivisible  aioms,  i«  of  no  importance,  even  if  baaed  on  (net. 
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aUr,FttUBETS, 


Triraeti-ic.  /:  7=101^  n  :  «a=138°  12',  i2  :  ifcrll2°  34'^  In 
small  aggregated  tabular  prisms  presenting  the  plau^  0, 1,  43,  **• 
Cleavage :  m,  veiy  perfect ;  0,  less  so. 

H.=3 — i.  G.=i-748.  Lustre  metallic.  Streak  black.  Color 
between  lead-gray  and  iron-gray.    Opaque.     Tracture  conchoidal. 

OmpoJiiioTO.— eo8-|-Sb'S»=9nlphur  26'0,  antimony  50-2,  copper  24'8=100. 
Anttlyais  by  H.  Eosa,  (Po^.  xjtxv,  361); 

S26'31,        Sb46'81,        Cu2*-46,        Fe  1-39,        Pb  0'56=99-66. 

The  iron  is  supposed  to  exist  m  pyrites,  and  the  lead  as  feather  ore. 

E,B.  deerepitatas,  fiiaes  readily,  and  gives  on  charcoal  fumes  of  antimony;  also 
ftftar  a  strong  heat  with  soda  a  gtobnle  of  copper. 

From  Wolfeberg  in  the  Hartz,  in  nests  imbedded  in  quai'tz.  It  ia  neuftllj  covered 
with  a  coating  of  pyrites.  Glockar's  name  antedtttes  Nicol's,  but  it  was  given  as  a 
Latin  generic  name,  the  species  being  cftlled  by  him  GhalkoatiUtes  Hereyni'us. 

TANNENITE.     Kupfarwismuthglanz,  R.  Schneider,  Pogg.  xe,  168,  1853. 

TrimetrJc?  In  thin  striated  prisma.  Lustre  bright  metallic. 
Color  grayish  to  tin-white. 

OompoMtJOTi.— eu  S-f-Bi' S"=9ulphur  IB'l,  bismuth  62-0,  copper  18-Ep.  Aiinlyaia 
by  K  Schneider,  (loc  eit.); 

Snlphur  13-88,  Bismuth  63-16,  Copper  18-72=99-71. 

In  an  open  tuba  yields  sulphur ;  B.B.  on  coal  fuses  easily  with  intumeseanee,  and 
gives  with  soda  a  globule  of  copper.  Nitric  acid  solution  deep  bluish  gi-ean,  be- 
coming dark  blue  with  ammonia. 

From  Tanrtenbaum  in  Johanngaoi^enstadt. 

BERTHIERITE,  Poggendorf.     Hsidingerite  of  Berihier. 

In  elongated  prisma  or  massive;  a  longitudinal  cleavage  rather 
indistinet.     Also  fibrous  missive,  plumose ;  also  grauulai-. 

H.=2 — S.  G.=4 — 4-3.  Lustre  metallic,  less  splendent  than 
gray  antimony.  Color  dark  steel-gray,  inclining  to  pinclibeck- 
Drown :  surface  often  covered  with  iridescent  spots. 

ComposUion. — Fe  S+Sb'  S°=^nl^ur  28-9,  antimon 
yses :  1,  2,  3,  Bertliiar,  (Ann.  Ch.  Phys.  eckv,  51) ; 
IDS);  6,  Pettlto,  (Haid,  Ber.  i,  63): 

S  Sb  Fe         Za 

1    Chaz  11  30-3        62-0        IS'O        0-80=98-6,  BerthJer. 

Ma  to      t       28-Sl      61-34        9-85      =100,  Berthior. 

3  A  gift  29-18      58-65      12-17      =100,  Berthier. 

4  Bran    d    f      30-876    64-838     11-965    (roc«,  Mn  0-466=97-S34,  Rammclsberg. 

5  31-326     B4-700     11-432     0-737,  "    2-544=100-739, 

6  A  anj  Idfe       29-27      67-88      IS'SS      =100,  Fettko.     G.=  4-043. 

Anal    3 — 8  spond  to  the  above  formula. 

No.  J=3FeS+2SPS'^ulphur  29-6,  ftutimony  53-1,  iron  17-S=100. 

No.  2=8FeS-f-4ab'S''=«ulphur  38-6,  antimony  61-4,  iron  10-0=100. 

B.B.  on  charcoal  fuaes  readily,  ^yts  out  fumes  of  antimony,  and  forma  a  black 
ni^netic  slag.    Dissolves  really  in  muriatic  acid,  giving  out  sulphuretted  hydrogen. 

Occurs  at  Chftzelles  and  Martouret  in  Anvei^ne,  associated  with  quartz,  calcareous 
spar,  and  iron  pyritra ;  in  the  Vo^ea,  Commune  of  Lalaya,  containing  about  82  of 
Sb  to  18  of  Fa ;  at  Anglar  in  La  Creuse ;  also  at  Briiunadorf  in  Saxony,  and  at 
Tintagal  and  Padstow  in  Cornwall ;  at  Arany  Idka  in  Hungary.  Yields  antimony, 
but  of  inferior  quaiity. 

10 
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ZINKENITE,  G.  Boss,  Pogg.  rii,    Brewster's  Journal,  vi,  11. 

Ti-iraeti-ic.  l':I~V2.(P  39',  Eoae;  120°  34,  Kengott.  Usual 
in  twins,  as  hexagonal  pi-isms,  with  a  low  hexagonal  pyramid  at 
siimmit;  angle  at  pyramidal  edge=165*^  26';  1  on  face  of  pyra- 
mid=104°  42'.  Lateral  faces  longitndinally  stiiated.  Sometimes 
colnmnar,  flbrous  or  massive.     Cleavage  not  distinct. 

H.=3— 3-5.  G.=5-30— 5-35.  Lustre  metallic.  Color  and 
streak  steel-gray.     Opaque.     Fracture  slightly  uneven. 


(Jainpotition.  — FbS+Sti'  8 
ynea:  1,  3,  H.  Eose,  C* 

1.  Wolfeberg,    S  22-68 

2.  "  imdet. 


S'=Sulphm-  216,  antimony  43-6,  lead  34-9=100.     Ajial- 
viii,  99);  S,  Kerl,  (B,  u,  H.  Ztg.,  1868,  No.  2): 
Sb  44-Se         Pb  31-84         Cii  0-42=99'23. 
44'11  Sl-fll  undet. 

3.  "  21-22  43-98  30-84        Ag  0-12,  Fe  I-45=9'I-61,  K. 

B.B.  alona  on  charcoal,  deoi'epitates  briskly,  and  fuses  as  readily  as  aray  anti- 
mony, affording  small  metallic  globules,  which  are  volatilized,  and  the  charcoal  is 
covered  with  a  coating  of  oxyd  of  laad.  With  carbonate  of  soda,  yielito  globules 
of  metallic  lead.     Witt  mutiatio  acid  forms  .ohlocid  of  lead. 

Occurs  in  the  antimony  mine  of  Wolfsbei^iu  the  Hartz  ;  the  groups  of  columnar 
crystals  occur  on  a  massive  variety  in  quartz ;  the  crystals  sometimes  oyer  half  an 
inch  long,  and  two  or  three  lines  broad,  frequently  extremely  thin  and  forming  fibrous 
masBea.  Hamed  in  honor  of  Mr.  Zinien,  the  director  of  tbo  Anhalt  mines,  by  G. 
Rose.     Has  been  reported  from  St.  Trudpert  in  the  Schwarzwald, 

Resembles  gray  antimony  and  bournonite,  but  may  be  distinguiahed  by  its  supe- 
rior hardness  and  specific  gravity. 

Kengott  unakes  the  crystallization  monoclinic,  and  the  pyramidal  planes  oblique 
basal  planes ;  but  such  twins  with  pyramids  so  formed  are  not  known  among  mono- 
clinic  species.     (See  page  162,  voL  I). 


MIAllGYRITE,  M.  Bom. 


Monoclinic;  C=81° 
-39°  38',  O:li=109°! 
■=1-0377  : 1 :  0-3565. 

0 :  la=138°  2fi' 

0 :  S*=116°  2' 


y,  I:  7 


■■U2°  G 
134°  17' 


0  :  i  =123°  38' 
0  : 1  =109°  36' 
0:1=  92°  40' 

0 :  -2=119°  47' 

1  ;  1  (front)=  53^  16' 
_2  :  _2  "  =  38°  44' 
22  :  22  "  -=  77°  13' 
65  :  65  "  =115°  54' 
33  :  33  "  ^  95°  59' 
-13  ;  -13  "  =106°  21' 
-16  :  -16       "     =141°  1' 

*3  :    *3       "     =  90°  30' 
Oryetals  thick  tahnlar,  pyra- 
midal orsliortprismatic.  Lateral 
planes  deeply  striated.     Cleav- 
age :  a,  1«,  imperfect. 
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COMPOUND   SULPJKIKIi'rS,    AR8ENIUEETB,   ETC.  75 

H.=2— 3'D.  C4.=5'2 — 6-4.  Lusti'e  sabmetallic-adaDiaDtine. 
Color  iron-black.  Streak  dark  cherry-red.  Opaque,  except  in  thin 
splinters,  which,  by  ti'ansniitted  light,  are  deep  blood-red.  Frac- 
ture subconchoidal.     Tery  sectile. 


byH.^< 


— Ag  S-|-Sb'S'=Sulphur  21  %  antii 


AnalyBAS 


S  31-96,        St.  39-14,        Ag  aS'iO        Cii  I-US,        Fe  0'B-J=9a'17. 

Iq  an  open  tnbo  fuses  aasjlj  and  gives  jl  aublirattte  of  oxyd  of  antimonj;  and 
gulpliurouB  acid.     On  ohai'ooal  irith  soda  reduced,  and  a  globule  of  silver  obtoined. 

Observed  only  at  Braiinsdorf,  near  Fi-eiberg  in  Saxony,  aasooiated  -witli  argent- 
iferous araenioal  pyrites.  Named  from  fmiii',  less,  ipyupos,  silver,  because  it  contains 
tees  silver  than  eome  kindred  ores. 

Tlie  HypargyriU  of  Breitl 
and  is  probably  a  variety  o 

PLAGIONITE,  G.  Rose,  Pogg.  sxviii,  4 

Monoclinie.     0=1^"  28',  /:  I=H6°  25', 
0  :  Xi=158<^  9',  Eose ;  a,:h:  <i=0-3T015  :  1  : 


0-8803. 

Obsei-ved  planes  as  in  the  annexed 

fiimre. 

0 

1=154=  20,     0  :  ifelO?"  32'. 

0 

2=138'>  62,     1:1  =142°    3'. 

0: 

-1=149=,          3  :  2  =120°  i9\ 

Crystals  thick  tabulai' ;  the  plane  0  shin- 
ing and  smootli ;  othei-a  striated.  Cleavage : 
3,  perfect,  but  seldom  affording  smooth  sur- 
faces.    Also  massive,  gi'anular. 

H.=3-5.  G.=5-4.  Lnstre  metallic,  Cohir 
blackish  lead-gray.     Opaque.     Brittle. 

Goiiatosilion. — rbS-i-iSb^S^sSulplmr  20-B,  antimony  S8-3,  Ioe<14I'1.  Aunlysee  ; 
!,  H.  Eose,  (Pogg.  ixviii,  438);  3,  Kudernatsoli,  (Pogg.  sxxvii,  588) : 

1.  Wolfsbei-g,  S  21-53        8b  87-94        Pb  40-52=99'99,  Kose. 

2.  "  21-49  3Y-flS  40 ■88=100,  Endernatsch. 

B.B.  deerepitatee  and  ftises  easily,  affording  fumes  of  sulphur  and  oxyd  of  anti- 
mony, sad  eoating  the  eharooal  witli  oxyd  of  lead. 

Ocoars  at  WoUsbei^  in  geodes  and  druses  of  oiystels  in  massive  plagionite,  or 
ei-ystallized  ou  quartz,  and  was  discovered  by  Zinuken.  Named,  in  allusion  to  its 
tmusuftlly  oblique  crystallization,  Irom  irAaj-jot,  uJJijKe. 

Taking  the  planes  2,  2,  as  the  lateral  faces  of  the  fundamental  pvisrn,  tbe  latora! 
a)igle  is  nearly  the  same  as  in  Fi-eislebenite. 

JAMISONITE,  Eaid.    Bleisohimraer. 

Trimetric.  / :  7=101°  20'  and  78°  40'.  Obsei-ved  planes,  /,  il. 
Cleavage:  basal,  highly  perfect;  /and  m  less  perfect.  Sometime 
capillary.  Also  massive,  structure  columnar,  particles  delicate, 
straight,  and  parallel  or  divergent. 

H.=2— 2-5.  G.==5-5— 5-8;  5-564, Haidinger.  Lustre  metalHc. 
Color  and  streak  steel-gray.     Opaque.     Sectile. 
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Ctofloosiiion.— PbS+l  SI 
1,  a,  H.  Roae,  (Poeg.  viii, 
(Am.J.  Sci.  [S],  iiV,60): 


40-75       2-SO     0'!3=9913,  Rose, 

38-71      2-aS    0-19,  Fe,  Pb,  ZnO-74=99'7a,Rose. 

39-97      3-6S    Bi  1-06,  Zii  0-42=99-48,  ScIl 

43-38      0-94    1-25,  Zo  1-74=100,  BeoW. 
B.B.  in  an  open  tabe  affords  dense  white  fames  of  oxyd  of  antimoiiy ;  oii  ohan-oal 
decrepitates,  fuses  readily,  and  almost  wholly  passes  off  in  fumes, 

Oeeurs  prineipally  in  CornwaU,  asaoeiated  witb.  quartz  and  Tninute  crystals  of 
Boiirnonita;  oooasionally  also  in  Siberia,  Hungary,  Spain,  and  Brazil.  Its  perfcet 
cleavage  at  right  angles  with  the  vertical  axis,  is  Bnmoient  to  distinguiah  it  from 
the  ejieties  it  resembles.     Named  after  Prof.  Jameson  of  Edinbni^h. 

HETEEOMOKPHITE,  Jiamm.     Feather  Ore.     Plnmosit,  Naid.    FedereJ-z. 

In  capillary  forms  i-esembling  a  cobweb.     Also  massive. 
H.  =  l— 3.     G.=S-67—5-&;  5-6788,  massive,  Poaelger.     Lustre 
dull  metallic.     Color  dark  lead-gray — steel-gi-ay,  sometimes  irised. 

Comjio«ii!oji.—PbS+i8b'S'=^iilphnr  19-2,  antimony  31-0,  lead  49-8.  Analyses: 
I,  H.  Rose,  (Fogg,  xv,  471);  3,  Bammelaberg,  (Po^.  Ann.  Isxvii,  241);  S,  Poselger, 
(Ramm.  3d  8«pp.  ii) ;  4,  S,  C.  Beohi,  {Am.  J.  Soi.,  [2],  siv,  60)  : 

S  Sb  Pb  Fe  Zn 

1.  Wolfsbei-g,  j)i«ino<e,  19-72  81-04  46-87  130  0-08=99-01,  Roae. 

a.          "               "         20-86  30-67  42-79  2-83  1-84,  Cu  1-01^100,  Rose. 

3.  "         masHve,    20-32  32-98  48-48  =101-78,  Posdger, 

4.  Tuscany,  eapil.           18-89    30-19    47*68    0-26     1-08,  Cu  1-11=98-71,  Beehi. 
B.  "        iwifl.,  19-25     29-24     49-31      0-21,    "    2-00=100-01,  BechL 


at  Freiberg  and  Sohemnitu; 
eaEv,  near  Bottino. 

iTiB  name  Feather  Ore  or  Pluraosite  being  inapplicable,  since  a  massive  vai-iety 
has  been  found,  Raminelsbei^  snbstitnted  Hctei-omorphite. 

ZuNDKEKBZ,  (Tinder  Ore),  eupposed  formerly  to  be  Red  Antimony,  proves  to  be 
an  impure  arsenical  sulphuret  of  antimony  and  lead,  supposed  to  be  mixed  with 
red  silver  ore  and  mispickeL  Bomti-3ger  obtained  in  an  analysis,  (J.  f.  pr.  Chem. 
xjctv,  49),  S  19-57,  As  12-60,  8b  16-88,  H)  48-06,  Ag  2-56,  Fa  4-62=96-19.  It  is  soft 
lite  tinder,  an<[  has  a  dirty  dark  reddish  color.  From  Andreasberg  and  Clausthal 
in  the  Harl^ 

BROGNIARDITE,  Daiaowr,  Ann.  des  M.  [4],  xvi,  227. 

,  Massive  witliout  cleavage. 

H.  above  3.  Gr.=5-950.  Lustre  like  that  of  bournonite.  Strujik 
grayisli-black. 

CoiBpomiiort.— PbS+AgS+Sb'S',  orm,  Ag)  8+4  8b' S^^ulphnr  19-0,  anti- 
mony 307,  silver  25-7,  lead  24-6=:100.     AntJyses  by  Damoiir,  (loc,  cit.) : 
S  Bb  Ag  Pb  On  Fe  Zn 

1.       19-38         29-95         ^S-03         24-74         0-64         O'SO         0-40:=100-34. 
3.      19-21        39-60        24-46        25-05        0-61        0-26        0-32=99-6]. 
3.       19-14         29-75         24-81         24-04         0-70         0-22         0-37=99-93. 
B.B.  on  chai-coal  d 
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areola  of  lead.    In  a  closed  tube  a  feeble  orange  sublimate  with  a  white  one  above  ; 
in  an  opea  tnbe  fueaa,  affords  an  odoi'  of  salphuv  and  a  white  sublimate  of  oxyd  of 
antimony.    Rapidly  attacked  by  coceeutvnted  nitric  acid. 
From  Mexico. 

CHIVIATITE,  Rammehbsrg,  Pogg.  Ixxxviii,  320. 

Foliated  massive;  eleavable  in  three  directions  in  one  zone,  one 
making  an  angle  with  the  second  of  153°,  and  with  the  thh-d  of 
133°,  Miller. 

G.— 6'930.     Lustre  metallic.     Color  lead-gray. 

Oompoeition. — (611,  Pb)  S+i  Bi"  S',  R.     Analysis  by  RammelsbGrg,  (loo.  oit.): 

S  Bi  Pb  Ou  Fe        Ag        insol. 

18-00         flO-95         16-73         2'43         1'03      trace      O-fiB— 93-71. 
B,B.  like  needle  ore 


DUFBENOYSITE,  Bamaur.    Gotthardite,  Jtammdsbery. 

Monomefciic.     Figure  43.     Cleavage  not  distinct. 
G.=5"549.     Lustre  metallic.     Color  steel-gray.     Streak  reddis: 
hrown.     Brittle. 

OompositioH.—Fb&+iAB'S'=Salplmv  221,  areenin  20-7,  lead  67-2,  or  analoco 
to  Heteromoiphite,  arsenic  replacing  the  antimony.  Analyses  by  Damonr,  (An 
Ch.  Phys.|:3],siv,  379): 


In  It  matrass  affords  a  red  sublimate  of  snlphuret  of  ai^enic    E.B.  fusee  easily, 
yielding  sulphurous  acid  and  arsenical  fumes,  and  it  globule  of  lead.     DissolTes  in 

Ooonra  in  dolomite  at  St  Gothsrd,  with  realgar,  orpiment,  blende,  and  pyrites. 


lilberblende.     Argen 

Rhombohedral.  Opposite  ex- 
tremities of  crystals  often  nnhke. 
B  .■  i2=108°  42',  B.  and  M.,  0 
:  ^=137°  43' ;  a=0-n&.  Ob- 
served planes:  rhombohedral,  J-, 
1  {E),  4,  -5,  -2,  -1,  -i ;  scalenoho- 
dral  IS,  1%  IS  1%  i^  1%  P, 
-2'  — I',  J' ;  pyi'amidal,  §-2 ;  and 
also  Of  I,  i^. 

0 :  i  =16$^=  32'.  i  :  J  ^.IS?'^  58'.  S  :  ^-144°  21'. 
0 :  13=112°  33'.  *2  :  S=im°  39'.  B  :  i=  =164°  5'. 
(?:  l'=100''  14'.        ■is ;  1^=1950  4'.  i'2  :  i%  =120°. 
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je :  R  rather  imperfect.     Twins ;  plane  of  composition  — ^ 
i  in  f.  300,  whicli  consists  of  four  individuals ;  0  or  basal  plane, 
ae  in  f.  300A ;   aJao  R  and  I.     Also  niassive,  stnictnre  granular, 
sometime  impalpable. 


H.~2 — 2-5.  6.=5-7— 5-9.  Lustre  metallio-adaniaiitine.  Color 
black,  sometimes  approaching  cochineal-red.  Sti'eak  cochineal- 
red,  Translueent^-opaque.  Fracture  couchoidal.  Sectile,  yield- 
ing readily  to  the  knife. 

aes :  l^ouBdorff,  (K.  V.  Ac  H.  1821,  3SS' 
3,  BSttger,  (Samm.  Handw.  ii,  106) : 


I.  Andreasbei^,  16-61 

3.  Mexico,  18-0 

3.  Zacateeas,  Msx. ,        17't6 


24-59 


58-95,  gangue  0-S0=98'l0,  BojiBdorff. 
80-2  =100,  Wohler. 
57-46=99-80,  Bottgar. 


B,B.  fuses  and  gives  out  fui 
Bilver  is  obtained.  Dieeolvea 
timony. 

TJie  Jatk-red  sitoej-  ore  o«eui|apriiicipalIy  with  oalcareousspar,  native  arsenic,  and 
galena,  at  Andteaabei^  in  the  Hartz ;  also  in  Saxony,  Hungary,  Norway,  at  Gaudal- 
eanal  in  Spain,  and  Oornwall.  In  Meiieo  it  is  woi-ked  extensively  as  an  ore  of  sOvei'. 

A  light-red  ore  from  Audreaabet^,  aecotding  to  Zincken,  contuns  no  areenie.  A 
ffrajf  ore  from  the  same  locality  oontains  both  arsenic  and  antimony,  and  may  be 
miio^^te. 

Ai.TBRBD  roBMa,— Occurs  like  Proiistitc,  changed  to  SiWev  glance,  (Ag  8)  ;  also  to 
Pyrites. 

PKOUSTITE.    Light  red  Silver  Oi-e.    lichter  Kotligilltigerz.    Arsenikailbarblende. 

Rhomhohedral.  R  :  5=107"  48',  0  :  i? =13T°  9' ;  «=0-78506. 
Observed  planes:  rhomhohedral,  -J,  1{R),  -%  -j,  -^;  scaleno- 
hedral,  l^  1%  p  ;  prismatic  /,  «2;  haaal,  0.  i  :  i=137°  16'. 
Simple  forms  and  twins  as  in  the  preceding  species.  Also 
granular. 

H.=2— 2-5.  G. =5  432— 5-56.  Lustre  adamantine.  Color 
cochineal-red.     Strealc  cochineal-red,  sometimes  inclined  to  atirora- 
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red.     Subti-ansparent — aubtranslucent.    Fractiu'e  coiichoida! — un- 
even. 

ConiyosjWon.— AgS+i  Ae'S"=8ulphur  19-4,  avsenio  15-!i,  Bilvei>6S-4,  Analysis  by 
H.  Rrae,  (Pogg.  jcv,  472): 

Joachimstohl,        S  19'Sl,        Aa  15-09,        Ag  84'6'7,        Sb  0-6e=9B-e6. 

B.B.  like  the  preceding,  excepting  it  gives  off  arsenical  fumes  instead  of  oxyd  of 
antimony. 

Occurs  in  Saxony  at  JohanngeorgeuBtadt,  Marienberg,  and  Annaberg;:  at  Joa- 
chimstabl  in  Bohemia,  Wolfach  in  Baden,  Marldrchen  in  Alsace,  Chalanches  in  Dau- 
phinfi,  Guadalcanal  in  Spain,  in  Mexico  and  Pern. 

FREISLEBENITE,  Raid.  Antimonial  Snlphnret  of  Silver.  Sulphnret  of  Silver 
and  Antimony,  P.  Sohilfelaaerz,  PrHsleben.  Silbar-und-Antimon.  Argent  Sul- 
fur^ AntimoniiSre  et  CupnfSre,  £eay. 

Monoolinio.     (7=87'>  W,  I:  7=  119°  1 
&  M.);  »  ;  S  ;  (j=l-6803  :  1  ;  1-7032. 
0  :  1»=1S3°  66'     1:1    (fi-oiit)=128»  2' 
0  ;  ii=166°  8'    14  :  14     «     =166°  6' 
0  :  2i=llS°  21'  12  :  12     «     =162">  36' 

Prisms  longitudinally  striated.     Cleavage  : 

H.:::32— 2-6.  _  G.=6— 64;  6-194,  Hansmann. '  Lustre  metallic. 
Color  and  streak  light  steel-gray,  inclining  to  silver-white,  also 
blackish  lead  gray.  Yields  easily  to  the  knife,  and  is  rather  brittle. 
Fractiu-e  conchoidal — uneven. 


,  0  :  11=137=  10',  (B. 

H  (front)=132'>  48'. 
is  "  -167°  64'. 
li  (1»p)  =  94°  20'. 
/perfect. 
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tt««po!^^<io«.— (PbS-|-Sb'S')-|-a[3(Pb,Ag)S-+Sb'S',  or(Pb,  AgjS+ySb'S'.Vohler^ 
(Pb,  Ag)9-|-5  8b°  S^  is  nearer  tlie  analysis,  whicli  may  correspond  to  (Pb,  Ag) 
84-i  8b'  S',  together  witb  |-  Sb'S'  (or  gray  antimony)  ns  impurity.  Analyses  by 
Wfihler,  (Pogg.  xhi,  146): 

1.  1871    Sb    713    Pb    000    Ag22-18     FeOll     Cu  1 62=100 

2.  18  72  27  (  30-08  23-78=:99  80 

B.B.  on     h         al    m  p  wh  te  vapors  and  a  slight  aulphuioua  odor,  de- 

posits ojtyd  ft  -^  did  und  the  assay  and  finally  a  white  metallic 
globnlc  rem 

Occurs -v   th    I        gl  1  th        on,  and  galena  in  the  Himmetsfui-t  mine, 

at  Freiberg  u  S  j  d  h  j  k  Transylvania  also  at  Ratieboizitz  the  ore 
of  this  reg    n        t         g  b   m  th  rding  to  Zmcken 
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Trimetric.     /:  7=93°  40',  0  :  U=136'^  17',  a:l> ;  (;^0-95618 : 

:  i-oeea. 

0 :  Ji=lM»  37'. 
0  :  8i=147<>  29'. 
0 :  ls=133°  26'. 
0  :  22=116°  20'. 


0:i  =146»45'. 
0  :  1  =127°  20'. 
O :  }r=14t°  29'. 
0  : 1«  =138°  6'. 


1  :  1  (mac.)  =114°  6'. 
Ij  1  (brac(i.)=109°  6'. 
42  :^  (ov.  U)  =129°  44'. 
*2:22  (ov.  «*)  =123°  52'. 


0 

*■ 

»■ 

i 

— 

l> 

TT 

f» 

15 
22 

1 

~ 

— 

— 

n 

a 

l2 

■» 

/ 

<* 

i2 

iX 

5  imperfect;  A  and  0  less  distinct.  Twins:  plane 
of  composition  /;  crystals  often  cruciform,  crossing  at  angles  of 
93*^  40'  and  86°  20'.     Also  massive,  grantilar,  compact. 

S.^^2-5—3.  G.=5'7— 5'&.  Lnsti'e  metallic.  Color  and  strealt 
steel-gray,  inclining  to  blackish  lead-gi-ay  or  iron-black.  Opaque. 
Fracture  eonchoidal  or  uneven.     Brittle. 


GompamB«.-{£a,  Pb)S-HS^)'S^  or  (3  Cu  S-f  SP  S'H  2{S  Pb  84^^  8=),  Ram- 
nialsberg=Siilphur  19-4,  antimony  360,  lead  4r8,  oopper  13'8.  Analyses:  1,  H, 
Roaa,  (Po^.  XV,  678)  ;  a,  Sinding,  (Ranim.  Handw.  123);  3,  4,  Dufi-^noy,  (Ann.  d. 
Min.  [S],  X,  371) ;  6,  6,  7,  8,  Kammelsberg,  (Pogg.  Ann.  Ixxvii,  353) : 


26-68     41-88 


i.  MeiaeliBig  i<>4J  a4'60  40'4a 

i.  18-B9  34-S2  40-04 

'.  Wolftbaig,  llle  24-84  42-88 

:.  "  19-87  34-28  35-52 


Cu 

12-65=100-08,  Robs, 
13-68=99  37,  Sinding. 
12-8=100,  Diift-finoy. 
13-8=99-6,  Dnfr6noy. 
lS-06=:;97-57,  Ranmi. 
16-16=99-01,  Ranira. 
18'06=] 00-04,  Ramrn. 
9-06,  Ni  A  Co  6-47,  Fe  0-84,  As  3*23= 


6,R. 

n  tabiilai'  ci'vatals  with 
neven  coneSoidal  fracture,  and  atSimet  -'■    ' 
aad  6-792,  Bromeis;  5-779,  Eammelebcrg. 

Another  viiriety  (No.  5)  is  ivon-blaii,  with  the  faces  of  a  rliombio  octahedron 
largely  developed.  FrHotura  eonchoidal.  Lustra  metallic  G.^=5-822  and  5-847, 
Bromeis;  G'844,  Zinelsen;  B-86B,  Eamraelsberg. 
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The  Wol&bei^  ore,  (No.  1),  ia  iron  blank  The  oi'yatals  are  rectangular  pristnfttic. 
Fraotura  conohoidal.  Loati'o  metallic  G.=;5't26,  Rammelaberg;  6*'7B6,  ZmiAen  i 
G'SOl  and  G'SSS,  Bromais. 

In  the  last  analysis,  part  of  the  lead  is  replaced  by  niekal  and  cobalt.  The  ape- 
oifie  gravity  ib  5"S24^— B'590.    RanuaelBberg  oalU  themineval  Nickel-lHnimomte. 

B,B.  deorepitatea,  fiises  easily  ond  girea  off  solphur  and  fnines  of  antimony. 
Ultimately,  fussB  to  a  black  slobiile.  In  a  strong  heat,  the  charcoal  is  covered  with 
oxyd  of  leai     Readily  difiawvea  in  nitric  acid,  lorming  a  bine  solntion. 

Good  crystals  of  this  species  occur  in  the  raineB  of  Heudorf  in  the  Hartz,  where 
thsy  oocEflionally  exceed  flji  inch  in  diameter ;  irith  quartz,  gray  copper,  and  phos- 

fhoresoent  blende,  at  Kapnik  in  Transylvania,  in  flattened  cwstais ;  at  Servoz  is 
iedcaont,  it  is  associated  with  pearl  apar  and  quartz.  Other  localities  are  at 
Braunsdorf  and  Oersdorf  in  Saxony,  Clausthal,  and  Andreasberg  in  the  Harta,  Ac. ; 
alao  EndeUion,  near  Redruth  in  Cornwall,  where  it  was  first  found,  and  hanea  c^- 
ed  Endelltomte,  by  Count  Eoninon,  after  whom  it  has  since  been  named.  Oocnrs 
also  at  Beeralston  in  Devonshire  ;  and  in  OhiE 


In  plumme  masses,  exhibiting  in  the  fracture  a  crystalline  stmc- 
tnre,  generally  massive  ;  also  granular  and  compact. 

H.=3-5— 3.  G.=5-75— 6-0.  Lustre  metatfic.  Color  bluish 
lead-gray ;  often  covered  with  yellow  spots  from  oxydation. 


14'1,  lead  S8'0.    Aualys 


longer,  (Ann   d.  Mines,  [2l,  T, 
3,  (Po^.  xlvi,  281);  4,  Bruel,  (£b.) ; 
bei^,  (Sd  Supp. 

S  Sb  Pb 

1    MoliSres,        13-6  25'6  53-9,  Fe  I-a,  CuO'9=100,  Boulanger. 

Naaafjeld,       18-88  34-60  6o'67=99-03,  Thanlow. 

Nertschinat,  I8'21  26-Oi  66-29=89  ■64,Bromeis. 

"  19-11  23-66  BS-Sl,  Fe  1-78,  Ag 0 '06=98 ■47, Briiel. 

Ober-Lahr,     19-06  28-40  BB-B0=100-Oe,  Abendrotli. 

WolftbeiB,      18'91  26-94  55-15=100,  Rammdsbei-g. 

Tuscany,  mas.ll -99  26-08  5815  Cul-24Ziil-il  Pe  0-SB^100'23,Bechi. 

"     aeie.  17-82  37-74  BB'SQ    "  1-26  "  0-09  "  0-28=101-52,  Beohi. 

B,B.  fuses  readily,  with  exhalations  of  stilphuroua  acid  and  fumes  of  oxyd  of  an- 
timony. On  charcoal,  a  yellow  circle  indicates  the  presence  of  lead.  Easily  at- 
taekodby  nitric  acid.  Boiling  strong  muriatic  acid  deoomposes  it  with  theextriea- 
tion  of  sulphuretted  hydrogen. 

Occurs  quite  abundantly  at  Moli^rea,  department  of  Gard,  in  France;  also  at 
Nasafjeld  in  Lapland;  at  Nertechinsk,  and  Ober-Lahr;  Wolfeberg;  near  Bottino  in 
Tuscany,  both  massive,  aoicular,  and  fibrous.  Specimens  from  "Wolfeberg  gave  Ram- 
melflbei^  G.^B-1B,  and  polverized  5-B6. 

AIKINITE,  Gkapman.  Aciculite,  Mcol.  Acieular  Bismutli.  Needle  Ore,  J. 
Plurabo-cupriferous  Sulphuret  of  Bismuth.  Nadelerz.  Bismuth  Sulfurfi  Plombo- 
Cuprifgre,  M.     Belonit,  Olocker. 

Trimetric.  J:  7=110°  nearly,  Homes.  In  imbedded  long 
acicular  crystals,  longitudinally  striated.    Also  massive. 

H.=2 — 2-5.  G.=6-l — 6-8.  Lustre  metallic.  Color  blackish 
lead-gray,  wili  a  pale  copper-red  taniish.      Opac[ue.     ¥rd,ctm-e 

11 
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ConiMsiiion.— (3€uS+Bi''  8')+a(3Pb  S+Bi'S')=(tiu,  Pb)3+i-  Bi'  S'-Sulplmr 
19-7,  bismuth  SB'S,  laad  86-1,  copper  11'0=100  :  supposed  to  be  isomorphooa  with 
Banrnonite. 

Analyses:  1,  2,  Friot,  (Fogg,  rsxi,  S29) ;  3,  Chapman,  (Phil.  Mag.  [Bj.xxxi,  541): 

8  Bi  Pb  Cu 

1.  Eeresof,  16-05        84-Ba        35'69        in9=3a-16,  Friek 

2.  "         16-61         36-48         36-09         10-69=99-70,       " 

3.  "        la-TS        21-93        40-10        12-53^99-64,  Chapman.    G.=6-l. 

B.B.  givee  off  fames  of  sulphur,  ftises,  and  emits  numerous  burning  globules,  and 

Iields  a  bead  of  lead,  containing  copper,  which  colors  glass  of  borax  greenish-blue, 
srtly  dissolved  m  niti-ie  aeid. 

Aoicular  bismuth  occurs  imbedded  in  -white  quarta,  juid  acooropanies  gold,  mala- 
chite, and  galena,  at  Beresof,  near  Ekatherineoberg  in  Siberia. 

An  ore  of  bismuth,  according  to  Jaekson,  occurs  at  the  Lubeo  lead  mines,  in 
Maine- 
Chapman's  name,  after  Mr.  Aikin,  the  ohemiet,  given  in  1848,  claims  priority. 
Aliebed  Forms, — Occurs  altered  to  bismuth  oohi-e. 

WOLCHITE,  ffaid.    Antimonial  Copper  Glance.     Antimoniupferglanz,  Brdt. 

Prismatic.  In  short  rhombic  prisms;  observed  planes  0,  ^,_ot, 
/,  li.  Angles  not  aseertained.  Cleavage  :  brachydiagonal,  im- 
perfect.    Also  massive. 

H.=3.  G.=5■^ — 5-8.  Color  blackish  lead-gi'ay.  Fracture 
conchoidal  to  uneven.    Brittle, 


Oompoiition. — Analysis  by  Schrotter,  (Banmgntt.  Zeit.  Tiii,  284)  r 

S  28-602,    Sb  16-647,    As  6-036,    Pb  29-902     Ou  17-853,    Pe  1-404=99-948. 

Oocurs  in  the  iron  mines  at  St,  Gertraud,  in  Oarinthia. 

KOBELUTE,  8atSsrberg,S..V.  Ac  H.  1839,  p.  18B,— Bera.  Jahresb.  sx,   215. 

Kesembles  gray  antimony,  but  brighter  in  lustre ;  structure  ra- 
diated. 

G.=6-29— 6-32.  Soft.  Color  blackish  lead-gray  to  steel-gi-ay. 
Streak  black. 

CoinposiiiOTi.  — C3Fe  S+2  Sb'  B')-f4(3  Pb  S+-Bi'  S')  =  (Fe,  Pb)S4-2{Sb,  Bif  &•= 
Sulphur  n-B,  antimony  8-1,  bismuth  28-8,  lead  4a-a,  iron  2-8.     Analysis  by  Siittcr- 
berg,(Ioc.cit.): 
S  17-86,    Sb9-24,    Bi  27-05,    Pb  40-12,    Fe  2-96,     Cu  0'80,  gaugue  I-45=99-4e. 

B.B.  fuses,  colors  the  charcoal  yellow,  passes  off  mostly  in  fumes,  and  yieldn  a 
white  metallio  globule.  DiHSOlres  in  concentrated  muriatic  acid,  affording  sul- 
phuretted hydrogen. 

From  the  cobalt  mine  of  Hvena  in  Sweden.     Named  after  von  Kobell. 

TETRAHEDRITE,  iTojU  Grw  Copper.  Eahlerz,  P.  Panabase,  fi«irf;  Schwar- 
Kcrz,  Wi  Kupferfahlerz.  Weisflgiltigerz.  Schwai-^iltigerz  and  Graiigiltigera, 
in  part,  or  Polytelite,  CrloeJier.  Cuivre  Oris,  ff.  Aphthpiiite,  Svafiberg. 
Aftonite.     Quecfcilberfehlera,  or  Spaniolite,  Kobell. 

Monometric:  tetrahedraL  Observed  planes  as  in  the  annexed 
figures,  with  also  33.  Figs.  54r-59,  61-64.  Cleavage:  octahedral, 
in  traces.  Twins :  plane  of  composition  a  face  of  the  octahedron. 
Also  granular,  coarse  or  fine,  to  impalpable,  compact. 
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ESESHTKETS,    ETC. 


H.=3 — i'5.     G,=4-5 — S'll,    Lustre  metallic.     Color  between 
steel-gray  and  iron-black.     Streak  Boraotimes  inclined  to  brown, 


but  generally  tbe  same  as  the  color.  Opaque  or  sabti-aiialu.cent  in 
very  thin  Bpiinters,  with  a  cieny-red  transmitted  color,  Fractiu'e 
subconchoioal,  uneven.     Eatber  brittle. 

Some  Tariatiee  ooutuin  eilrep  and  quicksilver  ;  the  former  ore  called  Polyieliie 
by  Glooker,  the  latter  SpaniolUe  by  Kobell.  But  Uie  limits  between  these  varieties 
are  indefinite. 

ComposUiotu—ieu,  Ag,  Fe,  Zn)  S-fJfSb,  As)*  8',  in  which  Ag+Ba  is  to  Zn+ 
Fe  as  2  to  1.  AnalyseB:  1,  Klaproth,  (Beit,  iv);  2—6,  H.  Ease,  (Pogg.  xv,  6l6); 
7,  8,  Karaten,  (Pogg.  Iviii,  161,  Ixvii,  438);  8^,0.  Beohi,  (Am.  J.  Sci.  [2]-  ^^= 
60);  fi,  Bromeia, (Pogg.  Iv,  117);  10,  Ameluiig,  (Eamm.  Sd  Supp.  81);  lOi.Ebelmen, 
(Ann.  dae.  M.  [4],  sa,  i1);  11,  Kiaproth,  (Beit,  iv);  12,  13,  H.  Rose,  (loo.  oit.); 
14,  Sander,  (Ramm.  lat  Snpp.  62) ;  15,  Svanbei^,  (Oefv.  K.  V.  Ae.  Forb.  iv,  85) ; 
16,  17,  18,  Rammelsberg,  (Po^.  Ann.  Isxvii,  251) ;  18J,  F.  A.  Genth,  (Am.  J.  Sci. 
[2i,xvi,83)i  19,Sclieidhaner,  (Fogg.lTiii,161);  20,  H.  Weidenbuach,  (Pogg.  1849, 
Issvi,  86) ;  ai,  22,  v.  Hauer,  <JahrK  d.  Geol.  Keiaha.  1852,  98,  J.  f.  pr,  Ch.  li,  56) : 


little  0 

r  «o  Silver. 

8 

Sb 

As 

Cu 

Fe       Za      Ag 

28-00 

22-00 

37-76 

3-26     6-00     0-26=96-25,  Kkp. 

25'77 

23-94 

2-Ba 

37-98 

0-86     7-29     0-62=99-34,  Rose. 

Gendoif, 

a6'3S 

16-53 

7-21 

38-63 

4-89    3-76    2-37=98-71,  Roae. 

4   Elaai-e, 

26-8S 

12-46 

10-19 

40-60 

4-66    3-69    0-60  quavtz  0-41,  E. 

26 -OS 

26-27 

2-26 

38-43 

1-63    6-85    0-83=100-18,  Rose. 

6    CkuBthal, 

24-73 

28-34 

34-48 

3-27    6-66    4-97=100-34,  Rose. 

7    V  diCastelIo,24'17 

27-47 

35-80 

1-89    606    0-38=Hg  2-70,  K. 

8.  Angma,  Tosc 

1.  23-40 

27-47 



36-90 

1-98     6-24    0-33=Hg  2-70,Au  Cf-iiw 
gangue  and  loss  2-03,  Kerstan. 

SJ.  Angina, 

24-14 

26-62 

37-73 

1-64    6-23    0-46,%3-03=99-73,B. 
4-42    5-Oa    1-09,  Pb  054,    undeo. 

9.  Dra'ango,  Me3.23'76 

25-97 

37-11 

0-47=98-38,  Bromeis. 

10.  CamsdoTf, 

93-73 

28-87 

Irace 

38-78 

5D3    3-69     =100,  Amel'g. 

lOJ.  Algeria, 

27-25 

14-77 

912 

41-67 

4-66    2-24     =99-61,  Ebelm. 

or  SOberfahlerz,  Folyldiie).     G.  of  16,  487 ; 

of  16, 

4-862;  1 

ain,  4 

■893—4 

-946  ;  of  18,  4-526. 

11.  WoIiiMih, 

26-50 

27-00 



26-50 

H)0     13-26=98-35,  Klap. 

la. 

23-62 

26-63 

26-38 

-3-72    3-10     17-71=99-91,  P.ose. 

13.  Freiberg, 

21-17 

24-63 

14-81 

5-98    0-99    31-29=98-87,  Rosa, 

14.   Clanathal, 

24-1 

26-8 

36-7 

4-6       8-9,  Pb  0-9=100-9,  S. 

15.  Apkthonits, 

30-06 

24-77 

tra^e 

32-91 

1-31     6-40     3-09,  Pb  0-04,  Co  0-49, 
gangue  1-29=100-37,  S. 

16.  MeiSeberg,erv.24'80 

26-56 

30-47 

3-62    3-39    10-48,  Pb  0-78,  Ramm. 

17.  Ne«dovf,ma< 

t(.24-23 

26-44 



31-53 

4-36    S-25      7-27=97-07,  Ramm. 

l&J.  Calianra5N.C.25-48    1716    11-55     30-73 
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34  DESOKIPTIVE  MINEEALOGT. 

III.  Conlaiiiim  QiiicMlver,  Spanioliu,  (bob  nleo,  Noa.  'I,  6 
20=  6-107,  of  No.  21,  4-606,  of  No.  2 
S        Sb      Ae        Cu       Fe       Zn     Ag    Hg 

19.  Mo,Hnngiiry,    2B-84    18'48  3*98     36-90    4-90    1-01  trace,  '!-62,  qimrtz  S-TS^ 

9'!-S6,8. 

20.  ScLwatz,  Tyrol,  33-96    21-35   34-57     2-24    1-34 16-27,  insol,  0-80  W. 

21.  Popatach, Hung.  26-90    26'70   tr.      36-69    7-11     O-Il   3-07=99-37,  H. 

Sa.         "  "         24-37     25-48    tr.       30-63     l-4fl      O'Oft  16-69=98-58,  H. 

Tha  ore  of  MoschellandBlaerg  also,  aeoording  to  Zincten,  contains  merenry. 
A  Tai'iety  from  Guadalcanal  in  Spain,  acoording  to  Vauquelin,  contains  from  one 
to  ten  per  cent,  of  platiniun. 

B.B  givea  off  fumes  of  antimony  and  areenio,  finally  melts,  and  after  roasting, 
afforfs  a  globule  of  copper.  When  pulreriied,  dissolves  with  a  little  residue 
in  nitric  acid ;  the  solution  has  a  browuieh-green  color. 

The  Comieli  mines,  near  St.  Austle,  afford  latse  tetrahedral  crystals ;  their  sur- 
feees  al'e  commonly  rough  and  dull.  Mora  brilliant  and  highly  modified  orystalli- 
zatione  occur  at  Andreasberg  in  the  Hartz,  K^emiiitz  in  Hungary,  Freibffl^  in 
Sasony,  Eapnit  in  TransyWania,  and  Dillenbei^  in  Nassau.  Those  belonging  to  the 
FaMerz  (gray  ore)  of  Werner,  have  a  steel-gray  color.  The  Sehviarf-eni  ia  nearly 
iron-blaek ;  this  variety  occurs  principally  at  ftie  old  mine  of  Sehwatz  in  the  Tyrol, 
and  at  Kapnit  in  Transylvania ;  also  at  Clansthal  in  the  Hartz,  -where  it  is  imbed- 
ded in  red  manganese.  Hie  Silberfahlem  has  a  light  eteel-gi-ay  ooloi-,  G.^-8 — 5-1. 
A  variety  from  McMatin's  mine,  dabarrsB  Co.,  N.  C.  {AnaL  18J)  afforded  Genth  the 
ratio  4 ;  6  between  the  sulphar  ot  the  snlphobasea  and  sulphatids,  instead  of  4 :  8, 
as  in  tha  above  formula ;  bat  the  amount  analyzed  he  observes  -was  too  small  to 
authoriKC  a  separation  of  the  mineral  as  a  distinct  epecieB.  It  oecui-s  witli  pyrites, 
galena,  blende,  talc,  etc. 

It  is  associated  usually  with  copper  pyrites,  and  is  worked  as  an  ore  of  copper. 

An  ore  from  mine  Altar,  SO  league  from  Coquimbo,  afforded  F.  Field  (Qnavt.  J. 
Chom.  Sec  iv,  332),  9  30-36,  As  8-91,  Sb  20-38,  Cu  36-72,  Zn  7-26,  Fe  1-23,  Ag  0-076, 
Au  0-003.  It  is  soft,  of  greasy  ap_pearance,  greenish  gray,  slightly  reddish,  with 
powder  bright  red.  Domeyko  considers  it  impnre  with  blende,  pyrites,  and  galena. 
m>£  Ittling  observes  (ib.  vi,  140)  that  the  constitution  is  analwiis  rather  to  enar- 
gite  than  tetrahedrite,  corresponding  to  the  formula  4  (fin,  Si,  Fa,  ^)  S+(Sb, 
Aa^S'. 

The  AphthonHe  of  Svanberg,  (or  Aftonite),  from  Wermland,  (analysis  15),  occurs 
massive  of  a  steel-gray  color  and  black  streak;  G.^-87.  H.^B.  It  gives  the 
formula  7  R  S+(Sb,  As)  S'.    It  resembles  an  at^ontifarous  tetrahedrite. 

A  Weissgtiltigtn  from  the  mine  "  Hoffnmig  Gottes  "  near  Freiberg,  contains  36  to 
88  per  cent,  of  lead.  It  afiorded  9  22-58,  antimony  (loaa)  22-39,  lead  36-61—38-26, 
Ag5-9a-6-7S,  Pe8-72^8-3S,  Zn  3-16-8-79,  Cu  0-19-0-32=100.  It  occurs  massive, 
fine  grannlai-,  mixed -with  a  little  blende  and  pyrites.  G.=:6-438  and  5-466.  The 
sulphur  ratio  for  the  bases  and  acid  is  3  ;  3 ;  but  it  becomes  the  tetrahedrite  ratio 
4  ;  S,  if  part  of  the  bases  exist  as  impurities. 

Altkhbd  FoBMfi. — Chaleopyrite  malachite,  aznrite,  occur  as  pscudomorplis  after 
tetrahedrite. 

TENNANTTTE.     Grankupfererz.     Kupferblende,  Breit. 

Monometrie ;  tetraliedral.  .Observed  planes,  0,  I,  1,  23,  ||. 
rigs.  55, 57,  58,  and  18  with  planes  of  55.  Cleavage :  dodecahe- 
dral,  imperfect,  Twii^,  as  in  tetrahedrite.  Not  observed  mas- 
sive. 

H.=8-5— 4.  G. =4-375— 4-491.  Lustre  metallic.  Color  Hack- 
isb  lead-gray  to  iron  black.     Streak  dark  reddish-gray.     Fracture 


Omipoiition. — (Gu,  Fe)  8+i  As' S^  isomorphons  with  tetrahedrite.  Analyses: 
1,  PhiDipa,  (Quart,  Jour,  vii,  95) ;  2,  Kudernatseh,  {Pogg.  xssviii,  397) ;  8,  Fearnley, 
'.(Scheerer,  inPogg,  Ixv,  298) ;  1,  Plattnor,  Po^.  Ixvii,  423) : 
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COitPOUND  SULrnCRETa,    AB9ENIUEETS,   ETC.  85 

S         Aa        Cu        Fa 

1.  Treviaana,  Cornwall,      30-25     la'4B    47-TO    9-T5=100-16,  riiiUipB. 

2.  "  "  af^e     IS'IO     48'94     8-5'r,Ag()-,, quartz  0'06=S9-45,K. 

3.  Skutterud,  G.  4'53,         30'18     19-01'  42-80    9'21=:10l},  Pearnley. 

4.  Freibare,  ZMo/efiTenife,  28111  IS'SlS  41'0'7    2-219,  Zn  8-894,  &%  and  Sb  irncc, 

'  Detemiinea  by  the  loas.  PbO-34I=99-61,  Plottner. 

B.B.  dflorepitates  slightly,  burns  with  a  blue  flame,  emits  copioua  fumes  bnving 
an  alliaoeonB  odor,  and  finallj  fuaea  to  a  black  aooria  which  acts  upon  the  magnet. 

Oooura  in.  the  Cornish  mines,  partioularly  near  Radruth  and  Bt.  Day,  commonly 
in  veiy  aplendent  oiystals  investing  other  orea  of  oopper.  Alao  found  fttSfeutterud 
in  Norway,  and  in  AJgaria. 

The  JTHp/ecS/enie  of  Breithanpt  or  Zinefahlera,  from  n oar  Freiberg,  has  part  of 
the  iron  replaced  by  rino,  {anal.  4) ;  it  baa  a  browniah-red  or  dirty  chcri'y  red 
streak.  G.=4-2 — 1-4. 

GEOCROSITl!;,  Smnlerg.     Kilbrickenite,  Apjohn.    Sobidzite. 

Trimetric ;  1: 1=119°  44',  Kemdt.  Oliserved planes,  I,  «%l2. 
:  1 3 : 1  a  (pyram.)  about  153°  and  64°  46'  (baa.)  122".  Cleavage : 
Z    "Usually  massive.     Also  granular  or  earthy. 

H.=3 — 3.  Q.=Q-i — 6-Q.  Lustre  metallic.  Color  and  streak 
light  lead-gi-ay — gi'ajish  blue.    Fracture  uneven. 

Composition.— Fh  S-(-J  {Sb,  As)'  S'=8uiphur  16-6,  antimony  10-7,  lead  66-8.  An- 
alyses: ],  STaiibei^,  (Jabresb.  kx,  203)  ;  2,  Sauvage,  (Ann.  d.  Mines,  [3],  xvii,  525); 
3,  Kerndt,  {Pagg.  Ixt,  S02);  4,  Apjobn,  (Trans.  Roy.  Irish  Aoad.  for  1840) ;  5,  Svan- 
berg,  (OfT.  K  V.  Ah.  Jorh.  1848,  64) : 

S        Sb       Aa       Pb      Ou      Fe 

1.  Sala,  Sireden,    G. =6 -64, 16 '2 6    9'B8    4'69     65-46  1-61    0 '42,  Zn  0-11=99-03,  S v. 

2.  Marido,  G.  =6 -48, 16 '90  16-00     64-89  1-60     =90-39,  Sftiwage. 

8.  Tuaoa[iy,G.=6-46=8-4'7,  ll'Sa    9'69    4-72    66-55  1-15    1-13=100-95,  Kerndt. 

i.  mibncUnite,   G.=e-407,16-36  14'39     68-87   0-88=100,  Apjohn. 

O.Faliluii,  G.=6-4S4,1B'16     5'66     4'62     64-17  4-17     O'OS,  Ag  0'24,  Zn  0-69, 

Ou  4-17,  Si  1  ■9=98-86,  Svanberg. 

Svanberg  deduces  tor  tha  iaat  the  formala  Pb  S-f-A  (3b,  As)'  8'. 

B.B.  fiisas  I'eadily,  gives  off  fumes  of  antimony  and  sulphur,  and  colors  the  char- 
coal around,  yellow. 

Geocronite  comes  from  the  silver  mines  of  Sala  in  Sweden:  ako  in  QaUieia,  Bt 
Moredo  in  Spain,  in  nodules  in  galena ;  it  crumbles  easily  and  soils  the  fingers  ;  in 
the  valley  di  Castello  near  Piatro  Santo,  in  Tuscany.  The  Eilbriekenite  is  fromKil- 
brieken,  Clare  Co.,  Ireland.  The  name  geoeronite  is  derived  from  yij,  earth,  and 
"Kptrot,  Saiurn,  the  nlchemistic  name  for  lead. 

POIYBASITE,  H.  Rose.    Eugenglanz. 

Hexagonal.  0 :  1=121°  30' ;  <s=l-4132.  Observed  planes  0,  7, 
1.  1:1  (pyr.)=129°  32',  (baa.)=117°.  Usually  in  short  tabular 
hexagonal  prisms ;  terminal  planes  triangidai'iy  striated,  pai-allel  to 
the  alternate  terminal  edges.  Cleavage :  basal,  imperfect.  Also 
massive  and  disseminated. 

H.=2 — 3.  G.=6-214.  Lustre  metallic.  Color  iron-black;  in 
thin  tabular  crystals,  cherry-red  by  transmitted  light.  Streak  iron- 
blaclt.     Opaque,    Fracture  uneven. 

Q>mposilio>>,.—{Ag,  eu)S+l  (Sb,  As)"  S'=with  silver  alone.  Sulphur  U%  anti- 
mony 9'9,  silver  76-2=100.  Analyses:  1— S,  H,  Rose,  (Po^.  xv,  573);  4,  0.  A, 
Joy,  (Inaug.  Dissert.,  24): 
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S        Sb      As       Ag         Cu      Fe        Zn 

1.  Durango,  Mexico,  l'!-04    509    S-7i    64'2fl  9-93    0'06     =100-15,  E. 

2.  Schemnitz,  16-88    0-35     6-23    l^-iS  8-04    0'B3    0 -59=99  70,  R. 

3.  Freiherg.  16-35    8-89    1-11     69-99  4-11    0-29     =100-30,  E. 

4.  Cornwall,  16-87     5-46     3-41    72-01  3-3S    0-34     =100-45,  Joy. 

B.B.  deorepitatea  somewhat,  and  fusea  oKsily.  In  an  opan  tube  ^yas  a  white 

eublimate  and  a  snlplmroua  odor ;  on  charcoal  an  area  colored  with  oxyd  of  anti- 
mony; wiUi  the  fluxee  a  copper  reaction;  with  soda,  aTBeiiieal  fumee.  With  acids 
lika  bournonite. 

Occurs  in  the  mines  of  Guanaxuato  and  Gandalupe  y  Calyo  in  Mexico ;  also  at 
Guarisamea  in  Bm-ango,  with  copper  pyrites  and  oaloaraouB  epar. 

Named  from  iro\vs,  imick,  and  Knon,  bate,  in  allusion  to  the  lai^a  amount  of  the  base 
flulphurat  of  sIItcv,  as  eomparad  with  the  sulphurets  of  areanic  and  antimony. 


EiED  Foaaa.— Stephanite  and  Pyritas,  oi 


IS  pseudomorphfl  after  pol  jbasito. 


STEPHANITE,  Said.  Brittle  SiEver  Ore.  BritUe  Silver  Glance.  Elaolt  Silver. 
Brittle  Sulphuret  of  Silvar.  Spriidglaserz,  W.  Sprod^lanzerz,  Haus,  Melan- 
glanz.     Argent  Noir,  Argent'  Antimoni^  Sulphnrfe   Noir,  ff.    Argent  Sulphure 


Trimetric.     7;  J==115° 
:1  :  1-5844.     Otsei-vedpl 


19',  0 :  B=132°  32^' ;  a  :  h :  e=l-0S91 
nes  0, 1,  i%  a,  i,  1, 2, 1*  2*. 


0:  i=U7°14^. 
O:  1=127°  50'. 
0:  3=1110  14'. 
0 :  1*=145°  34'. 
0  :  3^=126°  6'. 


l*:15(ov.  ^^=680  52'. 
2*:2S(ov.  u\=10'J°iS'. 

1  :  1  (mac.)  =131°  16'. 

1  :   1  (brach)=96°  8'. 


I      ii|-»        [       Cleavage :  2*  and  «*  imperfect.    Twins:  plane 
I  I    of  composition  J/  forms  like  those  of  Aragonite 

I  J^     /    frequent.     Also  maesiTe,  compact,   and   dissemi- 

V-Vf'y^     nated. 
XiX/  H.=2— 3-5     G.=6-269,Przibram.    Lustre  me- 

tallic.    Color  and  streak  iron-black.     Fracture   uneven.     Sectile. 

Composition.— AgS+^Sb'S'=Sulphiir  IE -6,  antimony  14'0,  silver  70-4.  Anal- 
yses; 1,H.  EoBc,  (Po^,  sy,474);  Kerl,  (B.  u.  IL  Ztg.  ISSS.Ifo.  2). 

8  Sb  Ag  Fe  Cu      As 

1.  Schemnitz,      16-42        14-88        68-64        0-64    — =100'28,  Rose, 

2.  Audreasberg,  16-61         15-79        68-38         0-14         —    =100-82,  Kcri. 

In  an  open  tube  gives  a  sublimate  of  ai-senie  aoid,  or  of  oxyd  of  antamony.     B.B. 

fuses  and  gives  out  on  charcoal  fumes  of  sulphur  and  antimony,  and  is  reduced 
to  a  dark  colored  metallic  globule,  which  may  be  further  reduced  by  the  addition, 
of  soda.  Soluble  in  dilute  neated  nitric  acid,  snlphur  and  oxyd  of  antimony  being 
deposited. 

It  oecm-s  in  veins  with  other  silver  ores  at  Freiberg,  Sohneebei^,  and  Johann- 
aeorgenstadt  in  Saxony,  at  Przibram  and  Efitieborzitz  in  Bohemia,  at  Schemnitz  and 
ICremuitz  in  Hungary,  at  Andrea^berg  in  the  Harte,  at  Zaeatecae  in  Mexico,  and  in 
Peru.    A  valuable  ore  of  silver.     Hom<eoiJiorphoiiB  with  aragonite. 
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COMPOUND   SOLPHUJIKTS,    AKSENIURETa,   ETC. 


ENARGriE,  Breitkaupt,  Po^.  Isxx,  383. 

Trimetrie.  I:  /=98°  11'.  Observed  planes  (9, 1,  m.,  ii.  Cleav- 
age :  I,  perfect,  il,  ■m,  distinct,  0  indistinct  Also  massive,  granu- 
lar or  columnar. 

H.=3.  G.=4-43 — i-45;  4-363,  Kengott.  Li^tre  metallic. 
Color  iron-biaek ;  strealt  black.     Brittle.     Fracture  uneven. 

?  S'(!)=Sulphiir   33-5,  Arsenic   16-1, 


83'222         IT-BBS         1'613         41-208         0-56S         0-328         0'017=99'449. 

In  a  glass  tube  decrepitates  and  affords^  easilj'  a  sublimate  of  sulpliiir ;  and  with 
more  beat  raddieh- yellow  aulphuret  of  araenic.  B.B,  oa  charcoal  giTea  out  fumas 
of  araenouB  acid,  oxyd  of  antimony  and  oxyd  of  zinc,  and  in  tho  roduotion  flame 
with  borax  yields  a  globule  of  copper. 

From  Moroeocha,  Cordilleras  of  Peru,  at  a  height  of  15,000  feet,  in  large  niasaes, 
oceaaionally  with  small  druses  of  oryatala,  along  with  Tennantito,  imbedded  in 
crystalline  limestone. 

XANTHOCOHE,  Breithaupt,  J,  f,  pralut,  Cbem.  xi,  6l,  and  Fogg.  Ixiv,  272. 

Ehombohedral;  ^:.ff=71"34';  0:B=110°m',  e=2-3163. 
Obsei-ved  planes  B,  -2,  0.  0 :  2=100°  35'.  Cleavage  :  B,  and 
O,  Usually  in  reniform  masses,  ■with  the  interior  consisting  of 
minute  crystals. 

H.=2.  G.=5-0 — 5-2.  Color  dull-rod  to  clove-brown;  crystals 
orange-yeUow  on  the  edges  by  transmitted  light,  StreaJt-powder 
yellow.     Brittle. 


8  As  (loBs)  Ag 

1.  al-SB8  JS-491  64-181         Fe  0-97=100. 

3.  21  -798  14-322  63-880=100. 

B.B.  in  a  matrass  fuses  easily  and  affords  a  sublimate  of  sulphnret  of  arsenio ;  on 
charcoal  fumea  of  sulphur  and  arsenic,  and  a  grain  of  silTer  remains. 

Occurs  with  Stephanite  at  the  HimmelsfQrst  mine,  near  Freiberg.  Named  by 
Breithaupt,  in  allusion  to  its  yellow  powder,  from  (arBos,  yellow,  and  rout,  powder. 

RrrTraeEBrrB,  Zippe,     (Ber.  "Wien.  Akad,  ix,  2,  846). 

Monoelinic;  Cfc=88°  26'.  In  snaaU  rhombic  tables  with  replaced  basal  edges. 
ObserTed  planes:  0,  i,  I,  ±fi,  ±1.  Observed  angles:  O  :  I=S1°  24',  /:  7=126° 
18',  O  :  1=133°  34',  0  :  -1=130"  60',  I  :  -1=06°  20*,  0  :  -6=08°  30,  0  :  4=150", 
—1  :  —1^140°  1'.  H.!=l-6 — 3.  Lustre  submetallio  adamantine.  Color;  O  blactiah 
brown  in  the  latter  crvstals,  less  dark  in  the  more  minute ;  other  parts  iron-blaek. 
Translucent  and  dnll  honejy-yellow  to  hyacinth-red  in  the  direction  of  the  axis. 
Streak  orange  yellow.    Brittle. 

Oompoaition. — Probably  a  compound  of  sulphuTct  of  silver  and  antimony.  B.B. 
fuses  very  easily,  ^vea'an  arsenical  odor,  and  finally  a  globule  of  pure  silver.  From 
Joachimsthal,  in  small  crystals. 

Thifl  mineral  is  considered  Identical  with  Xanthocone  by  Breithaupt,  (B.  u.  II.  Ztg. 
1853,  ]  e). 
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FIEEBIENDE.    Fansrhlende,  J^reithmipt 

JToiiocIiiiie.  In  delicate  crjatals  grouped  lite  stiftite.  Ob- 
served planes,  according  to  Brooke  and  Miller,  I,  ii,  la,  li,  2i. 

/  :  I=1S9°  12'.  2i  :  Si  (top)=74°      ii :  li=123°34'. 

li :  1*  (top)=113°  52'.     ii  :  2i=148°  42'.     I2  ;  Vs.=m°  36'. 

Cleavage :  it,  and  crystals  flattened  in  this  direction.  Faeee  ii 
striated parall^ to  the  clinodiagonal.  Twins:  plane  of  composi- 
tion U,  (orthodiagonal). 

H.=2.  G.=4-3 — i'S.  Lnstre  pearly  adamantine.  Color  liya- 
cinth-red.     Translucent.     Sectile  and  somewhat  flexible. 

GotiiposUioft. — ConttunB  62-3  per  cent,  of  silver,  along  with  eulpliur  and  antimony, 
(Plattiiei-).     B.B,  like  pyrai'gynte.     RflnimelBberg  lias  referred  the  speoieB  to  Xan- 

tllOfeOUB. 

From  tlie  Kui'prinK  mine  Jiear  Freiberg,  and  from  AaiilreftBberg. 


Trimetiic?  Massive  and  disseminated,  also  coarse  columnar  or 
an  aggregate  of  imperfect  prisms.  Cleavage  in  one  vertical  di- 
rection. 

E.=3-5.  G.—5.  Color  steel-gray,  tin-white,  tarnishing  pale 
lead-gray.    Streak  black. 

Composifion.— GiiS-l-Bi'S;    Aooording  to  Klaproth,  (Beit,  iv,  flX): 
S  13-63,        Bi  il-M,        Cu  84'66=9448. 

B.B.  fnses  easily  in  an  open  tube,  and  gives  aolphnr  and  a  white  sublimate.  On 
charcoal  decrepitates,  fuaea,  and  yields  a  biamnth  llag;,;  and  atterroaatinf -"■'■'• '"■'- 
a  dobide  of  copper.    Klaproth  Hupposes  the  loss  inhia  ftnalysis  to  be  o; 

From  oobalt  minea  near  Wittiohen  in  Ba^en. 
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III.  FLUORIDS,  OHLORIDS,  BROMIDS,  lODIDS. 

I.   BINARY   COMPOUNDS. 

1,  Calomel  Dwision.     Composition  E^  (CI,  I,  Br). 
I.  CALOMEL  GROUP.— Dimetrie. 

Calombi,  ng'  CI. 

2.  Rook  Salt  Division.     Oompoaition  R{C],  I,  Er)  or  R  F. 

1.  ROCK  SALT  GEOUP.— Mocometrio. 

SyLTiNE,  K  a  Emboliie,  Ag  {CI,  Br). 

EooK  Sait,         Na  CL  Bkomimib,  Ag  Br. 

Sai  Ammoniac,  NffCl.  Fluob  Spae,  Ca  F. 

Kerabgymte,    Ag  CI.  rTrKOOKRirB,  (Ca,  Ce,  Y)  F, 

2.  lODYRITE  GROUP.— Hesagonal, 

loDrHjTK,  Agl.  Flcocerite,        CeF! 

3.  COTUNWITE  GROUP.— Trimetrio. 

COTUNNITK,  Pb  CI 

II.  DOUBLE  BINARY   COMPOUNDS. 

Cbyolite,  Na  F+J  A1'F=.  Ceiolite,  Na  F+J-Al'Fl 


Dimetrie.  0  :  1*=129°  4' ;  ffl=l-232.  Observed  planes  J,  1, 
I,  fj,  2»,  U. 

O  :  lr=112°  5'.        0  :  1=119°  51'.     2i  :  %i  {pyr.)=  98°  8' 

t>  :  |i=140°  36'.      0:i=im°5V.     1   :1   (pyr.)=104o  20'. 

Pyramid  2i  when  alone  gives  a  very  acute  tei-mination  to  the 

prism.     Cleavage :    I,  indistinct.     Also  in  crystalline  coata,  and 

granular, 

H.=l— 2.  G.=e-482,  Haid.  Lustre  adamantine.  Color  yel- 
lowiah-gray,  or  ash-gray,  also  grayish,  and  yellowish-white,  brown. 
Streak  white.  Translucent — subtranslucent.  Fracture  conchoidal. 
Sectile. 

Gompo^tion. — Hg' Cl=Ch!orme  IB'i,  mercury  84.9. 

When  pure  it  is  entirely  volatilized  before  the  blowpipe,  on  eliarcoaL  It  is  in- 
soluble in  water. 

Found  at  Mosohellandaberg  in  the  Palatinate,  coating  the  cavities  of  a  ferrnei- 
novis  gangne,  assooiated  with  cinnabar  ;  erystala  often  large  and  well  defined ;  also  at 
Hie  qnickailver  minaa  of  Idria  in  Carniola,  at  Alma^en  in  Spain,  and  Horzowiti  in 
Bohemia. 

12 
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SYLVINE,  Belli     Chlovid  of  PotEitsiuiH.    MiiHutc  of  Potaah,     Kali  SalzBJiures. 

Monoraetrib.    Figs.  1, 15, 11.     Cleavage  cubic.    Also  compact. 

H.=2.    G.=l-9 — 2.   "White,  or  colorless.     Vitreous.    Soluble, 
taste  like  common  salt. 

Composition. — ECl^PotaaBimn  S2'5,  chlorine  47'B. 

Oooure,  aoeording  to  SmitliBOn,  at  Vesuvius  about  tlie  fumal'oUs  of  tlie  voleamc. 

EEKHBuaiTB. — KreraerB  has  analyzed  ruby-red  octahedrons  from  Vesny 


MonoiTietrie.  Observed  planes,  0,1, iJaS.  Figs.  1, 11, 15,32,and 
15+33,  196,  Cleavage :  cubic,  perfect.  Massive  and  granulai- 
rarely  columnai-. 

H,=2*5.  G.=2'l — 2'257.  Lustre  vitreous.  Streak  white.  Color 
white,  also  eometimes  yellowish,  reddish,  bluish,  pniylish ;  often 
colorless.  Transparent — translucent.  Fracture  conchoidal-  Eatlier 
brittle.     Taste  purely  saline, 

CWposiiioJ!.— NaCl^Chlorine  60-7,  sodium  S9-3.  Commonly  mixed  with  some 
sulphate  of  lime,  chlorid  of  calciom,  aad  obloridof  magueaium,  which  render  it  lia- 
ble to  deliqneaeeuce.  Analyses:  1-8,  Berthier,  {Ann.  d.  Mines,  [1],  x,  259);  9, 
.  Fournel,  [ib.  [4],  ix,  651): 

NaCi     MgCl   6aS     SaS     Stgg 

1.  Vie,  white,  SB'S       0'5 

3.      "    grayith,  9';-8      O'S 

S.       "     gray,  90-3       5-0 


Z^ 

CJsy  0-2=!00,  B. 

1-0=100,  B. 

3-0  fi 

■7=100 

R 

■2=100 

B. 

0-7=100,  B, 

1-30= 

100,  B. 

60 

0-85= 

00,  B. 

80 

1-57= 

00,  B. 

5 

a  0-6=1 

0,  F. 

ire 

but  is  nnobai 

gedina 

dry 

owiuK  to  water 

between  the 

uses 

at  a  red  iieat 

withou 

de- 

oon 

tains  9-02  per 

cent,  of 

sul- 

CO 

nmon  salt  to  1 

of  sulphate 

Dissolves  in  three  parts  of  water ;  attracts  mois 
atmosphere.     When  heated,  it  usually  decrepitates, 
lamiuce ;  the  native  cock  salt,  containing  no  water,  fuse: 
crepitation. 

The  laartinHte  of  Karsten  {J.  f  pv.  Cii.  Jtxxri,  127)  oi 
phate  of  magnesia,  ■which  is  equivalent  to  10  parts  of  c 
of  magnesia.     It  is  from  Btasefurth. 

Common  salt  usually  occurs  in  estenaive  but  irregular  beds  in  rocks  of  various 
ages,  associated  -with  gypsum,  polyhalite,  elay,  sandstone,  and  oalcareous  spar ;  also 
^solved,  and  forming  salt  springs. 

In  Europe  it  usually  occurs  in  the  new  red  sandstone,  or  associated  'with  red  marl, 
but  it  is  not  confined  to  these  rocks.  At  Durham,  Northumberland,  and  Leicester- 
shire,  England,  salt  springs  arise  from  the  carboniferous  series ;  in  the  Alps,  some 
BE^t  works  are  supplied  from  oolitic  rocks ;  the  famous  mines  of  Cardona  and  Wie- 
licaka  are  referred  the  former  to  the  green  sand  formation,  and  the  latter  to  tertiary 
rocks.  Salt  springs  also  occur  in  volcanic  regions.  In  the  United  states  the  brines 
mostly  come  from  Silurian  sandstones.  Salt  also  occurs  as  efflorescences  over 
the  dry  prairies  of  the  Kocty  Mountains,  and  California  ;  and  in  most  desert  or 
semi-de»^Tt  regions  there  are  numerous  salt  lakes. 
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The  principal  mines  of  Europo  are  at  Wieliozka,  in  Poland ;  at  Hall,  in  tlia  Tyrol ; 
nnd  along  the  range  through  Eeietenthal  in  Bavaria,  Hallein  in  Snltzliurg,  Haletadt, 
Isohl,  and  Ebensee,  in  Upper  Austria,  and  Anssee  in  Styria  ;  in  Hungary,  at  Mar- 
moroa  and  elsewhere ;  in  Transylvania;  Wallachia,  Gallioia,  and  tTpper  Silesia; 
Vic  andDieuze  in  France;  Valley  of  Oardona  and  elsewhere,  in  Spain,  forming  hills 
300  to  400  feet  high  1  Bex,  in  Switzerland;  and  Northwieh  in  Oteshire,  England. 
At  Chtehire  it  oeenrs  in  a  baBin-shaped  depoeit,  and  is  arranged  in  spheroidal 
massea,  from  6  to  8  feet  ia  diameter,  which  are  composed  of  concentric  coats,  and 
present  polygonal  figures.  It  is  but  little  eontaminated  with  impnrities,  and  is  pre- 
pared for  nse  by  merely  crushing  itbetween  iron  rolleis.  At  the  Austrian  mines, 
where  it  contains  mnon  clay,  the  salt  is  dissolved  in  large  chambers,  and  tie  clay 
thus  precipitated.  After  a  time,  the  Tater  fully  satnrated  with  the  salt,  is  convey- 
ed by  aqueducts  to  evaporating  houses,  and  the  chambers,  after  being  cleared  out, 
are  ^ain  filled;  at  Becohtesgaden,  the  water  is  satnrated  in  a  month,  at  Hall  it 
takes  nearly  a  year. 

It  also  ooEura  forming  hills  and  extended  plains  near  Lake  Oroomiab,  the  Caspian, 
Ac  In.  Algeria,  abundant ;  in  Abyssinia;  m  India  in  the  province  of  Lahore,  and 
in  the  valley  of  Cashmere;  in  China  and  Asiatic  Euasia;  in  South  America,  in  Pern, 
and  at  Zipaqnera  and  Nemocon,  the  former  alarge  mine  long  explored  in  the  Cor- 
dilleras of  Granada. 

In  the  United  States,  salt  has  been  found  fonning  beds  with  gfpgoni,  in 
Yirainia,  Washington  Co.,  18  miles  from  Abingdon,  and  in  the  Salmon  Eiver  Mts. 
of  Oregon.  Brine  springs  arc  very  numerous  in  the  Middle  and  Western  States. 
The  most  famous  of  these  springs  are  at  Salina,  in  N,  T.,  in  the  Kenawha  Valley. 
Ya,,  and  Muakingnra,  Ohio,  and  inKentucliy.  The  salt  water  is  obtained  by  boring, 
and  raised  by  means  of  machinery,  and  thence  conveyed  by  troughs  to  the  boilers, 
where  it  is  evaporated  usually  by  the  direct  application  of  artificial  heat;  some- 
times by  the  heat  of  steam,  and  occasionally  by  exposure  to  the  heat  of  the  sun. 

The  following  table  by  Prof  Beck,  (M-aeraiogy  of  Nev)  York,  p.  112J,  gives  the 
amount  of  brine  i-e(i«ired  for  a  bushel  of  salt  at  the  principal  salt  springs  in  the 
United  States : 


Boon's  Lick,  Missouri, 

450 

Kenawha,  Virg. 

75 

300 

Grand  River,  Aric. 

Shawnaetown,  111. 

aso 

Illinois  Kivcr.  Ark. 

SO 

Jackson,  Ohio, 

213 

Montezuma,  N.  Y. 

70 

Lockhari's,  Miss. 

!80 

Grand  Eapids,  Mich. 

eo-60 

St  Catherines,  Upper 

Canada,  130 

60 

Zanesrille,  Ohio', 

9fi 

Salina— Old  wells. 
New  wells, 

40-^5 
30-36 

0-5fi9 

0473 

0'014 

0-on 

0-046 

o-o&i 

0-083 

O'104 

13-239 

14-003 

86 -040 

8B'341 

Carbonic  acid,  0-007 

Oxyd  of  iron,  silica,  and  trace  of  earb.  lime,  0-002 

Sumhate  of  lime. 

Carbonate  of  lime, 

Ohlorid  of  magn^ium, 

Chlorid  of  calcium, 

Chlorid  of  sodium,  (pure  aaltl, 

Water,  with  a  trace  of  organic  matter,  eto.  86*040 
Vast  lakes  of  salt  -water  exist  in  many  parte  of  the  world.  Lake  Timpanogos  in 
the  Eocky  mountains  4,300  feet  above  the  leveJ  of  the  sea,  is  2,000  square  miles  in 
area.  L.D.  Gale  found  in  this  water  20-196  per  cent,  of  chlorid  of  sodium,  (Stansl). 
Exped.  cited  in  Aroer.  Jour,  Sci.  [3],  xvii,  138).  The  Dead  and  Caspian  Seaa  are 
salt,  and  the  -waters  ot  the  former  contain  20  to  26  parts  of  solid  matter  in  100  parte. 
Prof.  Gmelin,  who  analyzed  a  portion  of  these  waters  of  specific  gravity  1'3I2, 
found  them  to  ooatwn  chlorid  of  calcium  S'SSB,  chlorid  of  magnesium,  I2-16'7, 
chlorid  of  sodium  7  039,  sulphate  of  lime  0-053,bromid  of  magnesium,  0-443,  chlorid 
of  potassium  1 -086,  chlorid  of  aluminium  0'144,  chlorid  of  ammoninm  0-007,  chlorid 
of  manganese  0-ial=34-48B,  with  76-666  -water=100-000.  This  result  is  given  as 
corrected  by  Marehand. 
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AmTJBBD  FoRua. — Anhydrite,  GjpHum,  Polyhalite,  opcur  aa  paendomorphe  after 
this  apeoies;  also  Caleatine,  Doiomite,  Qnartz,  Hematite,  Pjritea  ;  the  removal  of  the 
salt  eubes  by  their  Bolution,  leavee  a  eavity  which  any  mineral  mny  then  ooenpy. 
The  hopper-shaped  eryetale  often  leave  an  impression  of  their  form  on  elaye. 

SAL-AMMONIAC.    Muriate  of  Ammonia.     Chlorid  of  Ammonium.    Salmialt,  L. 
Naturiiehor  Salmiao,  W.     Ammooiaqne  muriat^e,  R. 

Moiiometric.  Observed  planea,  0, 1, 1,  22.  Figs.  1, 11, 14, 15, 
43,  39.  Cleavage  octahedral.  Also  stalactitic  and  iu  globular 
masses ;  in  crusts,  or  as  an  efflorescence. 

H,^1'5— 2,  G.=1'528.  Lustre  vitreous.  Color  white ;  often 
yellowish  or  grayish.  Streak  white.  Translucent- — opaque.  Frac- 
ture conchoidal.     Taste  saline  and  p 


ComposUion NH'Cl^Ammonium  SS'T,  chlorine  66-S.     Elaproth  obtained: 

Muriate  of  ammonia,  m%  9l-flO 

Sulphate  of  ammonia,  0-6  2-60 

E.  Silliman,  Jr.  obtained  (Dana's  GeoL  Rap.  Exp.  Exp.,  p.  a02)  for  a  flpeciman 
from  Eilauea,  Hawaii,  Chlorid  of  ammonium  G5-B3,  chlorid  of  iron  12'14,  peroxyd 
of  iron  B'lO,  chlorid  of  aluminium  IS'OO,  insoluble  matter  and  loss  128^100. 

Dissolves  in  three  times  its  weight  of  water,  but  doea  not  deliquesce.  B.B.  sub- 
limes iu  a  matrass  without  fusing.  Pnlyerized  with  quicklime,  or  aoda,  it  ^769  out 
the  pungent  odor  of  ammonia. 

■  Oocurs  about  Toloanos,  as  at  Etna,  the  island  of  Vulcano,  Vesuvius,  and  the 
Sandwi<Ji  Islands,  and  near  Heda  after  the  eruption  of  1845,  aa  observed  by  Bunaeu. 
It  has  been  observed  in  small  quantities  in  the  vicinity  of  ignited  coal  seams,  as  at 
St.Etienne,  in  France,  and  also  atNewoastle,  and  in  Scotland  ;  crystallized  nearDutt- 
weiler  in  PaJatia,  Germany,  whera  a  coal  seam  baa  been  burning  for  more  than  a 
hundred  vears.  It  occurs  also  in  Bucharia ;  at  Eilauea  in  Hawaii,  a  variety  which 
contains  largely  of  iron,  and  becomes  rasty  yellow  on  exposure ;  in  Gumio  from 
the  Chinoha  Islands. 

The  i\s  auMimaK&i,  sal-ammoniac  of  Dioscorides,  Celsius,  and  Pliny,  is  proved  by 
Beckmann  (Hist,  of  Inrentions,  iv,  360)  to  be  common  rook  salt,  dug  in  Egypt,  near 
the  oracle  of  Ammon.  The  name  was  afterwards  transferred  to  the  muriate  of  am- 
monia, when,  subsequently  manufactured  in  Egypt.  Sal-ammoniac  is  supposed  to 
have  beau  included  by  the  ancients,  with  one  or  two  other  species,  under  the 
name  ofnitrwm,  whieli,  according  to  Pliny,  gave  the  test  of  ammonia  when  mingled 
with  quiotlime. 


Monometric.  Observed  forms,  0,1  J;  f-  1=  H^  H  15,  16, 17. 
Cleavage  none.  Usually  massive  and  looking  like  wax ;  some- 
times columnar,  or  bent  columnar;  often  in  crusts. 

H.=l— 1-5.  G.=5-552;  5-31— 5-43,  Domeyko.  Lustre  resin- 
ous, passing  into  adamantine.  Color  pearl-gray,  greenish,  whitish, 
rarely  violet-blue ;  brown  on  exposure.  Streak  shining.  Trans- 
lucent— feebly  subtranslucent.  Fracture  somewhat  conchoidal, 
■  Sectile. 

Oompoaition. — AgCWChlorine  24-T,  silver  75'S.  This  constitution,  corresponds 
>with  Klaproth'a  analyses,  {Beit,  i,  132,  and  iv,  10). 

Fuses  in  the  flame  of  a  candle,  witJi  an  emission  of  acrid  fumes.  On  charcoal 
.  easily  reduced;  and  if  rubbed  with  a  plate  of  moistened  iron,  the  iron  becomes 
.  covered  with  a  thin  film  of  metallic  silver.    Hot  soluble  in  nitric  acid  or  water. 
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Horn  silver  ooeure  in  veins  of  cloy  slate,  aocompany'ng   tli  f  silTer,  and 

usnally  only  in  the  higher  parts  of  these  veins.  It  has  al  i  □  bserved  with 
oohreona  varieties  of  brown  iron  ore ;  also  with  save  al  pp  es  ale  spar,  heary 
spar,  &c. 

The  largest  masses,  and  particularly  those  of  a  gr  en  1  b  e  broiight  from 
Peru,  Chih,  and  Mexico,  where  it  occurs  with  natir     il  In  Oh  h  it  ia  a  com- 

mon ore  of  silver.  It  was  formerly  obtained  in  th  a  on  m  n  t  districts  of 
Jobangeorgenstadt  at  Freiberg,  but  la  now  rare.  A  ma  w  gh  ng  s  and  three- 
quarter  pomids,  from  this  region,  is  now  in  the  Zwrog  11  t  ou  at  Dresden.  It 
also  oooars  in  Siberia ;  at  Eongabei^  in  Norway ;  in  Alsace ;  in  Cornwall,  and  at 
Huelgoet  in  Britanny. 

At  Andreasberg  in  the  Hartz,  an  earthy  variety  is  met  with,  called  by  the  Ger- 
mans Bitttemtilchen,  which,  according  to  Klaprotli,  contains  silver  24-64,  muriatic 
acid  a-ae,  alumina  87 '08. 

Horn  silver  is  valuable  as  an  ore  of  silver. 

EMBOLITE,  Breiih.     Chlorobromid  of  Silver,  Ilomeyho. 
Monoraetric.     In    cubes  and    cubo-oetaliedrons,  f.   1,   15,  iQ. 


H.=:l— 1-5.  G.=5-31—5-43,  Domeyko;  5-53,  Yorke;  5-79— 
5'81,  Breith.  Luatre  resinous  and  somewiiat  adamantine.  Color 
asparagus-green  to  pistachio,  olive,  and  grayish-green. 


Torke,  (Quart.  J.  Chem.  E 


49-0,  D.         47-2,  D.         49-0,  D.         46-8,  T. 


Plattner  obtained  Silver  68-862,  bromine  20-088,  chlorine  13-060, (Pogg.  Izxvii, 
184).  Impure  varieties  fi-om  Quillota,  Chili,  of  a  gi-ayiah  gi-ean  color,  afforded 
Domeyko,  81-4,  la-a,  Se-4  and  65-6,  of  the  chlorid  of  silver.  His  other  speciniuns 
were  fi-om  Chanarcillo.  Abundant  in  Chili ;  found  also  at  Eulalia  in  ChDiuahna, 
Mexico,  and  at  Colula  in  Honduras. 

BEOMYRITE.     Bromie  silver 


Monometric:  in  euho-octahedrons.  Figs.  1, 15,  18.  Occurs  in 
small  concretions,  rarely  in  crystals. 

H.=l — 2.  G.=5-8 — 6.  Lusti-e  splendent.  Color  when  pure 
bright-yellow,  slightly  greenish ;  often  grass-green  or  olive-green 
externally.     Sectue. 

GampaHtiott.—h%  Br=Bromine  42-6,  silver  57-4.  Analysis  by  Bertbier,  (Ann.  d. 
Mines,  [4],  ii,  626) : 

Bromine  42-44,  Silver  57-06. 

B.B.  fuses  eaaily.  Imperfectly  fissolved  by  acida;  soluble  in  heated  concentrated 

Occurs  with  other  silver  ores  in  the  district  of  PlateroB,  Mexico,  and  at  the  mine 
of  Saa  Onofrc,  seventeen  leagues  from  Zaoateoas,  associated  with  ohlorid  of  silver 
and  carbonate  of  lead ;  also  at  Chanarcillo,  Ohili,  with  chlorid  of  silver;  alBo  at 
Huelgoet  in  Brittfliiy,  with  horn  silver. 

As  the  word  Bromiie  has  the  form  used  (orsa  class  of  salts  in  chemistry,  a  sylla- 
ble has  been  added,  giving  it  a  terminatioa  like  that  of  Argyrite. 
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FLTTOE.    Hnor  Spnr.      Fdioi 

.    Ohlorophaae.     liliie  John. 

rang,  I4«n.    tiparite,  Gl. 


Monometric.  Observed  planes :  0, 1,  1,  2, 3,  32,  43,  W,  Tj, 
33,  ^3,  2|,  iZ.  Figs.  1  (common),  11,  li,  15  to  18,  34,  38,  39,  41, 
similar  to  48,  (planes  1,  and  33),  50.  Cleavage  :  octahedral,  perfect. 
Twins :  plane  of  composition,  1,  £   200  ;  also  f.  306,  in  which  the 


compositionia  parallel  to  each  octahedral  fate  Riielj  t,  lumnar; 
often  granular,  coarse  or  fine. 

H.=4.  G.=314— 3-19;  3-1800— 3-1889,  Kengott,  from  43 
specimens,  mean  3'183.  Lustre  vitreous ;  sometimes  splendent ; 
usually  glimmering  in  the  massive  varieties.  Color  white,  yellow, 
green,  rose  and  crimson-red,  violet-blue,  sky-blue,  and  brown: 
wine-yellow,  greenish  and  violet-blue,  most  common ;  red,  rare. 
Streak  white.  Transparent-— subtranelneent.  Brittle.  Fracture 
of  fine  massive  varietfesflat  conchoidal  andsphntery. 

OomponlioTi. — OiiP=FIuorine  i'A'^,  and  oalcium  51'3. 

Bei'zelins  foand  0'6  of  phosphate  of  lime  in  the  flnor  spur  of  Derbyshire.  Ker- 
sten,  in  a  flvior  from  Marienbei^  and  Freiberg,  detected  a  little  muriatic  acid. 
Sehflffhantl  (Ann.  d.  Ch.  ii.  Ph.  Ixvi,  344)  atatee  that  a  violet-blue  fluor  of  Welsen- 
dortcontainedO-02078nitrogen,  0'00B84hjd    g         0366       >  d  0  0869      hi 

rio  (or  ohloroQs)  aoid.     Ratoffkite  is  a  granul  ea  thy  b!  tj    mp       w  th 

clay,  from  Batoff  ka,  Russia. 

Below  ft  red  heat,  the  eoaraely  pulverized    pai  dij  ph  eph  t    th 

lightiBof  yariouaoolora,      d'djdttth       t        11         Th  t     M 

Topkane  emits  a  bright  em  raid  g  ee  1  gl  t  At  b  gh  temp  t  ph  ph  s- 
oeucfl  ceasee,  but  it  is  pa  t   Uy        t      a  by  It       d  eth   ■g       B  B    d        p 

tatea,  and  ultimately  fuse  t  mLJfthflmbe  dthfln 

is  in  part  espelled,   and  th      pe   m  "aes  lifl  if        pp  C 

the  reaction  of  fluorine. 

Seldom  in  beds,  but  ee        !ly  te    ect    g  g  mi       1  te     1  y   1  t 

and  also  aeveral  seeondu  y  ka  I  th  N  th  f  E  gl  d  t  tl  g  gi  f  th 
leadveina,  which  intersect  th  It    mt  f  N    th      b    1     d    C      b    1     d 

Durham,  and  If  orkahire ;  the  Cumberland  fluor  often  oontaiuB  drops  of  fluid 'with- 
in, especially  the  green  variety,  (Greg  and  Lettsom).  In  Derbyshire,  it  ia  abundant ; 
and  also  in  Cornwall,  where  the  veins  interseot  mnoh  older  rocks.  Common  in  the 
mining  district  of  Saxony.  In  the  dolomite!  of  St.  Gothard  it  ooours  in  pink  octa- 
hedrons; at  MOnsterthal  in  Baden  in  flesh-red  hexakisootahedrons.  It  has  been 
detected  in  oannel  coal  by  Prof  Eogers. 

A  remavkahlo  locality  of  fluor  spar  in  the  United  States,  now  exhausted,  was  discov- 
ered on  the  borders  of  Muacalonge  lake,  in  Jefferson  Co.,1]'.  Y.,  where  cubical  orjst.al8, 
eoma  of  them  more  than  a  foot  through,  and  having  a  greenish,  tinge,  were  found  in 
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EFumlar  iimi^tone,  (occasionally  f.  805).  Kosaie  and  Jolinsbni^li,  St.  La'trrence  Co., 
ave  afforded  some  fine  cryatals  of  fliior.  In  Gallatin  county,  lUinoiH,  for  thirty 
juilas  along  the  Ohio,  in  the  region  southwoat  of  Cone's  Hook,  10  to  15  miles  bo-, 
low  Shawn  eetown,  and  other  places,  a  dark  purple  flnor,  of^n  in  large  crystals, 
oeoors  through  the  soil,  or  In  earhoolferoue  tlmeetone  with  galena.  At  the  north 
village  of  Weatmoreland,  N.  H.,  two  miles  south  of  the  meetinghouse,  of  white, 
green,  and  purple  shades,  cottstittiting  a  vein  with  qnartz;  also,  sparingly,  at  the 
Notch  in  the  White  Moontains,  green  octahedrons  in  a  orystalline  ijnartz.  Some 
fine  Teina  have  lieen  discovered  on  Long  Island,  Bine  HiU  Bay,  Maine,  It  also  oc- 
curs sparingly  of  a  green  color  at  Putney,  Vt. ;  in  Shenandoah  county,  Virginia, 
near  Woodstoek,  in  the  fissures  of  a  limestone;  on  the  Potomao,  at  Shepardetown, 
in  white  limestone;  in  Smith  county,  Tennessee,  in  white  and  purple  ouhes ;  at 
IiOokport,  N.  Y.,  in  white  cubes  with  celesttne  in  limestone;  in  cubes  near  Eoches- 
ter  and  Manilas  in  limestone ;  at  Amity,  H.  Y.,  in  thin  seams  with  spinel  and  tour- 
maline ;  at  the  Sonthampton  lead  mines  in  Massachnssetts ;  the  lead  mice.  Middle- 
town,  Ct. ;  ttud  near  the  Franklin  Furnace,  New  Jersey. 

The  variety  ckloTophane  forma  two  veins  in  gneiss,  each  about  18  inches  wide,  in 
the  town  of  Trumbull,  Conn.,  along  with  topai  and  magnetic  pyrites. 

AlTSHED  FoKMS Fluor  spar  is  riiahtly  soluble  in  waters  oootaining  bicarbonate 

of  lime  in  solution.    The  alkaline  c^ionatra  decompose  it,  producing  carbonate  of 
lime  or  Caleiie,  and  a  subsequent  change  of  the  ealoite  may  produce  other  forms  of 

Esendomorpha.  Fluor  spar  occurs  changed  to  quartz,  by  substitution,  and  also  to 
imonite,  Hematite,  Lithoraarge,  PsiLomelane,  Calamine,  SmithaoQite,  and  Cerusite. 

YTTEOCEEITE,  Bcrz. 

Massive ;  crystalline-granular  and  earthy.  Cleavage :  in  two 
directions  inclined  to  one  another  108°  30'. 

H.=4 — 5.  G-.^3'44i,  Berz.  Lustre  glistening;  viti"eous — 
pearly.  Color  violet-hlue,  inclining  to  gray  and  white,  often  white  ; 
sometimes  reddish-brown.    Fraetm-e  uneven. 


n  charoodl  alone  infusible ;  with  g 
lot  transparent,  and  that  of  Brodd 

. ..o  mineral  behaves  like  flnor  spar; 

dating  flame  as  long  as  hot,  and  becomes  opaque  sooner  than  the  „         ^ 

fiuor  spar.    In  a  pulverized  state,  it  dissolves  completely  in  heated  muriatic  acid, 

forming  a  yellow  solution. 

Occurs  sparingly  at  Finbo  and  Broddbo,  near  Fahlun  in  Sweden,  imbedded  in 
quartz,  and  associated  with  albite  and  topaz.  Also  at  Amity,  Orange  Co.,  N.  Y. ; 
and  in  Mass.,  probably  Worcester  Co.  The  Amity  mineral  has  been  examined  by 
J.  E.  Teschemaeher.  TTie  Massaahusetts  mineral  afforded  Dr.  C.  T.  Jackson,  (Proe. 
Bost.  Soe.  K  Hist.  1844,  p.  166),  lime,  yttria,  osyd  of  cerium,  with  some  ftl,  So 
and  §!,  and  a  loss  of  19-4.  The  mineral  is  raised  with  fiuor  spar  in  the  vem,  and 
probably  the  speoiraen  analyzed  was  not  pure  from  it. 

Yttrocerite  has  been  considered  a  fiuor  spar  in  which  part  of  the  lime  is  replaced 
by  oxyds  of  cerinm  and  yttrium.  The  angle  of  oleavaee  reported,  108°  30',  differs 
but  a  degree  from  the  angle  between  faeeaof  an  octahedron. 

lODYRITE.    Iodic  Silver.    lodite,  Said.     Argent  iodur^,  Jhif.     lodsiibcr,  M. 

Hexagonal.  0:1=136°  46';  a=0-81438.  Observed  plan^, 
(D^cloizeaux),  0, 1,  4,  2,  J.     Angles,  (Descl.) : 
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O  :  3=118°.  0  :  ^=154-  49'.  2  :  2(pyr.)  127°  SQ'. 

(9  :  4=104°  53'.     ^  :  i{pyr.)=155=  26'.     4:4     "  =123°  12'. 

Cleavage:  basal  highly  perfect.  Also  in  thin  plates  with  a 
lamellar  stnicture. 

Soi^.  6.=5-504,  Lustre  resinous  to  adamantine.  Color  citron 
and  sulphar-yellow,  to  yellowish-green.  Streak  yellow,  Ti'ans- 
Incent.     Plates  flesihle,  sectile. 

Composition. — Ag  I:=;Iodine  64,  Silver  46,  Domejko,  (Elemantos  liu  Mill.  p.  206, 
1846. 

B.B.  oa  chareoftl,  fusea  iramediataly,  producing  a  vapor  wliieli  tinges  the  flame  of 
a  fine  riolet  aolor,  affording  a  globule  of  silver. 

Iodic  sOver  occarB  in  thin  vsins  in  steatite  at  Aban'Adon,  near  Mozapil,  in  Za^a- 
teeaa.  Mexico,  and  at  Celirlo,  mines  of  Cbanareillo,  Chili.  It  has  also  been  found  at 
Guadaldara  in  Spain.  Deacloizeanx  has  pointed  out  its  homteomorphism  with 
Greenookita.     (Ann.  Oh.  Phys.  [3],  xl). 


In  particles  of  a  reddish-brown  color  on  selenid  of  mercury. 
Lustre  adamantine. 

Composition. — Probably  Eg  I=Meroaiy  44-1,  iodine  65-9.  Fuses  and  easily  sub- 
limes.   From  Caeas  Vi^as,  Mexico. 

Artificial  crystals  of  Hg  I  are  dimetrio,  aud  have  / :  1=^160°  BO' ;  1  :  1  (pyram.)= 
86°  24'. 

FLUOCFRrrE,  Said.    Fluorcerium  centrales.     Fluate  of  Cerium,     Flucerina,  Send. 

Hexagonal.  In  hexagonal  prisms  and  plates.  Cleavage:  basal 
most  distinct.     Also  massive. 

H.=4 — 5.  G.—i'T.  Lustre  weak.  Color  dark  tile-red  or  al- 
most yellow ;  deeper  when  the  mineral  is  wet.  Streak  white  or 
slightly  yellowish,     Subtranslucentr— opaque. 

OompoiUion. — Beraelins  obtained  in  au  aualysia,  (Afhandlingar,  y,  66),  Se  82'64 
Yl-Xa,  HP  16-24. 

.  B.E.  infusible  alone,  but  darkens.  In  borajt  and  salt  of  phosphorus,  fuses  slowly 
bat  completely.  The  globule  is  blood-red  in  the  exterior  flame,  but  becomes  cclor- 
lesiS  on  cooling.  lu  the  interior  flame,  colorless  at  all  temperatures.  In  carbonate 
of  soda  does  not  fiise,  but  ewella  out  and  is  decomposed.  In  a  glass  tube  at  a  strong 
heat,  yields  fluorine. 

Ooours  at  Finbo  and  Broddbo  near  Fablun,  in  Sweden,  imbodded  in  quartz  and 
albite,  accompanying  pyropliysalitc  and  orthite. 

FLUOOERINE,  Hausm.    Basic  flucerina    Basicerine,  Bmtd.  Finoroerinm  basischas. 


io?  Supposed  to  show  ti-aces  of  the  rhombic  dodecahedron;  usually 
maaaive.  H,=4'5 — 6.  Lustre  vitreous  or  resinous.  Color  a  Jine  yellow,  with 
some  red,  and  when  impure,  browuish-yellow.  Streak  yellow,  brownish.  Sub- 
translueent  to  opaque. 

Oomposiiion. — Ce'F'-{-88e  fi=2Cerium  17'56,  fluorine  10-88,  perosyd  of  cerium 
66-41,  water  6-16.  Berzelins  obtained  (Afhand,  v,  64j  Se  84-20,  HF  lO'SD,  S 
4B6.  FromFinbo.  A  mineral  from  BaetnSs  afforded  Hisinger,  (K.  V.  Ac.  H.  1838, 
138),  Peroxyd  of  Ce  (and  La)  S6'43,  fiuorid,  ibid.  60'IBO,  water  13'413, which  corres- 
ponds to  the  formula  Ce'  F'-f-Se  tl'. 
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Trimotric.  I:  /— 99°  46',  0  :  B^liS"^  14' ;  a  :  J  :  c=0-5953  : 
1  : 1-1868.  Observed  planea,  /,  u,  il,  i^,  U.  0  :  1=143°  6',  0  : 
li=153°  32',  1  : 1  {mac.)=133°  ^2',  (brach.)  123°  58',  i^ :  n  (ov  il) 
=118°  38'.     In  acicular  crystals. 

May  be.  scratched  by  tbe  nail.  G.=5'238.  Lustre  adamantine ; 
inclining  to  silky  or  pearly.    Color  white.    Streak  white. 

Gofapositioii. — Pb  Cl^KJSilorine  25'5,  load  74 '6. 

B.B.  fuses  readily  and  colors  tie  flame  blue,  siTing  off  white  vapora,  which  eon- 
dense  on  the  ehareoal.  With  aoda,  yielda  a  glcbnlo  of  lead.  Dissolves  in  about 
twenty-seTen.  times  its  ■weight  of  cold  water. 

Observed  by  Montieelli  and  Covclli,  in  the  crater  of  Vesuviua,  after  the  evaptiott 
of  1822,  accompanied  by  chlortd  of  soiiiiim,  and  ohlorid  and  sulphate  of  copper, 
N^amed  after  a  distinguished  medical  man  at  Naples.  Angles  very  near  those  of 
Haidingerite. 

lODID  AND  BEOMID  OF  ZINC. 

Iodine  and  bromine  are  stated  by  Mentzel  to  occur  along  with  a  cadmiferouB  ainc 
in  Silesia,  and  hence  it  is  inferred  that  iodid  and  bromid  of  zinc  esist  in  nature, 
though  not  yet  distingniBhed. 

MURIATIC  ACID.     Hydrochloric  Acid.     Chlorhydrio  Acid. 

Gaseous.     G.=1'2847.     Colorless.     Odor  pungent.     Taste  acii^ 

(tom^ojia'offl.— HC1=Hydrogen  2-74,  chlorine  9T-26. 

Muriatic  acid  Ik  one  of  the  eonatituents  of  the  vapors  that  issue  from  pft!-;-^  ■su'' 
■     )s  found  in  aolntion  in  crevices  about  their  slopes. 


Trimetric  or  dimetric.  Cleavage  :  rectangular  or  nearly  so  ; 
basal,  perfect;  lateral,  less  so.  Occurs  in  cleavable  masses,  some- 
times snowing  a  eomponnd  structure  hte  albite,  (Genth). 

H.=3-5.  G.=2'&— 3-077.  Lustre  vitreous  ;  slightly  pearly  on 
O.  Color  snow-white ;  sometimes  reddish  or  brownish.  Subtran- 
sparent— translucent.  Immersion  in  water  increase  its  transpa- 
rency.    Brittle. 

O&mposition. — NaF-rtAl'f=Alnminiam  IS'O,  aodium  32-8,  flnorine  64  2.  Berze- 
lins  obtwned,  (It.  V.  Ac.  H.  1823,  31S) ;  Aluminium  lB-00,  sodiom  32-93,  fluorine 
6407.  Chodoav  obtained,  (Terh.  d.  K.  EnBa-.min.  Ges.  1845 — 16,  p.  208),  axolud- 
tngtheflnorine,  Alumina  24-83,  soda  43'B9.  iig  and  ]&n  0-83.  Damev  obtained 
from  the  Miask  Cryolite,  (Po^.  ixixiii,  688),  Alnminivun  13-41,  sodima  32-31,  flaoi'ine 
68-4B,  calcium  0-25,  Pe  and  Mn  0-SS=I0O.      G.=2-95.  Dnrnev  ;  2-962,  Koksehai-ov. 

Fusible  in  the  flameof  acandle,  and  hence  its  name,  from  rfnias,  he.     Heated  in 
an  open  tube,  yields  water,  and  by  directing  the  flame  in  the  tube  the  glass  is  cor- 
roded.    B.R  ftises,  than  becomea  hard,  white,  and  opaque;  ultimately  a  crust  of 
alumina  remains ;  soluble  in  sulphuric  acid  and  hydrofluoric  aoid  evolved, 
18 
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Foond  at  Arksatfiord,  ia  West  Greenland,  where  it  was  diecoTored  by  GieB^cke, 
in  Wo  reuiaia  gneies,  nssociated  with  galena,  pytltea,  and  spathic  ii'OQ.  Speci- 
mens msy  be  ohtained  thefe  from  six  inches  to  a  loot  in  diameter  ;  also  with  ehio- 
lite,  lithia  mica,  and  fliior,  at  Miasfe  in  the  Urals. 

CHIOIITE,  Mermmm  and  Aneriaeh,  J.  f.  pr.  Ohcm.  xxsvli,  IBS, 

Dimetric;a=1077.  Observed  form  f.  30T 
(Kolfflcharov).  l^ramidal  edges  107°  32', 
basal  113°  25'.  Cleavage  indistinct.  Oc- 
curs massive  graniilar,  resembling  cryolite ; 
stmcture  crystalline. 

H.=:=4.  G-.=2"73,  Hermann;  of  powder, 
2-842— 3-898,  Eammelsberg.  Color  anow- 
wMte.  Lustre  somewhat  ruinous.  Trans- 
lucent. 

Gwnposition. — NfuF-fJAlT'^ziAluminiura  18'6,  aodinm  2S-4,  flnorine  5B-0=:100. 
AnalysBfl:  1,  Hermann,  {loo.  eit);  2,3,  Kammelsberg,  (Pogg.  liiir,  1848,  p.  315); 
4,  Pearoe,  in  Eamraelaberg'B  laboratory,  (ib. ) : 

I.  H  a.  j;.  a.  a  i.I'. 

Sodium,  23-78  24-69  34-56  22-91 

Alnminimn,        18-69  18-03  17-T2  19-69 

Flnorine,  51-53=100,  K 

Eammelsb  erg's  analyses,  auppoaing  the  undetermined  part  to  be  fluorine,  give 
respeutively,  67*29,  5*7 -12,  51-50  per  cent.  KB.  fuses  easily  like  cryolite,  antt  gives 
tharoRction  of  fluorine. 

From  Minsk,  -where  it  oeours  in  granite,  with  fluor,  topaz,  phenauite,  and  oiyolite. 


Tiiraetric;  in  acute  rhombic  octahedrons  with  truncated  apex. 
1  : 1  (pyram.)=109'=  6',  82°  12',  and  (baaal)  144°;  J:  7=105° 
learly. 

H.=3.     Color  white.     Transparent. 

Oomposiiion. — niiorine  and  alvuxiininm,  according  to  "Wollaeton. 
Fluellite  is  a  rare  mineral  found  at  Steuna-gwyn,  in  Cornwall,  with  wnvelliie  and 
iranite,  io  minnte  crystals,  on  C[viartK. 
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IV.  OXYGEN  COMPOUNDS. 


I.  OYYDS. 

1.  OxYDS  OF  Elements  of  the  Hvdkooen  Gkouf. 

a.  Anhydrous. 
h.  Hydrous. 

2.  OxTD9  OF  Elements  of  the  Aksbnsc  Grodp. 

3.  OsYDS  OF  Oaebon,  Eoeon  OB  Silicon. 


I.  OXYDS  OF  ELEMENTS  OF  THE  HYDEOGEN  GKOUP. 
a.  Anhydrous  Oxyds, 
I,  MONOMETEIC. 
\.  PEEICLASE  GROUP.— Couipoaitiou  R  0. 

PkeicImAsb,        STg.  Ked  Coppeb,  ^u. 

a.  MARTTTE  GROUP.— Oompoaition  R'  O'. 

Mabtite,         Se. 

".   SPINEL  OROUP— Composition  RO+U'O'- 

Ibbkimf,  Fe(¥i,  S'e.)  KiiEiTTorfiTP,  (2n  &e)  (Si,  S^e). 

laiTB,  fi  (Tr,  Po).  Maonetite,  je  Pa. 

fipiKFi.,  Sle  (A:!,  ^e).  Fraiklinitb  (Zn  fi)  (Pe,  Stn). 

Atttomoiitk,        2ii  AL  ( iiBoMm-iN,  {Ji-e,  Slg)  (ilSr). 

HeKOIMTTF  >''eil  pAlVJiULENDh        UW. 


.  MELAGONmi;  GROUP.— Compu^ition  R  0'     Met  ioonite  &i  0'. 
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ir.  HEXAGONAL. 

1.  ZINCITE  GROUP. —Composition,  R  O. 

Water,  S.  CHALComicKiTE,    fin. 

ZraciTE,  2a. 

2.  COBUJTOUM  GROUP.— Composition  R=0". 

CoiiUKDiiu,         Si.  Ilmekite,       ^e,  9i 

SpEcur-AB  Iros,  Vo. 

i  S.  TENORWE  GROUP.—CompuaitioQ  R  O^ 

Tesorite,  eu  0=. 

IIT.  DIMETRIC. 
EUTILE  GROUP.—Compoaitiou  R  0'. 

CAasiTBRiTE,         Sn.  Anatase,       Ti. 

RUTItE,  Ti. 

Appendix —  ?  Beaunite,  ?  Haushannite. 

IV.  TRIMETRIC. 
CHALCOTRICHITE  GROXJP.—Composition,  RO. 

CEALMTBICnim,  6u  0. 

CHRTSOBERYL  GROUP.— Composition  R'C  (orRO+R'O'j. 

Chrysoeebtl,  He+Sr  oi-  Ee  5l. 

BROOKITE  GROUP.— Composition  R  0". 

Bboohite,  Ti, 

t  Pyboiusite,  Stn. 

Heieroouch. 


7)  to  Anhydrous  Om/ds. 
Minium,  Pb'  d  CaEDNEKira,  (Ba,  Ou)'  Sn". 

V.  COMBINATIONS  OF  OXYDS,  AND  CHLORIDS  OR  SULPnUHCTS. 

Matlockite,  II.  Vh  Cl-fPb  O. 

Menripjte,    III.  Pb  Cl+2  Pb  0. 

YoLrziTE,  Zn  S  +J  Zn  0. 
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MONOMKTEIC   OXYDS.  ■'-"■'■ 

I.  OX  YDS  OF  ELEMENTS  OE  THE  HYBEOGEN  GEOTJP. 

A.  Anhydrous  Oxyds. 

I.    MONOMETEIC    OXTDS. 

PERIGLASE.    Pcciclasia,  ScaccU,  Mem.  Min.  Naples.    Peritlaae. 

Monometric,  Figs.  1  and  11.  Cleavage :  cubic,  perfect.  Also 
in  grains. 

H.=nearly  6.  G-.=3-674,  Damour.  Color  grayish  to  dark- 
green.    Transparent  to  translucent. 

CamposUiori. — Mg,  or  magnesia,  with  1  part  in  25  of  protoxyd  of  iron.  Analyses : 
1,  goacohi,  (loo.  citO;  2,  3,  Damour,  (Ajin.  d.  M  [4],  ui,  360,  and  Bull.  Soo.  Qeol. 
de  France,  1849,  p.  818) : 

1.  STg  S9'04        "f'c  8-56=9'7-G0,8oaoclii. 

2.  9S-86  S-gl^gg'SS,  Damour. 

3.  e3-38  6-OI^9'39,  Damour. 

B.B.  infusible.  Wlien  pulverized  diesolTea  slowly  in  nitric  acid,  but  rapidly 
wien  heated.     Moietened  on  teat  paper  shows  an  alkaline  reaction. 

Oeoura  dieseininated  through  ejected  mafses  of  a  white  limestone,  and  in  Gpots  of 
clustered  crystala,  on  Mt.  Somma,  aometimea  with  white  olivine  and  earthy  mag- 
uesite. 


Monometric.  Obaerved  planes  1,  0,  i2,  i5,  2,  3,  32,  3|.  Pigs, 
1, 14, 15  to  19,  32,  and  also  144,  p.  92 ;  forms  commonly  octahe- 
dral. Cleavage:  octahedral.  Also  maasive, granular ;  sometimes 
earthy. 

H:.=3-5— 4.  G.=5-85~6-15;  5-992,  Haidinger.  Lustre  ada- 
mantine or  eubmetallie — earthy.  Color  red,  of  various  shades, 
particularly  cochineal-red ;  occasionally  crimson-red  by  transmit- 
ted light.  Streak  several  shades  of  brownish-red,  shining.  Sub- 
transparent — subtranslueent.  Fracture  conchoidal,  uneven.  Brittle. 

Oompoiition. — Su^lopper  SB'S,  oiygau  11-2.  B.B.  in  the  reducing  flame  on 
charcoal,  affords  aglobnie  of  copper.    Diasolvea  with  efferveecence  in  nitric  acid. 

Itle  ore  formerly  included  the  earthy  variety,  usually  of  a  briot-red  or  reddiah- 
brown  color,  and  frequently  mined  with  oxyd  of  iron.  Occur"  '"  +'—  f!""— 'f 
at  Camsdorf  and  Saalfield,  in  Thuringia,  at  Les  Capanne  Teochii 
Elba  in  cubes;  and  in  Cornwall;  fine  translucent  crystals  of  red  copper  o 
with  native  copper  and  quartz  at  Huel  Gorland  and  other  Corniah  mmes.  Isolated 
crystals,  sometimes  an  inch  in  diameter,  are  found  imbedded  in  lithomarge  at  Obessy, 
near  Lyons;  they  are  generally  coated  with  malachite.  Splendid  specimens  are 
brought  from  the  Bannat  and  Ktatherinenberg  in  Siberia.  It  is  abundant  also  in 
South  Australia, 

The  zigucline  (or  ziegelerz  of  the  Germans)  is  the  earthy  red  oxyd  of  copper, 
or  tile  ore. 
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It  has  been  observed  cryatallized  and  maBsiye  at  Schuyler'a,  Somei'yiUe,aii3  !Flem- 
ington  copper  mines,  H,  jC,  aaaoeiated  with  obrjsooolla  and  native  copper ;  aiso  in 
red  Bhala  near  [few  Bmnewiol!,  N.  J, ;  with  green  malachite  in  trap,  two  miles  from 
Ladenton,  Eoddand  Co.,H.Y. ;  at  Cornwall,  Lebanon  Co.,  Pa. ;  in  the  Late  Superior 
Il^ioB.  _  

When  fonad  in  large  qnantitiea,  this  species  is  valuable  aa  an  ore  of  copper. 

Ai/rEBED  Forms. — A  deoxydation  of  the  Ked  Copper  Ore  aometinies  takes  pla^e, 

Erodueing  native  copper.  It  also  becomes  carbonated  and  green,  by  means  of  oar- 
onated  waters,  changing  to  Malachite  tts  Aiwrite;  or  through  a  silicate  in  solution 
it  ie  changed  to  Chrysocolla.  Limonite  oeenrs  aa  a  paendomorph  by  substitution 
aftac  Bed  Copper. 

MARTITE,  Sreil. 

Monornetric.  In  octahedrons  lite  magnetite ;  f.  11,  16,  19 ; 
often  flattened,  and  octahedral  faces  striated  parallel  to  the  edges. 
Cleavage  indistinct. 

H.=6.  G.=4-82,  Brazil;  4-65,  Piy  de  Dome;  3-80,  Peru, 
Breit. ;  5'33,  Monroe,  W.  Y.,  Hunt.  Lustre  submetallic.  Color 
iron-black,  sometimes  with  a  bronzed  tarnish.  Streak  brown  or 
purplish-brown.     Fracture  eonchoidal,     l^ot  magnetic. 

Oompositirm. — Pe^Oxygen  80,  iron  70,  same  as  for  specular  iron. 

Found  in  the  localities  above  mentioned,  and  at  Framont.  The  Monroe  crystals, 
ooeurin  a  rock  eontjiining  quartz,  flesh-eoJoredfeldaporanddark-greea  hornblende, 
and  are  imbedded  in  each  of  these  minerals;  they  are  sometimes  half  an  in«h 
through.  The  association  with  hornblende  whieh  contains  protoxyd  of  iron  is 
urged  by  Mr.  T.  S.  Hunt,  {Am.  J,  ScL  [2],  xiii,  370),  as  evidence  that  the  orys- 
tals  are  not  pseudotnorphone,  as  Eome  have  supposed.  The  change  from  magnetic 
iron  to  theperoxydis  one  that  may  and  does  take  place  in  nature,  as  is  believed, 
andsomeof  the  so-called  martite  may  be  altered  specular  iron,  although  probably 
not  all. 


1854,  388)  and  pseudomorphou 
Dy  mm  to  be  isomorphous  with  ajiatas 
ral  Msenanalae. 

ISERINE, 
Monornetric.    Figs.  15  to  17  ;  faces  nsnally  rounded  and  rough. 
Cleavage  indistinct. 

H.=6— -G'S.     G.=4:-85 — 5'1.      Lustre   metallic  or  submetallic. 
Color  iron-black ;  streak  black.     Brittle.     Magnetic. 

:  1,  Rammelsberg,  (Po^.  IJii,  129)  ;   2,  Kho- 
3,  Waltershansen,  (Volt,  Gest.  121): 

?i         We  fe 

1.  Unkel,  Rhine,  11-61  48'07  S9-ia=98-74,  Eamm. 

3.  Bheinbreitenbach,       8-69  61-37  81-SO=101'76,  Rhod.     G.r^Sl. 

S.  Etna,  lI-:4  68-86  30-00=100,  Waltersh.  G.=4:'48, 

Uo.  1  has  been  called  Slag-Jiko  magnetic 
from  his  analysis,  which  afforded  We  92-1' 
magnetic.    li.B.  infusible. 

From  basalt  at  the  localities  mentioned,  and  also  in  Bohemia,  Saxony,  Calabria, 
and  neflJ'  Puy-de-dome  in  France. 

Iserine  has  been  regarded  aa  having  the  formula  t^e,  ¥i),  and  related  to  Martite. 
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IRITE,  Bermann. 

Monometric.  In  octahedrons,  Kengott.  Sfrnctare  thin  foliated. 
Color  hlack.     Lustre  shining.     G.=6'506.     Magnetic. 

Oomjioiition.— Pi'obiibly  HH  or  (Ir,  6a,  &e)  (Ir,  Oe,  Or)*©',  and  iaomorphous  with 
spinel,  magnetie  iron,  etc.  Analysis  ty  Hermann,  (J.  £  pr.  Ch.  sxiii,  al6) ;  Peroxjd 
of  iridiiiiB.  62'S8,  protosyd  of  OBmiuiu  10'30,  protoxyd  of  ii'OQ  12'50,  paroxyd  of 
chromium  13*10^99-86,  witli  traces  of  manganese. 

OeouTB  in  tte  Ural  with  natire  plafinntn,  titanic  iron,  iridosmine,  and  hyacinth. 

SPINEL,  W.  Caylanite.  Pleonaate.  Spinelle  Euby.  Ealaa  'Mhy.  Ahnattdine 
Ruby.  Rubioelle.  Candito,  Bovirnon.  Zeilanit,  W.  Automolite.  Qahnit*. 
Dyaluita.    Hepeinita.    Ereittonita.    CMorospinci. 

Monometric.  Ohserved  planes :  1,1^0,  2, 
33.  Figs.  308, 11,  (common),  16, 19, 41.  Cleav- 
age: octahedral.  Twins:  f.  200;  face  of  com- 
position 1. 

H.=8.  G.=3-5— 4-9;  3-523,  Haid. ;  3-675, 
red  spinel.  Lustre  vitreous ;  splendent — ^nearly 
dull.  Color  red  of  varions  shades,  passing 
into  hlue,  green,  yellow,  brown,  and  black; 
occasionally  almost  white.  Streak  white. 
Transparent — nearly  opaqne.  Jractore  con- 
choidal. 

Compo^ion. — (fi^,  Se,  Ca,  2n,  flii)  SI.  Pura  spinel,  sometimes  Mg  3:l=MBg- 
nesia  28 h),  alumina  'i'2'0 ;  but  the  magnesia  is  often  partly  replaced  by  protoxyde  of 
iron,  zinc,  or  manganese,  or  by  lime ;  and  the  alumina  eometimee  ay  peroayd  of 


I.   OojUaining  Magnesia,  Lime,  or  Iron, 


51       % 


i.  Ater;  Wue,  68'94     26^2 

;.        "         "  72'26     14-B3 

;.  PranMin,  N.  J.,  green,  73-31     I8'63 

;.  Amity,  H.T.  61-79     17-87 

■;  Ceylon,  Oeylanite,        67-20    J8-24 

.  Vrai,  Pieonaste,  66-27     17-68 

:.  Monzoni,    "  6B-89    33-61 

I.  Vesuvins,   " 

<.  Isertriase,  " 

,  VesuyiuB,   " 

:.  Arendal, 

:.  TJraJ,  (Ihloroepinel, 


67-46  36-94 

69-66  17-70 

62-84  34-87 

66-17  17-65 

64-13  36-77 

57-34  27-49 


62-91 

61-17      2-93 


\i  1-10,  §13-02=99-06,  Ab. 
i  3-36=100-47,  Abich. 
"  6-48=96-62,  B,  and  H. 
"  6-63=99-98, Thomson, 
)aO  2-80,  H  0-98=99-60,  T. 
ii  3-16=99-11,  Gmelin. 
"  2-60=99-33,  Abieh. 


5-06      "  2-86=100-86,  Abich. 
9-29      "  1-79=99-17,  Abioh. 
3-87    S'e  6-16,  Bi  1-88=99-56,  A. 
8-88    Si  6-09,  Mn  3-71=98-96,8. 

Pe  8-70,  Cu  0-37=100-14,  R. 

"  U-77,  "  0-a2=100-32,R. 

13-46=99-44,  Erdmann. 
,6-67=99-76,  Zippe. 
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II.    Oonfaining  Oxyd  of  Zinc. 

SI         %        Itin        3n         Si 
J7.  Yeh\aa,  Automolite,    fiOOO     (race,    34*35    4''?6,  Pe  9'25=98-25,  E. 

18.  "  "  5S-14       fi'SB     trace,    30-02     S-S4,    "  6-85=1  OO'IO,  A. 

19.  North  America,  57-09      3'aa    trace.    34'80    1-23,  Pe  4'66=99-38,  A- 

aO.  Sterling,  N.  J.  Dyd.    30-49      'r-80     16-80     2-9l,  S  0-40,  Pe  4X-93,  T. 

21.  Bodeamais,  Kreitt.      44'66      3-05  Ca  1-30  24-00,  i'e  16-63,  insol.  10=99-64,E 

jiuitwiofife  (or  galmite) :  a  ziiio-6piiiel=2nSl ;  color  dark-green  or  black ;  G.=^ 
41— 1-6. 

Seremite:  an  iron  spiiiel=FeSl ;  Q.=3*91— S-flB. 

Oe^lamte,{oTpleonaste):  an  iroa  and  ma^esia  Bpiael={Mg,  I'o)5l ;  G.=3'5'i5. 

Dyaltdte :  a  aino,  manganeEe,  ajid  iron  epinel ;  color  yellowist-brown  or  grayieli- 
brown ;  {Zn  fin)  (Si,  Pe)  ;  G.=4'66. 

Chloroipinel,  (O.  Rose)  :  a  graas-green  spinel  from  Slatoust ;  Mg(5l,Fe)  ;  Q.:= 
8-B81— S-594, 

.£Vei«o«i(e  .-ablack  spinel,  (G.=4 -49);  Kobdl  irritea  for  the  formula,  Znil+Fe 
Pa,  or  (2n,  fe)  (3l,  IPe),  and  corrects  the  annlyeis  as  regards  the  icon  as  follows : 
Si  49-73,  #e  8-70,  Zn  38-72,  Je  8'04,  SCg  341,  Mn  1-46=98-05. 

B.B.  alone  in fiiflibla  ;  red  variety  changes  to  brown,  and  even  biaek  and  opaqne, 
as  the  temperature  incraaaes,  and  on  cooling  beeomes  first  green,  and  then  nearly 
colorlesa,  and  at  last  resumes  the  red  color.  Fiiaes  with  difflonltj;  with  borax,  but 
somewhat  more  readily  with  salt  of  phosphorus.  Blnek  varieties  yield  a  daap 
graen  globule,  owing  to  the  iron  they  contain.    The  ainc  Tariaties  afford  with  soda 

The  Tariaties  of  this  species  hare  been  denominated,  according  to  their  colors,  as 
follows';  the  black  varieties  pleonaste :  the  scarlet  spinelle  ruby ;  the  rose  red  balas 
rab^ ;  the  yeDow  or  orange-red  rabicelle :  the  violet  colored  almaiuUne  raby.  The 
oriental  )-«Sy  is  sapphire. 

Spinel  occurs  inibedded  in  grannlav  limestone,  and  with  CBlcaceous  spar  in  serpen- 
tine and  gneiss.    It  also  occupies  the  cavities  of  volcanio  rocks. 

In  Ceylon,  in  8inm,  and  other  enetern  conntriea,  it  oooura  of  beautiful  colors,  aa 
rolled  pebbles  jo  the  channels  of  rivers.  Plaonaste  is  found  at  CBudy,  in  Ceylon, 
and  hence  was  called  Gandite,  by  Boumon.  At  Aker,  in  Sweden,  is  found  a  pale- 
blue  and  pearl-gray  variety  in  limestone.  Small  black  splendent  crystals  occur  in 
the  ancient  scoria  of  Mount  8omma,  with  miea  and  idocrase ;  also  in  compact 
gehlenita,  at  Monaoni,  in  the  Faasa  valley. 

From  Amity,  N.  T.,  to  Andover,  N.  J.,  a  distance  of  about  thirty  miles,  is  a  region 
of  granular  limestone  and  serpentine,  in  which  localities  of  spinel  abound.  At 
Aroity,  crystals  are  oocssionally  16  iniiies  in  diameter ;  and  one  coileoted  by  Dr. 
Heron,  weighs  forty-nine  pounds;  it  is  in  three  pieces,  and  contains  canities 
studded  with  orystals  of  corundum ;  colors,  graen,  black,  brown,  and  less  com- 
monly red,  along  with  chondrodite,  and  other  minerals.  A  mile  southwest  of 
Amity,  on  J.  layton's  farm,  is  a  remarkable  locality;  also  on  V.  Baynor's  farm,  a 
mile  to  the  north ;  another  half  a  mile  north,  affording  grayish-rad  octahedrons ; 
and  others  to  the  south.  Localities  are  numerous  about  Warwick,  and  also  at 
Monroe  and  Cornwall,  though  less  favorable  for  exploration  than  those  at 
Amity,  (form  1,  also  1,  i,  38,  f  808).  Franklin,  N.  J.  affords  oryatala  of  various 
shades  of  black,  blue,  green,  and  red,  which  are  sometimes  transparent,  and  a 
bluish-green  oeylanita  variety  here,  haa  the  lustre  of  polished  steel;  Newton,  N.  J. 

!>earl-gray  crystalsalong  with  blue  corundum,  tourmaline,  andrutile;  at  Bryan,  red, 
irown,  green,  and  black  colors,  along  with  chondrodite.  At  Sterling,  Sparta,  Ham- 
burgh, and  Vernon,  N.  J.,  are  other  localities.  Light  blue  spinels  occur  ^atingly 
in  limestone  in  Antwerp,  Jefferson  Co.,  N".  Y.,  two  and  a  half  miles  south  of  Oxbow, 
and  rose  and  reddish  brown  in  Oouvemeur,  two  miles  north  and  three-fourths  of  a 
mile  west  of  Somerville,  St.  Lawrence  Co. ;  green,  blue,  and  occasionally  red  va- 
rieties occur  in  granular  limestone  at  Bolton,  Boxborough,  Chelmsford,  and  Little- 
ton, Mass.  Soft  octahedral  crystals  occur  in  Warwick,  which,  accorffing  to  Beck, 
are  spinels  permeated  with  steatite  or  serpentine,  (Min.  N.  T.,  p.  813).     They  have 
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o™n  cuQsidered  pBeudomorphs.  Good  blact  apinol  Sn  Burgess  CauadaW«st- 
blue  with  olmtomte  at  DaiUebont,  a  E.  Bees,  i^auaoa  vv«si, 

rfwllL''"'T''^''af  T"  'l'^^''^'*  «'ata  aaar  Fablun  and  elsewhere  inSweden.  The 
T  1 1  "  "'"■'"»''■  '■.  along  with  fraaUmlte  aad  wlUemit..  J^rdtloniU  1, 
from  Bodenmaia;  and  cAioro«pi«ei  fiom  Slatoaat. 

a,tS;  £""r  ^^''  "t  >'r;"»aH  ofaagneei.  in  «,l.lfon,  ,nd  eha.ged  lo 
of  ?.;r  .??"'»'■  *»  »>■.•"  "■{  alumina  1.  not  wholly  removed  b,  the  proc. 
of  change  it  beeomea  Vbtlinirae,  (iftg'Al+lefE).  /         p    v«» 

MAeHETlTE,  aii     ^.tie  ,^  Ori     0.r,diil.ted    Iron.    Magnefiaenalein 
Magneteiseneri    Per  Oxjdiil^,  JK 

Monometric.  Observed  planes  0,1,1,  i1, 2, 22, 33, 10-10  16-16 
3,.  FigB  11  and  14 (common),  15  to  19,  168.  CleavaM:  octahe! 
ai-al  perfect  to  imperfect.  Dodecahedral  faces  commonly  striated 
parallel  to  the  longer  diagonal.  Twins  like  f.  200.  Massive,  struo- 
tnre  granular--particles  of  various  sizes,  sometimes  impalpable. 
.3r£~^'\-  G-=*:9-5;2;  6-168-5-180,  crystals,  tengott, 
and  6  27  after  long  licatmg.  Lustre  metallic— submetallic.  cfolor 
iron-HaoI<;  streak  black  Opaque.  Fracture  snbconchoidal, 
olarif  Strongly  magnetic,  and  sometimes  possessing 

Coffi™(io«.— i'ePe=Iron  72-4,  onygen  37-8,  or  Pe  68-97,  te  31fl8=100     Brel 
tlanpt  deaenba,  a  magn.lll,  »„„  Bpifta,  N.  J,  .ont.ining  niagne.ia     G  ia-S- 

ieii.A,T£'rs,"8t.sr(Ar  ■■""■  ^^'™  <»•-  <■«.  Ss;.','»,, 

.«2.'l""?  "'  "•  "  '"""^  "■*  ""■''  '"  "•  "labratad  Ira  mine,  of  Sweden 
ooneiat  of  ma^iTe  magnetite.  Dannemora,  and  the  Taberg  in  Smaoland  are  en' 
titalj  formed  of  it  Still  larger  mountain,  of  it  .a,l  at  KS„a".".d  (jS.rt 
mbeS.";^  &"r  "  B"<l=,«.'"a  0™i».  afford  oelahedral  etvi  Tn 
mbedded  m  ehlonle  .late.  Splendid  dod.o.hedi'.l  erj.tal.  ooeur  St  Komark  it 
Wennhuid.  The  most  powerful  native  magnets  are  found  in  Siberia  a.?d^nth^ 
Hart.,  l!ierareal«,o«laiuedo,thel.lanSolEl"  ■■  Siberia,  and  ,n  th. 

ClS'.rSe'wSt  i!  "S;."''    °?.?f  I"  •?.•  """is:"  T".".. !!...».  »id 


(f.  141-  at  WftrwifV  w  v.\,x,'  "'' '  ^''^'^^'a,  JN.  It,  in  epidote  and  qaartz, 
i.     *''  "''  ""rwiCK,  ».  X, ;  near  Morgan t.nwn    R«vlr=  r^     t>„^_      /*  .<     >\,        .' 


jissea  or  layers  alternating  with  the  Wers  of  gneiss,  (Be^^^^ 
,3^£^;^Sjffen:^4'S;---;oStd,uart., 


.™|r~nilf.oSrTS.r''r?,'f"'i  S""','"  "  'P"*'  ~l     MaSe^ 
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106  DESOBIPnVB  MrNEEALOOY". 

No  ora  of  iron  is  moi'e  generally  diffused  than  the  magnetic,  and  none  superior 
for  the  manufacture  of  iron.  It  la  easily  diatingoished  by  its  being  nttraoted  read- 
ily by  the  magnet,  and  also  by  meane  of  the  black  eoior  of  its  streak  or  powder, 
iriiiot  is  some  shade  of  red  or  brown  in  specular  iron  and  brown  iron  ore.  The 
ore  when  pnlverized  may  be  separated  from  earthy  impurities  by  means  of  a  mag- 
net, and  machines  are  in  use  in  many  parts  of  Northern  New  Tork  for  cleaning  the 
ore  on  a  large  scale. 

Dknagnetite  of  Shepard  {Am.  J.  Sci.  [2],  xiii,  89a)  appears  to  be  ft  magnetite 
pseudomorph.  The  slender  rhombic  prisniB  ooeur  upon  a  surface  which  is  oovered 
witi  email  cubo-ootahedrone,  dodecahedrons  and  cnWdodeeahedrona  of  magnetite, 
and  some  small  irr^ular  eavitias  in  the  dimagnetite  cryetals  contain  eimilar  crys- 
tals; moreover  no  difference  of  linatre  is  perceived  in  a  fractured  surface  of  flie 
magnetite  and  dim^netite.  The  epaoies  imitated  in.  the  pseudomorph  is  probably 
Lieyrite.  The  angle  of  the  prism  varies  batwean  110°  and  116°,  aoeording  to  the 
author's  measurements ;  {Shepard  giyes  the  angle  130°).  One  crystal  gaveapprori- 
mately  110°  and  "70°  ;  another  1U°  20' and  65°  40' ;  another  112°  and  68°,  and  the 
obtusa  edge  was  beveled  in  this  last  ci^tal  by  planes  (iT)  inclined  to  the  larger 
ones  at  an  angle  of  aboat  1601°.  The  faces  are  even  but  not  very  bright.  From 
Monroe,  Orange  Co.,  N.  Y. 

Alteked  Forms. — By  daoxydation  tliroiw;h  organic  matter  changed  to  protoxyd, 
which  may  become  a  carbonate  or  spathic  iron.  By  oxydation  becomes  sraquiosyd 
of  iron,  or  Bpeoilar  iron.  Paeudomorpbs  of  chlorite  after  magnetite  have  been 
reported. 

FBANKLINITK,  Burth. 

Mononietnc.  Observed  planes  1, 1,  0,  2,  23.  Figs.  11, 16,  19, 
common.  Cleavage :  octahedral,  indistinct.  Also  massive,  coarse 
or  fine  gi'anular  to  compact. 

H.=5-6— 6-5.  G.=5-069,  Thomson;  5-091,  Haidinger.  Lus- 
tre metallic.  Color  iron-black.  Streak  dark  reddish-brown. 
Opac[ue.  IVaetiire  conchoidal.  Brittle.  Acts  slightly  on  the 
magnet. 

Oompeaiti(m.-(fe.  2n,  fin),  (Pe,  Sin).    Analyses 
iv,  1B9)  ;  a,  Thomson,  (Min.  i,  438) ;  3.  Abich,   P'og 
eiBon,  (C.  T.  Jackson's  Rep.  on  N.  J.  zinc  mines); 
Pe  Hn  2n 

17-    =99,  Berthiar. 

17-43,  Si  0-20,  ft  0-56=99-25,  Thomson. 
10-81    "  0-40,2l0-lS=::98-99,  Abich. 
al-39   "  0-29=100, Diekeraon. 
5.         ea'12        11'99        21-7'7    "  0-18=100,  Dickarson. 

B.B.  infiisible.  On  charcoal  affords  oxjd  of  zinc  at  a  high  heat.  Manganese  re- 
action with  borax. 

Stated  to  occur  in  amorphous  masses  at  Altanbarg,  near  Aix  la  Chapelle. 

Abundant  at  Hamburgh,  N.  J.  near  the  Franklin  furnace,  with,  red  osyd  of  zinc 
and  garnat,  in  granular  limestone  ;  also  at  Stirling  Hill,  in  the  same  region,  wlicre 
it  is  associated  with  wlllemite,  iu  a,  large  vein,  in  which  cavities  occasionally  con- 
tain crystals  from  one  to  four  inches  in  diameter. 

The  attempts  to  work  this  ore  for  zinc  have  proved  unsuccessful ;  but  it  ia  ground 
up  for  a  dark  paint,  and  is  used  also  as  an  ore  of  iron.  Tlie  zinc  is  said  to  give  in- 
creased tenacity  to  the  iron. 


Monometric.    In  octahedrons,  (f.  11).    Commonly  massive,  struc- 
ture fine  granular,  or  compact. 
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MOKOMETEIC   OXYDS.  lOY 

H.=5-5.  G.=4-321,  crystals,  Thomson;  4-498,  a  vai-iety  from 
Styria ;  4-568,  Texas,  Pa.  Lustre  sulDmetallic.  Strealc  "brown. 
Color  between  iron-black  and  brownish-black.  Opaque.  Frac- 
ture uneven.     Bnttle.     Sometimes  magnetic. 

a<mposUio7i.~'^e  €r,  or  {Fe,  SCg)  (Si,  ^r).  Analjsifl :  I,  %  Seybert.  (Am.  J.  Sci. 
iT,S21^;  3,4,  Abi«b,  (Poffi.  3xm,  336);  6,  6,  Laiigier,  (Ann.  d.  Mub.  ■I'WU.  w  ^\. 

7,  8,  T.  a  Hunt,  {Logan's  Kep.  Gaol.  Canada,  1849) ;  "  "'-' '^  ■ 

119);  10,  A.  RiTot,  (Ann.  Oh.  Phya.  [S],  »!,  202) ;  1 
idv,  62);  13,  IS,  Starr  and  Garrett,  (Am.  J.  Soi.  [3],  5 


Se 

Sig 

«r 

51 

Si 

1.  Chester  Co.  Pa., 

36-14 

51-65 

9-73 

2-90=99-32,  Seybert. 

2.  Baltimore, 

S800 

39-61 

13  00 

iO-80=99-lI,  Seybert. 

8.  Baltimore,  ma^dve. 

18-97 

9-96 

44-91 

18-85 

0-83=98-25.  Abich, 

i.          "          crt/it. 

20-13 

7-46 

60-04 

11-86 

=99-45,  Abioh. 

5.  Siberia, 

if 

63- 

11- 

1-    Mn  1=100,  Laugier. 

6.  Eoraas, 

26-66 

6-86 

54-08 

9-02 

4-88=98-96,  Langier. 

1.  Bolton,  Canada, 

36-88 

16-03 

45-90 

8-ao 

8.  L.  Memphramagog, 

21-28 

18-13 

49-76 

11-80 

=100-46,  Hunt. 

9.  Beresof,*^ 

18-43 

6-68 

64-17 

10-83 

0-91=101-01,  Moberg. 

10.  Baltimore, 

30-04 

63-87 

1-95 

3-21  a  6a  3-03=99-60,  Kivot. 

11.  Volterra,  Tnaoany, 

33-93 

42-13 

19-84 

4-75=100-65,  Bscii. 

13.  Cheater,  Pa.,           5 

e  38-96 

60-84 

0-93 

0-62,  Ni  0-10,  Btarr. 

IB.  Teiaa,Pa. 

38-66 



68-88 



"  3-38,  Garrett. 

aeTllaDlcJ 

In  Moborg'a  anajyeis,  the  ohpominm  is  auppoead  to  be  partly  protoxyd,  giving  the 
formula  (B'a,  Sg,  Or)  (pr.  Si).  Garrett's  analysis  of  the  Texas  ore  corresponds  to 
&eSr  93-lS4-i'e  Pe  0-594-Ni  Pa  7-16.  In  grains  that  -wei-e  magnetic,  Garrett 
foand  Sr  41 -66,  Pe  82-03,  8il-26,  corresponding  to  f  e  Sr  61-07-|-S«  Pa  38-64-i-Si 
1-26=100-96,  {loc.  cit.) 

B.B-  alone,  infosible.  With  boras  fuses  with  difflonlty,  but  oompletely,  to  a  hean- 
tifiil  green  globule. 

Chromic  iron  oeouca  in  aerpeotine,  forming  veins,  or  in  imbedded  maascH.  It  bb- 
flists  ingiying  the  variegated  color  to  va^de-alltic^ua  marble. 

Occurs  !!i  the  Gulaen  mountains,  ueai-  Kraubat  in  Syria ;  in  crystals  in  tlie  islands 
of  Unat  and  Fetlar,  in  Shetland;  in  the  Department  du  Var  in  France;  in  Silesia 
and  Bohemia;  abundant  in  Asia  Minor,  (Am.  J.  Sci.  [3],  vii,  386) ;  intfaeEaeterB 
TJrals. 

At  Baltimore,  Md.,  in  the  Bare  Hills,  it  occurs  in  iai^e  quantitiea  in  veins  or 
masses  in  serpentine ;  also  in  Montgomery  Co.,  six  miles  north  of  the  Potomac ;  at 
Cooptown,  Harford  Co.  and  in  the  north  part  of  Cecil  Co.,  Md.  In  Pennsylvania, 
in  W.  G(^en,  (crystals),  Hottingham,  Mineral  Hill,  and  elsewhere;  Chester  Co., 
near  Union  villa,  abundant;  iiear  Texas,  Laneaeter  Co.,  very  abundant.  Mafsive 
and  in  eryetais  at  Hoboten,  N.  J.,  in  Serpentine  and  dolomite ;  sparingly  at  Milford 
and  Weat  Haven,  Conn. ;  in  the  southwestern  part  of  the  town  of  Hew  Fane,  and 
in  Jay,  Troy,  and  "Westfield,  Vt. ;  Cheater  and  Blanford,  Mass. ;  on  I.  ^  Vache,  near 
San  Domingo ;  in  the  gold  aands  of  California ;  at  Bolton  and  Ham,  Canada  East. 

This  ore  affords  the  oxyd  of  chrome,  ased  in  painting,  etc.  The  ore  employed  in 
England  is  obt^ned  mostly  from  Baltimore,  Droctheim,  and  the  Shetland  lales ;  it 
amounts  to  about  2000  tons  annnally. 


Monometric,  Observed  forms,  f.  11, 16,  19.  Usually  massive 
and  botiyoidal ;  also  in  grains  ;  structure  sometimes  columnar  or 
curved  lamellar. 
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DESCRITTIVE 


H.=5*5.  G.=6'468 — 8.  Lustre  submetallic  or  greasy  to  dull. 
Color  grayish,  greenish,  brownish,  red,  or  velvet^blaek.  Streak, 
brownish-black,  or  olive  green,  a  littte  shining.  OpacLiie.  Frac- 
ture conchoid  al,  i 


CowjMitiion.— drSt  Raiam.  Analyses;  1,  Klaprott,  (Beit.  ii,19';) ;  2,  P&ifF,  (Sohw. 
J.xxxT,326);  3,  Rammelsberg,  (Pogg.  lii,  35) ;  4.  Ebelmeo,  (Ann.  Ch.  Phys.  1843, 
498);  6,8eheerer,  (Fogg.  l](xii,561);  e.KerBteo,  (Sehw.  J.  Ixvi,  18);  7,  von  Hauei', 
(Jfthcb.  geol.  Raioha.  1853,  101)  : 

I.      C  88-5    i'e9e  2-6   PbS  60    Si  61>=100,  Klftproth. 
3.         84-63      fe  8-24         4-20       2-02,  Co  l-42=:100'4e,  Pfaff. 

3.  ©l3';9'15      i'e  3-03    Pb  6-20  Aal'lg,  C!a  2-81,  Sg  0-46,  Si  6-SO,  Bi  (with  Pb  and 

Cn)  0-66,  fl  0-86=99-09,  Rftmmelaberg. 

4.  "  75-94      Fe  3-10         4'22  fin  O'Ba,  Ca  6-24,  ]&g  2-07,  Sa  0*25,  G  3-32,  Bi  3-48, 

SO-60,  H  1'86=IOO'80,  Ebelmen. 

5.  76S,  tb,  met.  acids,  and  Si  IB^eSn  I'O  fl  41,  loss  and  rook  27,  Sobeerer. 
G.  ©72'00,  5ta0'05,  6a6-00,  Si  4-26  B  14-76,  As  ij-ace.P  2-30,  HF<r(Me=:99-3e,K. 
7.  TO  30-62,  &e  2'86,  Pb  6-07,  9b  2-09,  8  M8,  Si  1-79,011.  2-97,  iCfg  0*64,  S  0-48, 

0  0-89,  Y.  Haner. 

Tlie  apeoimena  for  thesa  analyses  were  from  Joaohimathal,  exoepHng  Mos.  2,  e, 
and  7  ;  and  6  is  the  so-oallad  Cfianmiere  ;  No.  6  is  the  oryetallized  variety  ;  No.  7 
waa  from  Przibram.  Vanadium  and  also  aelanimn  occur  in  the  ora  from  Johann- 
georgenfltadt. 

B.B.  aloBB  infusible,  bat  in  the  foreaps  colors  exterior  flame  green.  With  borax, 
melta  to  a  dart  yellow  glass,  which  ia  dirty  grean  in  the  reducing  flame.  With 
soda  not  tjissolvaa,  but  yields  the  smell  of  araetiic.  In  the  state  of  powder  dissolves 
slowly  in  nitric  acid,  evolving  red  fumes  of  nitrous  acid.  Not  acted  on  by  muri- 
atic acid,  but  affords  easily  a  yellow  solution  with  nitnc  acid.     Not  attractable  by 

Pitchblende  accompanies  yariouB  ores  of  silver  and  load  at  Johanngaorgenatadt, 
Marienberg,  and  Sohneeberg  in  Saitony,  at  Joaehimsthal  and  Przibram  in  Bohemia, 
and  Retzbain'a  in  HungaiT'.  It  is  associated  with  m-auite  at  Tincroft  and  Tolcarn 
mines  near  Redruth,  in  Cornwall;  alao  near  Adrianople,  Turkey;  at  the  Middle- 
town  feldspar  qnarry  in  octahedrons  with  truDCated  edges,  according  to  Shepard. 

It  is  very  valuable  in  porcelain  painting,  affording  an  orange  color  in  the  en- 
amelling fire,  and  a  blaofc  color  in  that  in  ■^ich  the  porcelain  is  baked.  A  labora- 
tory has  been  opened  at  Joachiajstahl,  where  the  ore  is  converted  into  nranate  of 

The  Pittiner!  of  Breithaupt  haa  an  olive-green  streak.  H.=3— 3-5.  Gr.=4'8 — 5. 
The  (?tH»mierzofthe  aame  author  ha9H.=2-6— 8.  G.=3'9 — 4-18,  Color:  hyacinth- 
red,  yellowish  aad  reddish-brown,  and  looking  like  gum;  contains  nearly  16  per 
oeut.  of  water. 

CoEAOTTE,  Leoonte,  (Am.  J.  Sci.  [2],  i 

Resemblea  pitchblende.  Amorphoui 
H,=3.  Afforded  J.  D,  Whitney,  (Joa 
8ei,  [2],  vii,  434)  : 

e       tb      Ca        G        Pe       SI      H        Si 
59-30     6-B6     14-44     I'il     2-24     0-90     4-64     4-35,  Sig,  Jftn  i?-oce=e8-70. 

Esoluding  the  carbonate  of  lime  as  jmpnrity,  the  percentage  becomes : 
S  72-60,    Pb6-56,    Ca5-99,    S'e  2*74,    Si  1-10,    fl  6-93,    Si  5-83=100. 

,B.B,  does  not  change  nor  tinge  the  flame,  Oivea  the  reaction  of  uranium  with 
the  fluxes,  Diaaolvfls  readily  without  heat  in  dilute  muriatic  acid,  eflecvescuig 
strongly  and  yielding  a  green  solution.  On  account  of  the  ready  solubility  in  acida, 
Mr.  Whitney  suppoaes  the  uranium  to  be  in  the  state  ot  peroxyd  (B),  and  not  TJ©, 


.EiiisrrB,  Haidinger,  (Po^.  1863,  iv,  Erganz,  348).     Resembles  pitchblende  and 
.coracite  and  may  be  an  impure  minernl.     Occurs  in  flattened  pieces,  oecasiocally 
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MONOMETEIO   0XYD8.  lUf 

half  an  inoli  Hiiok.  H.^8-6.  Q.^-088 — i'237,T.  Zepharovieli.  LuBtregreasj — 
aiibvitoeous.  Color  dull  reddish-brown,  inclined  to  hyacinth-red  on  thinnest 
edges;  etreak  dull,  wax-yellow  to  ornoge.     Sabtransluoent. 

Oompositwn.i^AaeorHmg  to  F,  Ragaky,  (loo.  oit.) ; 
S         Si      Pa      S-e        Oa      %     tb      Si        G         &         B:      Aa 

erSB     I-lT     6'6a      l-Og     S'Oa     2-20     4-62     S-IS     2-52     0-84     10-fl8,  (i-.=SB-SO 

B.B.  like  pitchblende.  Deoompoacd  by  muriatic  acid.  At  100°C  loses  681  per 
cent.,  and  at  300°  C,  i'Vl,  making  10'58  per  cent  of  water.  From  the  Elias  mine, 
Joaohimatahl,  with  flnoc,  dolomite,  qonrte,  etc. 

Tlie  carbonic  noid  may  be  combined  with  the  lima  and  pait  of  the  magnesia  ae 
carbonate,  making  B'?  per  cent. 

MELACONITE,  D.    Black  Oxyd  of  Copper.     Kupferechwarze. 

Monometric?  Occurs  in  cubes  (pseudomorphs?)  with  truncated 
angles.     Cleavage :  none  distinct.     Mostly  massive. 

H.=3.  G.=6-25,  J.  D.  "Wliitney ;  5-952,  Ramm.  Lustre  sub- 
metallic  to  earthy.  Color  dark  steel-gray  in  crystals,  to  black  or 
grayish-black  when  massive.    Opaque.    Streak  s'  ' 


glomerate,  from  which  about  40,000  lbs.  of  the  ore  were  removed ;  it  is  now  ax- 
Eansted.  The  crystals  are  imbedded  in  the  masses,  and  Teschemaeher  and  Hayes 
have  oonaidered  them  psaudomorpha  after  red  ojiyd  of  copper.  J.  D.  Whitney  ob- 
jects to  this  view  on  the  ground  that  the  red  copper  of  the  vein  is  in  octahedrons 
and  not  cubes,  and  that  no  evidence  exists  to  proTe  that  such  a  change  has  taken 

?laae.  (See  J.  D.Whitney  inFoster  and  Whitney's  Report  on  Lake  Superior  Region 
'art  3,  p.  99). 

The  Xup/ersehvmme  or  Slack  Copper  of  Werner  is  an  impure,  earthy  btftcfcoxyd 
of  copper,  resulting  from  the  decomposition  of  other  ores,  being  mixed  with  more 
or  less  sulphuret  of  copper,  pyrites,  and  other  impurities. 

PLUMBIC  OCHRE.     Lead-ochre.     Bleiglatte.     Glatte. 

Massive.     Structure  sometimes  scaly  crystalline. 
G.=8-0.     Lustre  dull.     Color  between  sulphiu-  and  orpiment- 
yellow.     Streak  lighter  than  the  color.     Opaque.     Does  not  soil. 

Composition. — ?b=OKygen  I'll,  lead  93-33;  more  or  less  impure.  Analyais  by 
John,  (Sohw.  J.  iv,  219  and  xxjdi,  106): 

tb  89-10,        G  3-84,        Pe  and  Ca  0-48,        gi  2-40=9B-82. 

Melts  readily  before  the  blowpipe,  and  is  easily  reduced  on  charcoal  to  the 
metallic  state. 

It  is  said  to  occur  at  Badenweiler  in  Baden,  in  quartz.  Gerolt  stat«e  that  it  has 
been  ejected  from  the  Tolcanoea  of  Popocatapetl  and  Jztaecituail,  in  Mexico.  It  is 
fonnd  in  many  places  in  the  proyinces  of  Chihuahua  and  Cohahuila  in  considerable 
quantities,  having  been  collected  along  the  streams  between  OeralTO  and  Monterey, 
being  supposed  to  come  from  the  range  of  mountains  runoing  nearly  north  of 
Monterey.  The  specimens  (often  2  or  more  onbic  inches  in  sizal  are  between  orpi- 
ment  and  sulphur  yellow  in  color,  and  glisten  like  a  granular  mica  of  a  nearly 
golden  color.  The  natural  aurfaee  is  slightly  crystal  line  and  shining;  and  when 
broken  it  ahowa  a  scaly  texturej  (Bailey  in  Am.  J.  Sci  [3],  yiii,  420). 

Occurs  also  at  Austin's  mines,  Wythe  Co.,  Va. 

This  species  may  belong  with  the  Trimetric  Oxyd*. 
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Ehomlioheclral.     Usual  in   compound   stellate   forms,   f.   210. 

Liquid  above  32°  P.,  and  boils  at  212°  P.  A  cubic  indi  of  pure 
water  at  60°  Y.,  and  30  inches  of  tlie  barometer  weighs  253'458 
grains.    Colorless.    Inodorous.    Tasteless. 

Oontpodtitm. — HO=0xygen  88-89,  hydrogen.  ll-U, 

The  decaity  of  water  ie  greatest  at  39°  1  F.,  according  to  Joiila  and  Playfair, 
(Phil.  Mag.,  Jccc,  41, 1847),  the  most  reeent  investigators  of  this  subject  Dcapretz 
obtained  S9°  I'Ifi ;  HaHstrom  39°  88 ;  Blagden  and  Gilpin  89° ;  Hope  39"  S ;  Mvineke 
■,   Below  this  temperature  it  expands  as  it  appTOacbas  32°,  owing  to  incipient 


ryfltallizfttion. 


[b  seldom  pure.    It  ordinarily?  oontaina  si 


analyses  of  the  waters  used  in  Boatoa,  New  York,  and  PhUadelphia,  by  B. 
Sillimau,  Jr.,  see  Am.  Jour.  Soi.  [2],  ii,  218 ;  and  for  another  of  that  last  mentioned, 
by  M.  H.  BoyI,  sea  same  Journal,  ix,  138.  In  different  mineral  waters  are  found  salts 
of  magnesia,  lime,  iron,  soda,  potash,  and  sometimes  traoes  of  zinc,  arsenic,  lead, 
copper,  antimony,  and  even  tin,  these  ingredients  being  derived  from  the  rocks  or 
soft  of  the  region.  For  citation  of  numerous  recant  analyses  of  Waters,  see  Ken- 
gott's  Min.  Foi-sch.,  1844-1849,  and  1860-61.     2  vols.  4to.    Vienna. 

See  on  the  Cryetalliaation  of  lee,  Leydolt,  Wien.  Akad.  vii,  477.     It  also  occurs 
under  Tcimetric  forms,  and  is  regarded  as  dimorphous. 


Hexagonal;  0  :  1=118°  7' ;  a.= 1-6208.  In  quartzoide  with 
tmncatea  summits,  and  prismatic  faces  I.  1  :  1=127°  40',  (to  43'), 
Kose,  /:  1=151°  53' ;  152°  20',  Levy.  Cleavage  basal,  eminent. 
IJsnal  in  grains  or  coarse  particles  and  disseminated  masses,  struc- 
ture foliated ;  also  granular. 

H.=4~-4'5.  G.=5'432—- 5*524.  Lustre  sub  adamantine.  Streali 
orange-yellow.  Color  deep  red,  also  inclining  to  yellow.  Trans- 
lucent— subtranslucent,     IVacture  subconcboidal.     Brittle. 

Chmpositiort. — 2n^^xygen  19^74,  zinc  80'26 ;  containing  oxyd  of  manganese 
as  an  HE  essential  ingredient.  Analyses:  1,  Berthier,  (Ann.  d  Mines,  iv,  483);  2,3, 
Whitney,  (Pogg.  Isxi,  169) ;  i,  A.  A.  Hayes,  (Am.  J.  Soi,  xlviii,  261): 

1.  2q  88-        finStn  12=100,  Beraiier. 

3.        94*45      SEn  trace,  gangue  (frantlinite)  4'49,  ign  l'09^1O0'03,  Whitney. 

3.        98-19        .     3'70,undei!Omp.  0-10=99-99,  Whitney. 

4-        93'48      i/la  6'60,  ¥e  0'36,  Boales  of  specular  iron  0-44=;89-78,  Hayes. 

Thin  scales  magnified  and  viewed  by  transmitted  light  are  deep  yellow.  The 
author  finds  by  means  of  a  high  magnifying  power  that  this  ore  is  free  from  foreign 
sealea  of  red  oxyd  of  iron  or  other  substances ;  and  eonsequontly  the  color  is  pro- 
bably due  as  held  by  G.  Rose  and  J.  D,  Whitney,  to  the  presence  ofStn. 

B.B.  alone  infusible;  with  borax  yields  a  yellow  transparent  glass.    Dissolves 
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Ill 


without  effoi'vesoenoe  in  nitric  aeid.  On  exposure  to  tlie  air,  it  suffers  a  partial 
decompoaition.  at  the  aurfaee,  and  beooineB  invfisSed  witli  a  whita  coating,  which  is 
carboDate  of  ^nc. 

Oeours  with  rranltliiiite  and  also  with  caloareoos  spar  ot  Stirling  Hill,  Sussex 
Co.,  sometimes  in  lamellar  masses  in  pink  ualeite.  It  was  first  noticed,  deaoribed, 
ahd  analyzed,  by  Dr.  Brnoe,  {Bruce's  American  Mineralog,  Jonrn.,  vol.  i,  p.  96). 

Mitsoherlioh  has  ohaerved  minute  six-aided,  prisms  in  the  iroa  furnaoes  of  Koniga- 
htttte,  in  Silesia,  which  he  believes  to  be  identical  with  this  apeeies.  Similar 
crystals  have  been  met  with  in  the  ana  furnaees  near  Siegen.  It  has  been  obserred 
in  considerable  qiiantities  in  the  furnaces  and  roast-heaps  at  the  New  Jersey  zinc 
minee ;  surface  drusy,  color  white  to  amber-yellow,  (Am.  3.  Sci.  [2],  xiii,  411) ; 
(Jso  by  M.  Stadtmullor  at  the  iron  furnace  of  Van  DeUBenvJlle,  Mass.  An  oxyd  of 
zine  mixed  with  hydrate  of  iron  ooours  on  marmatite  at  Bottino  in  Tuscany,  which 
afforded  C.  Baohi  (Am.  J.  Sci.  [2]  xiv,  62.)  Za  31725,  Pe  47'450,  S  20'825. 

CORDHDnM.  Sapphire 
Adamantine  Spar.  D 
TeUsie.     Corindon.    Astaria  of  Flias- 

Ehoinbohedral;  ^ :  5=86° '4',  (9  :  1(J?)=132°  36  ;■  a=l-S6d. 
Observed  planes :  rhombohedrons,  i,  ^,  l(li),  -2,  -1 ;  pyramids, 
^2,  V2,  22,  ^2,  p,  43,  '/2,  82  ;  scalenohedi'ona  fi,  |%  i^,  (=  ^-^  |, 
54,  is) ;  also  I,  *2,  if,  0. 

0  :    i=152o  19'.     0  :  42  =118°  49'.     ^2  :  ^2  (pyr.}=138o  2'. 

0  :    1=141°  48'.     O  :  42  =100°  34'.     22  :  22     "     =124°. " 

O  :    2=107°  38'.     O  :  n  =120=-  69'.     i2  :  5=186°  68'. 

0  :  32=110°  9'.      O  :  V°f =121°  58'.      2  :    2=78°  45'. 
Cleavage:  basal,  sometimes  per-  309  sio 

feet,  but  inten-upted,  commonly 
imperfect  in  the  blue  variety ;  also  //  \\  (]_^ 

rhomboliedral.  Large  crystalsusu- 
ally  rougb.  Twins :  face  of  com- 
position R.  Also  massive  gran- 
alar  or  impalpable;  often  in  layers 
-  from  composition  parallel  to  M. 

E:.=9.  G.= 3-909— 4-16.  Lustre 
vitreous ;  sometimea  pearly  on  the 
basal  planes,  and  occasionally  ex- 
hibiting a  bright  opalescent  star  of 
six  rays  in  the  direction  of  the  axis. 
Color  blue,  red,  yellow,  brown, 
gray,  and  nearly  white ;  streak  nncolored.  Transparent — ^trans- 
lucent. Fracture  conchoidal,  uneven.  Exceedingly  tough  when 
compact. 

Sapphire  is,  pure  ahimina  crystallized. 

The  species  Cornndmn  includes  saj)phire,  emery,  corundum,  and  other  varieties,- 
Corundum  amhraces  the  opaque  specimens,  usually  of  dingy  colors  and  often  dark; 
emery  the  masaire  ^annlar  or  oompaot  vai-iety,  more  or  less  impure,  and  sapphire, 
the  brightly  colored  varieties.    The  following  are  analyses  by  J.  Lawr i-'—i-^ 


1.  Lawrence  Smith, 


sapphire  being  100 ;  Mag.  stands  for  Magnetite  : 
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1.  SappMra 

of  India. 

100 

4'06 

fl7'51 

a.  Eiibj  of  India, 

90 

97-32 

3.  Corundu 

n  of  Asia  Minor 

11 

92-39 

of  Nicaria, 

65 

8'9a 

87-62 

6. 

of  Asia, 

BO 

3'SO 

86 '62 

e. 

of  India, 

68 

98-ia 

7. 

of  India, 

65 

3'91 

84-56 

Mmery, 

8.  KuUh, 

57 

4-28 

68-60 

9.  SamoB, 

66 

3-98 

70-10 

10.  Nieario, 

a-75 

71-06 

11.  Kulah, 

63 

4-oa 

63-00 

13,  Gnmuoh, 

4T 

7T-82 

13.  Naxofl, 

46 

S-75 

68-53 

14.  Mearia, 

46 

8-74 

76-12 

15.  Gumuoh, 

42 

4-31 

60-10 

16.  Eulfth, 

40 

3'89 

61-06 

O'Bl      I'Oa     006 
7-06     1-aO    4-00    3- 


13-06 
37-15 


1-30     9-6 


4-72=101-31. 
8-10=  98-88. 
6-62=101-20. 
2-00—101-13. 


B.B,  unalterod,  both  alone  and  -with  soda ;  flisefl  entirely  witli  borax,  though  with 
great  difflcnity ;  and  also,  if  pulTerized,  with  salt  otphosphoi-ui  Not  attaclned  by . 
aeide.  Friction  excites  electricity,  and  in  polished  specimens  tho  electrical  attrao- 
tion  continues  for  a  conaiderable  length  of  time. 

The  red  sapphire  is  aometimea  called  Oriental  ruby ;  the  yellow,  topas ;  the 
green,  emerald;  violet,  amethyst;  and  hair-brown,  adamantine  spar;  the  asteriated 
eryatals,  asteria,  a  name  used  by  Pliny. 

Thiaspeoicsiflassociftted  with  cryBtallineroeks,  as  granular  limestone  or  dolomite, 
eaeisa,  gi-anite,  mioa  slate,  chlorite  slate.  The  fine  sapphires  are  usually  obtained 
n-om  ihe  beds  of  riyers,  either  in  modified  hexagonal  prisms,  or  in  rolled  masses, 
accompanied  by  grains  of  magnetic  iron  ore,  and  several  Bpeoiea  of  gems.  The 
emery  of  Asia  Minor,  aooording  to  Dr.  Smith,  occurs  in  granidar  limestone. 

The  heat  ruby  sapphires  occur  in  the  Capelao  mountaina,  near  Syrian,  aoitvof 
Pegu,  and  in  the  kingdom  of  Ava;  smaller  individuals  oi 


wits  in  Bohemia,  and  in  the  sand  of  the  Eiipailly  r 


n  Auvergne.     Blue  sap- 


Coi-undum  occurs  in  the  Camntic  on  the  Malabar  coaat,  in  the  territories  of  Ava, 
and  elsewhere  in  the  East  Indies;  also  near  Canton,  China.  At  St.  Gothard  it 
occurs  of  a  red  or  blue  tinge  in  dolomite,  and  near  Mozzo  in  Piedmont,  in  white 
compact  feldspar.  Adamantine  apar  is  met  with  in  large  coarse  hexagonal  pyramids 
on  the  Malabar  coast,  in  Gellivara,  Sweden.  Emery  is  fomid  in  large  bouldera  at 
Naxoa,  Nicaria  and  Samos  of  the  Grecieu  islands;  also  in  Asia  Minor,  12  miles 
east  of  Ephesus,  near  Gnmnch-dagh,  ■whore  it  was  discovered  in  situ  by  Dr.  J. 
Lawrence  Smith,  associated  with  margarite,  chloritoid,  pyrites,  oeIo  apar,  etc  ;  and 
alao  at  Kulah,  Adnla,  and  Manser,  the  last,  24  milee  north  of  Smyrna;  also  with 
the  nacrite  (t )  of  Cumberland,  England.  Other  looalitiea  are  in  Bohemia,  near  Pefa- 
chau,  in  the  Ural,  near  Katherinenburg,  and  in  the  Omen  mountains,  not  far  from 
Miasi ;  Frederick;  Valley,  Auatralia- 

.  Blue  aapphire  occurs  at  Newton,  N.  J.,  (now  rare),  with  hornblende,  mica,  feld- 
spar, and  tourmaline,  in  granular  limestone ;  red  variety  at  Vernon,  N.  J.,  near 
State  line,  crystals  oftea  several  inches  long;  oryatalB  of  bluish  and  pint  colors 
oecar  at  Warwick,  N.  T,,  in  the  cavities  of  large  crystals  of  spineL  At  Amity,  S. 
T.pWhite,  blue  and  reddish  crystals  accompany  spinel  and  rutile  in  granular  lime- 
stone. In.  Pennsylvania,  gi-ayiah  oocundimi  ooonra  in  large  eryatala  in  Delaware 
Co.;  near  Village  Green  in  Aston  ;  at  Mineral  HOI  in  loteo  crystals ;  also  in  erya- 
tala at  Unionvflle,  Chester  Co.,  abundant,  with  tourmaline  in  margarite,  and  in 
albite  some  masses  weighing  4000  pounds,  and  crystals  being  occasionally  4  inches 
long.  Pale  blue  crystals  are  found  with  kyanite  at  "West  Tarmsj  Conn,  near  Litch- 
field. A  bouider  of  blue  masaive  corundum,  affording  broad  cleavage  surfaces,  has 
been  found  in  Baneombe  Co.,  North  Carolina ;  and  crystals  and  massive  corundum 
in  place  in  Gaston  Co. ;  and  a  fine  red  snpphire  bas  been  obtained  in  Gheroltee  Co., 
Georgia.    In  Canada  at  Burgess,  red  and  blue. 
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Th«ye( 


n  exceed  hall  an  isch  in  length.    Two  splendid  r«d  crystals,  however, 


king  of  AiTftean.    Transparent  bine  sapphires  are  Bometimes  over  three  inches  long. 

The  sapphira  is  out  by  maous  of  diamond  dust,  and  polished  on  copper  oc  lead 
■wheels  with  the  powder  of  emery. 

The  word  sapphire  ia  froni  the  Greek  ce^r^cipiis,  the  name  of  a  Hue  atone,  and 
probably  the  lapis  luiuli,  -which  ngrees  with  the  oharaoter  aiven  it  by  Theophraa- 
tns,  Pliny,  Isidonia,  and  others.  The  latter  remarks,  "  Sapphirns  cteruleue  est  cinn 
purpura,  habens  pulveres  aweos  sparsos,"  particles  of  iron  pyrites,  which  are  fre 
quently  disseminated  through  lapu  lazuli,  looking  like  gold.  Comndnm  is  a  word 
of  Asiatic  origin. 

Ai/TEBEn  FoEMa. — Corandam  under  some  circumstances  absorbswater  and  changes 
to  diaspore;  and  perhaps  also  to  the  mica-like  mineral  margarite.  It  is  also  re- 
placed by  silica,  forming  quartB  pseudomorphs. 

HEMATITE.  Specular  Iron.  Iron  Glance.  Peroiyd  of  Iron.  Red  Iran  Ore. 
Oligiste  Iron.  Micaceous  Iron  Ore.  Red  Hematite.  Ked  Clay  Ironstone.  Red 
Ochre.  Iron  Foam.  Eieenglanz,  Rotheieenstein,  TVI  Blutstein,  ^aus.  Roth- 
eisenerz.    Eiaenoxyd,  Z.     Rother  Glaakopf.     Fer  Oligiste,  H. 

Ehombohedral.    B  :  R=86<='  10',  0 : ll=n%°  30' ;  a:  1-3591. 
Observed  planes :  rhombohedrona,  ^,  i,  ^,  |,  1  {H),  f ,  i,  -5,  -2, 
-f,  -1,  -i,  — ^,  -i,  —^,  —J-;  scaleBoliedrons,  1^,  f^,— ^*)  i',  2^;  J 
-|* ;  pyramids,   ^2,  f2,  ^2,   ^-^2,42;   prisms,  I,  i%  i%',  and  tiia 
basal  plane  O. 


■=101°  40'.    S  :  2=68°  47'.      M  :  12=154"  2'. 

§2=137°  49'.     5  :  5=61°  34'.       It :  i  =143°  55'. 

42=118°  53'.     i  :  i=143°  7'.       S  :  i2  =136°  55'. 

13=103°  32'.    1 :  1=115°  32'.     1^ :  *3  =162°  41'. 

Cleavage :  parallel  to  0  and  S  ;  often  indistinct.     Twins :  face 

of  composition^;  also  0.    Also  columnar— granular,  botryoidal, 


and  etalactitic  stapes ;  also  lamellar — lamina  ioiued  parallel  to  0, 
and  variously  bent — ^thick  or  thin  ;  also  granular — friable  or  com- 
pact. 
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n.=5-5 — 6-5,  G.=4-3 — 5-3;  of  Some  compact  varieties,  aslow 
aa  4'2.  lustre  metallic  and  occasionally  splendent;  sometimea 
earthy.  Color  dark  steel-gray  or  iTOn-blaclr ;  when  earthy,  red, 
Streat  cherry-red  or  redaish-brown.  Opaque,  except  when  in 
very  thin  laminse,  which  are  faintly  translucent,  and  blood-red. 
Eracture  subconchoidal,  uneven.  Sometimes  slightly  attractable 
by  the  magnet. 

Gmnpolitioti, — Fe=Iron  70,  oiygeo  80. 

B.B.  iafnflible  alone;  with  borax  forms  n  green  oryellow  glass.  Dissol Tea  read- 
ily in  heated  mnriatio  a«id,  when  pulverized. 

Thia  species  includes  the  old  species  speeular  ii'on  and  red  iron  ore,  the  latter  un- 
eryataUized,  and  presenting  the  color  of  the  former  when  in  powder.  Specular  iron 
includes  specimens  of  a  perfect  metallic  lustre;  if  the  structure  is  micaeaous,  it  is 
called  micaceofis  iron.  The  varieties  of  a  sub-metallic  or  noQ-matallio  lustre,  were 
iueluded  under  the  name  of  red  keittalilf,Jiirotis  rediron  ;  or  if  soft  and  earthy,  red 
ochre,  and  whan  consiating  of  slishtly  coherent  scales,  lealy  red  iron,  or  red  iro» 
frotK  Under  $his  apeei^  must  ^0  be  included  ditfereot  clay  or  argillaceous  iron 
ores,  maJW  of  which  contain  but  small  portions  of  iron ;  reddle  or  red  chalk,  the 
common  m'liwing  material,  which  has  an  earthy  appearance  and  a  flat  oonehoidal 
fracture ;  jaspery  clsy  iron,  more  firm  in  its  structure  than  the  preceding,  and  hav- 
ing a  large  and  flat  conchuidai  fraetui-e ;  colimmaT  and  lenticular  argillaceous  iron, 
dietinguiehed  by  a  columnar  or  flat  granular  structure.  liabirile  is  a  granular  slaty 
rock  cooaisting  of  specolar  or  magnetic  iron  and  quartz, 

Speonlar  iron  occurs  in  orjBtaiiine  i-oeks ;  also  amoag  the  ejected  lavas  of  Tesu- 
vius,  etc.  Argillaceous  ores  form  beds  in  secondary  roeia.  Itia  uaually  an  associate 
of  emery. 

Fine  specimens  of  this  speoiea  are  brought  from  the  island  of  Elba,  which  has  af- 
forded it  from  a  very  remote  period,  and  is  described  by  Ovid  as  "Insula  inexhaus- 
tis  uhalybdnm  generoaa  metallia."  The  surfaces  of  the  crystals  often  present  an 
irised  tarnish,  and  brilliant  lustre.  The  faces  0  and  J  are  usuaWy  destitute  of  this 
tarnish  and  lustre,  and  may  therefore  assist,  when  present,  in  determining  the  situ- 
ation of  other  planes  when  Uie  crystal  is  quite  complex.  St.  Gothard  afiords  beau- 
tiful specimens,  composed  of  orys&Uized  plates  grouped  in  the  form  of  rosettes,  and 
accompanying  crystals  of  feldspar.  Near  Limoges,  Trance,  it  ooonrs  in  large  crys- 
tals. Fine  crystals  are  the  result  of  volcanic  action  at  Etna  and  Yesuvins,  and 
£artiaularly  in  Fossa  ETankarone,  on  Monte  Soouna,  where  it  incmsts  the  ejected 
tvae.  irendal  in  Norway,  LangiMmshyttan  in  Sweden,  Framont  in  Lorraine, 
Dauphiny,  and  Switzerland,  also  afiord  splendid  specimens.  Bed  hematite  occurs 
in  reaifocm  massea  of  a  fibrous  conoentrio  structure,  near  Ulvarstone  in  Lancashire, 
in  Saioay,  Bohemia,  and  the  Harts.  In  "Westphalia  it  oceui'S  as  psettdomorphs  of 
calcareous  spar.    In  Brazil  it  is  associated  with  quartz. 

Hematite,  bofli  compact,  micaceous,  and  jaspery,  is  abundant  in  St.  Lawrence 
and  Jefferson  Cos,,  N.  Y,,  at  Gouvemeur,  Hermon,  Edwards,  Fowler,  Canton,  Ac 
Handsome  irised  crystallizations  of  specular  iron  are  found  at  Fowler,  in  cavities  in 
granular  micaceous  iron  ore,  associated  often  with  spJendid  groups  of  quartz  crys- 
tals. Other  localities  are  Woodstock  and  Aroostook,  Me.,  and  Liberty,  Md.  Oc- 
curs alao  in  the  Bine  Ridge,  in  the  western  pari  of  Orange  Co.,  Va.  Micaceous  iron 
in  large  masses,  composed  of  irregular  curved  laminie,  occurs  at  Hawlay,  Mass. , 
andPiarmont,  N.  H. ;  also  eight  rmlesaboyeFalmouth.Staii'ordCo.,  Va.,  on  the  Rap- 
pahannock river ;  St  Acmand,  Canada  East  Red  hematite  is  found  at  Ticonderoga, 
upon  laie  George.  The  iron  mountain  aud  Pilot  Knob  of  Missouri  are  sitnated 
about  fourteen  nnleB  from  the  La  Motte  lead  mines,  and  ninety  miles  south  of  St. 
Louis.  Tie  Iran  Mountain  is  300  feet  in  height,  and  consists  wholly  of  icassive 
peroiyd  of  iron  lying  in  loose  blocks,  which  are  lai^est  about  the  summit,  many  10 
to  30  tons  in  weight.  The  Pilot  Knob  is  estimated  hy  J.  D.  Whitney  at  6B0  feet  in 
height ;  it  is  made  up  of  a  quartzose  root  of  the  azoic  period  and  is  capped  with 
Specular  iron  which  has  an  appearance  of  stratification  and  is  micaoeoue  in 
structure.  Lenticular  aii?i3Ia«eouB  ore  is  abundant  in  upper  Silurian  rocts,  in  Oneida, 
Herkimer,  J^idiaon,  and  Wayne  Cos.,  N.  ¥.,  oonstitutmg  one  or  two  beds,  ten  to 
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twenty  inches  thick,  in  a  eompaot  sandstone ;  dnd  the  same  exiBts  io  similar  strata 
in  Pennsylvania,  and  bs  far  eouCh  as  Alabama,  Large  beds  exist  at  WaUace  Mine,  Lake 
Huron  and  MeNab,  and  Marmora,  Canada  Wast. 

This  oreaffordea  eonsiderable  portion  of  theiroo manufactured  in  different  ooun- 
tries.  The  varieties,  espeeially  the  speoalar,  require  a  greater  decree  of  beat  to 
Bmelt  than  other  ores,  but  tbe  iron  obtained  is  of  good  quality.  Pulverized  red  he- 
matite is  employed  in  polishing  metals,  and  also  as  a  coloring  material.  This  spe- 
cies ia  readily  custinguisbed  from  magnetite  by  its  reddish  streak 

Hematite,  a  wovd  m  use  among  the  anoiants,  was  applied  to  tliis  apeoies  on  au- 
oount  of  the  red  color  of  the  powder,  from  dijia,  blood.  The  term  ^ecvlar  alludes 
to  tbe  brilliant  lustre  it  often  presents. 

Altbred  Fobhs. — 3\  deosjdation  through  organic  tnatter  forms  magnetite  or  i>ro- 
toxyds;  and  from  th a  latter  comes  spatMe  iron  by  combination  with  carbonic  acid; 
or  by  further  deoxydaiion  through  sulphuretted  hydrogen,  forms  pyritei.  By  eom- 
bination  with  water,  forma  lAmomte.  Liroonite,  anagnetite,  and  pyrites,  constitute 
oeonrring  pseudomorphs  after  Hematite. 

ILMENITE,  Kupffer.  Titanate  of  Iron.  Crichtonito, 
Menaken,  Menaceanite,  Kibdeiophan,  Basanomela 
tatite.    Waahiogtonite,  Shepard.    Mohsite,  Zevy. 

Ehomboliedral ;  tetartohedral  to  the  hexagonal  type.  Ji  :  S 
=85O40'_86'=  10',  86°  5,  Eoge  and  Descloizeanx,  85°  59',  Mohs. 
Observed  planes :  rhomboliedrona  |,  l{Ii),  si* 

_5,  _|,  _2,  -^;  pyramids,  |2,  ^3,  ^i% 
■which  are  heraihedral ;  also  I,  i%  O.  An- 
gles nearly  as  in  Hematite.  Often  a  cleav- 
age parallel  with  the  terminal  plane, 
— but  properly  due  to  planes  of  composi- 
tion. Crystals  usually  tabular.  Twins : 
face  of  composition  O ;  sometimes  pro- 
ducing when  repeated  a  form  resembling  f.  313.  Often  in  thin 
plates  or  lamiuEe,  angular  masses  or  grains. 

11.^5 — 6.  G-.=4-S — 5.  Litstre  etihmetallic.  Color  iron-black. 
Streak  metallic,  black  to  brownish-red.  Opaque.  !Fracture  conehoi- 
dal.     Influences  slightly  the  magnetic  needle, 

VABiETiHa. — Tbia  species  includes  aeveral  varieties  which  have  been  considered 
distinct  species.  They  are  however  identical  in  oryatallization,  and  the  differences 
ariae.  as  shown  by  Roae,  from  tbe  isomorphous  nature  of  tatanic  osyd  and  peroxyd 
of  iron.    The  following  are  the  moat  important  of  these  Varieties  : 

Axoiofnous  Iron,  Kibdeiophan  of  Kobell. — Physical  characters  as  above.  H.^i 
— 6-6.  G,=4'661,  Moha ;  4''I2S— 4-736,  Breit.  Occurs  in  crystals ;  naually  massive, 
or  in  thin-plates  or  laminie ;  S  :  S^S5°  69'. 

Emenite. — Occurs  crystallized  and  massive  at  Lake  Ihnen,  near  Miask,  whence 
tba  name  ifoienjie.    In  general  the  physical  characters  the  sume  as  above,    H.^6. 
.   6.=4-8B6,  Breit. ;  R :  M=SS°  4S'. 

Men^ecanitf.—OeeuTB  maBsive  with  traces  of  cleavage  and  in  grains.  Fracture 
uneven  to  flat  conohoidal  K=6-5.  G.=4-7 — 1-8.  Streak  black.  Color  light 
iron-black  to  steel-gray.    Magnetic.    First  observed  at  Menna«can,  Cornwall. 

CVsfltemfe.— Inftonterhoi5)ohedrons  i  i;:£.=86°  6i';  -6  :-5=61''  21'.  H. 
=6.     6.^-79.    Cleavage  imperfect.    From  Oiaans. 

Hystatite.  Hyitatmhea  Eismen,  Breit. — Titaniferous  iron  from  ArandaL  R  :  R 
=86°  10'.     Olaavaffe,  and  color  aa  in  Ilmentte,    H.^e.     G.=5. 

The  WasMnglontle  of  Sbepard,  (Am.  J.  8oi  sliii,  864),  ia  near  Hyatatite.  It  oc- 
curs in  large  tabular  crystals,  sometimes  two  inches  in  diameter.  They  are  hexBgO' 
nal  tablea  with  the  facea  of  tJie  rhombobedron ;  S  ;  £=S6°,  (obtained  by  vamiah- 
ing  the  faces).  Rhombohadral  cleavage  often  distinct ;  O  the  brightest  fiice,  S  the 
least  so.    H,=5-16.  G.=4-963,  from  Westerly ;  6'016,  from  Litchfield. J_Ajial.  18,  14. 
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EUearote,  SataKomelan  of  KobeU,  is  placed  by  Breithaupt  ^ODg  with  hystatite. 

T^amferoTie  iron  sand  or  trapptMhes  eiaenerf  of  Breithaupt,  is  described  as  occur- 
riBK  in  octahedrons  and  cubes  in  roundish  grains.    It  ia  issrine,  (p.  102). 

iTia  tUanifermts  iron  of  Aschaffenburg.— Occurs  maesiye  and  in  plates,  -with  im- 
perfect cleavage  in  one  direction.     H.=6.     G.=t-78.     Color  iron-hlaok. 

Oompoeiiion  — ¥i  and  Pe  in  various  and  probably  indefinite  poportiouB.  H.  Mom. 
ROBcMde  that  the  Ti  (titanic  acid)  and  te  Cprotoxyd  of  iron)  found  in  anal- 
vacs  arise  from  an  oxydation  of  the  titanic  osjd  (¥i)  of  the  mineral,  at  the  espenee 
of  the  Pe,  which  takes  place  during  the  iuTestigation.  BerEehus  Biistamed  the  ^ew 
of  Koae  both  on  atomic  gromids,  and  on  that  of  the  magnetism  of  the  mineral.  Kose 
shows  that  the  speeifio  gravity  increases  with  the  proportion  of  iron. 

Analyses:  1,  Kobell,  (Sohw.  J.  Mv,  59,  246);  2,  Marignao,  (Ann.  Ch,  Phys.  [3], 
xiv  60) ;  3,  4,  Moaander,  (K.  T.  Ac.  H.  1829,  330,  and  Fogg,  xis,  311) ;  6,  Delesse, 
(ThdsB  sur  I'empl.  de  I'anal.  etc.  A  46);  6,  H.  Rose,  (Fogg,  iii,  188) ;  1,  Eobell  (loo. 
cits-  8-12    Mosander,  (loc.  cit.^;  18,  Kendall,  (This  wort,  2d  edit.  p.  537);  14, 
Marignac,  (loc.  eit) ;  19.  Pkntamour.  (J.  f  pr.  Chem,  xsiv,  802) ;  16-18,  Kobell, 
(locoit.);   19,  Kammelsbe^,  (3d  Snpp.  132);  20,  T.  S.  Hunt,  (Logans  G.  Rep. 
1849,  I860,  106,  and  Amer.  Jour,  SoL  [2],  si,  281) : 
Hi         Pe        fe 
1    MbdelGaatan,         69-00      4-26     36-00,  fln  l'eB=100,  Kobell. 
-'  CWcA^8t.CriBtophe,62-21       1-20    46-63=100,  Marignac    ^^^^_^^ 
S^ii.,Ilmen,jSts.,46-92    1074    S^86,  Sn  2^3,  Mg  1-4=99^39  Mos 

..  46-67     11-71     36-37,  Mn  2-39, 1^0-60,  Ca  0-26,  er  0-38,  Si 

2-8O=10O-l'7,  Mosander. 
46-4      40^       14-l,CaO-6,SnO-6,i'bO-2=101-4,D. 
Esersund,43-73    42-70     13-67=100,  Rose. 
Umncc  ■'         43-34     38-86     27-91=99-81,  Kobell.  ^  _ 

.  '•         42-67     3S-21     39-27,CaO-60,itg  1-23,  Sr  0-88,  Si  1-66= 

98-76,  M. 

..  '1        41-08    25-93    29-04,  Ca  0-49,  fig  1-94,  fi  and  So  0-68,  Si 

0-0'i=99-13,  M. 

30-04     29-16     27-23,  Ca  0-96,  Stg  2-30,  Sin  0-21,  Sr  0-12.  Si 

0  ■31=99- 13,  M. 

ff;,sto(a^,Arendal,     24-19     53-01     IB'Sl.  0"  O'SS- %  O'eS- Si  1-1''=99|.9.  M- 

"    ..  ■'  38-69     58-61      13-90,  Ca  0-86,  Mg  I'lO,  Sr  0-44,    Si    1-88, 

=100-a8,  M. 
'■         Conn.  26-28     51-84     22-86=:99-98,  Kendall. 

'1  22-21     69-07     18-72=100,  Marignac 

TUan.  I.  Uddewalla,  18-56    71-26     11-32  F,  Si  and  loss  1-87=100,  Plant. 

"     As'chaffenberg,  J4-18     75-00     10-04,  Mn  0-80, =100,  KohelL 
Bat-mom.  Schweiz,    12-67     82-49      4-84=100,  Kobell- 
'nta»ie  I      "  10-0      88-5        1-5  with  Mn=I0O,  Koball. 

jiW«M  j.^_^^^^^    ^^^^    }le  91-42=100,  Eammeisherg.         [Hunt.    G.=4-68. 
3o!  St.  Paul,  Canada,    ¥i  48-60  S'e  48-44,  including  some  peroxyd,  Mg  3-80—98-64, 
Alarge  crystal  from  Miask  gave  E.  E.  Schmid  (Fogg.  Inrfv,  498),  f  i  2|-05  ?>«  70-7. 
an  0-7=99-9.     Specific  gravity  of  Miask  mincpal,  4-679-^-180,  and  after  long 
heatinff  4-960—4-963,  Kengott,  (Min.  Unters.  ii,  124).  _  ,  .    oa     ~ 

The  proportion  of  peroxyd  of  titaninm  to  peroxyd  of  iron  in  analyses  1  to  20,  ac- 
cording to  the  viei/  of  Rose,  is  as  foEows:— 
5i  Pa 
AnaL  1         6  ;  4  (G.  4'66)=58-6  peroiyd  of  Ti,  to  46-4  peroxyd  of  Te. 
2,'        1:1  (G:4-737)=48-l        "  "        619        "  " 

3-5,    4:5  (G-.  4-77]=4a-6        "  "        SI'S 

6-9,    2 :  3  (G.  4-74)=S8-2        "  "        61-8 

11,        1  i  8  (G.  4-93)=33-6        "  "        184 

14,        1 : 4  {G.  4-98)=18-8        "  "        81-2        " 

isi      1:8  (o.  4-78)=i8-4      ;^'  ;;      ae-e      || 

20^        l:'l0(Q.B-127)=  8-6        "  "        91'6 
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B.  B.  alone  uinAQnged.  "With  gait  of  phospliorus  in  tlio  Tsduotion.  flame,  a  dull 
red  glass.     Dissolves  very  slowly  in  mufiutie  acid. 

Fine  orjstola  of  ilmenit«,  aometiroea  an  iooh  in  diameter,  occur  in  Wnnviet, 
Amity,  and  Monroe,  Orange  County,  tT.  Y.,  imbedded  in  aecpentine  and  white 
limestone,  and  aaaocinted  with  epinel,  chondrodite,  rutile,  &a. ;  also  four  mlleB  west 
of  EdaoTille,  and  near  Greenwood  furnace  with  spinel  and  ehondtodite;  also  at 
South  RoyaietoQ.Mass.  Vast  deposits  or  beda  of  titanic  iron  ooour  at  St.  Paul's 
Bay  and  Canada,  with  rutile  in  syenite ;  one  bed  200  feet  long  and  90  broad ;  also 
atVandreuil  Beauce,  mixed  with  magnetite  ^  a  Tein  in  serpentine;  G.=4'6tl- 
4*66.  Also  with  labradorite  at  Chateau  Richer.  Grains  are  found  in  the  gold  sand 
of  California. 

FIATTNERITE,  ffaid.     Supcroxyd  of  Lead.    Suhwerbleierz,  Breit. 

In  heiagonal  priams  with  replaQcd  baaa!  edges,  planes  0,  I,  1,  but  pseudo- 
raorphous  after  pyromorphite,  (Gr^);  cleavage  indistinct.  G.^9'S9 — 9'45.  Ltistre 
metallic  adamantine.     Color  iron-blaci,    Streak  brown.     Opa([ne. 


Hexagonal?  Crystals  small  tabular  or  like  scales.  Lustre  me- 
tallic.  Color  dark  steel-gray.  Streak  black.  Thin  folia  translu- 
cent and  brown. 

Composition. — Ba  0'=Osygan  20'15,  copper  79'86. 

Found  on  Java  at  Vesuriua,  in  minute  scales  from  ^'jj  to  i  of  an  inch  In  diameter, 
often   hexagonal,  and   sometimes  triangular.     Usually  asaociatcd  with  common 


m,  DBfETRIO  OXTDS. 

BRAUNITE.     Hartbrnun  stein,  Haua. 

Dimetrie;  0  : 1»=135°  26';  ffl=0-98535.  Obsei-ved  planes  0, 
1,  S,  22 : 

.   0  :    1=125°  40'.  3:2  {pyr.)=  96°  33'. 

0  :    2=109°  45'.  22  :  32  (pyr.  axial)=1280  17'. 

1  ;  1  (pyr.)=109°  53',  22  ;  22  (pyr.  diag.)=144o  4/. 
1  :  1=109°  46'  and  108°  53',  according  to  Bescloizeaux.  Occurs 
ateo  massive. 

H.=6— 6-5.  G.= 4-75— 4-818.  Lustre  submetallic.  Streak 
and  color  dark  brownish-black.     Fracture  uneven.     Brittle. 
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Oomposilion. — Sn(=:]ftn!!SnferMa3igaiieBe    69*6S,  osygen   SO'SS.     Analyses:    1, 

Tui-ner,  (EMinb.  Ti'ana.  xi);  2,Troneager,  (Fogg.  Ixv,  216);  3,  C.  Beolii,  (Am,  J.  8ci., 

■■a],  siT,  63);  4,  A.  J.  Scott,  (JameBon'H  J.,  1852,  Uii,  2M) ;  6,  Damoor,  {Ann,  d.  Minoe, 

4],  i,  400): 

-.  EglersbTii^,    fin  8 6 '94      O  fl-S5    fea2-20  fl  0-95  gi  i^ace=!0O,  Tut.  ;  G.  4-818. 

3.  Tdlamark,      Sn  86*40  —  X'98        6-33,S'e  1-67,  gangne  3'S2. 

=99^9,  Tr. 

3.  Elba,  SToSe-SX  3-08  1'03       2'08        O'tS,  Pa  4-76=100,BeoIii. 

4.  Vizianograra,Kn  18-79  1-86   Mg  2-S4       0-54        8'SO,  Pe   I2-9]=99-74,   S. 

G.=4-60. 
6.  Marcdine,       "     67-37  ]&n  19-17    Oa  1-22        7-71,  Se  l-46,SFn«;/ue,  2-72. 

B.B.  alone  infusible.  With  concentrated  muriatic  add  eTolTcs  chlorine,  and 
Marceline  gelatinises. 

Occnrs  both  orystallized  and  masBive,  in  Ycins  trayersing  porphyry,  at  Oehran- 
stock,  near  Emenau,  at  Eglereberg  in  Thuringia;  aleo  near  Ihlafeld  in  the  Bartz, 
at  St.  Maree!  in  Piedmont;  at  Elba;  at  ViKianagram  in  Indis,  Pomid  ii]so  at 
Brandon  and  Chittenden,  Vt.  The  spaoiaa  ■was  named  in  honor  of  Mr.  Brann  of 
Gotha. 

Maroeline  is  aa  impure  Btaunite,  as  shown  by  Damour  and  Desoloizeanx.  Dcseloi- 
zeaux's  maaeurements  wers  from  St.  Marcel  erystale.     G.=4-75,  Dsmour. 

Braunite  ia  auppoaod  by  Volgec  (on  the  ground  of  an  approximation  in  form  to 
rntile)  to  be  au  altered  nuneral,  changed  by  deoxydation  Irom  ]Sn  ;  but  the  angles 
differ  rather  widely. 


Diinetric;  0:li=lZ(P  25';  »=1-1743.  Observed  planes  1, 
J,  li ;  forms  octabedral. 

^:  1=121°  3'.  i   :*   (pYr.)=139^  57'. 

1  :  1  (pyr.)=105°  35'.  li  :  li    "     ^114°  53'. 

0  :  J=151°  2'.  1    :  li  142°  43'. 

Cleavage:  basal,  nearly  perfect  Twins,  parallel  to  li;  nearly 
like  f.  200 ;  the  same  kind  of  composition  sometimes  bet-ween  four 
individuals.    Also  granular,  particles  stronglv  coberent. 

H.=5 — 5-5.  G.=4-722.  Lustre  submetallic.  Color  brownish- 
black.    Streak  chestnut-brown.     Opaque.     Practure  uneven. 


Oomposiiion. — SrnSn=Mangttnase 79-1,  osygen  27-9=JSn  69,  JVTn  SI.     Analyses; 
I,  Turner,  (Trans.  Koy.  Soc  Edinb.  si);  3,  Eauimelsberg,  (Fogg,  sir,  22i): 
fin  Stn  0  6a  gi  a 

1.  Ihlefeia,  98-902  0-215        O'llI       0-337       0-486=100,  Tarnar. 

2.  Ilmenaii,    92-487        7-004        0-150        =B9-641,  Ramm. 

HJB.  acts  like  manganite.    DisaolTes  in  heated  muriatic  acid,  affording  chlorine. 
Occurs  with  porphypy,  along  with  other  manganese  ores,  in  fmo  crystals,  near 

Ilmenau  in  Tburingia,  aj\d  Ihlefald  in  the  Hartz.     Reported  also  from  Framont  in 
Alsace.     Observed  at  Lebanon,  Fenn. 

lASSITERITE,  Bmid.    Tin   Ore.     0 
Stone.     Wood  Tin.    Stream  Tin. 

Dimetric;  0  :  1^^146°  5' ;  a=()-G7U. 

O  :  1  -136°  26'.     0  :  3f =112°  25'.  1 :  1  =133°  34'. 

0  :  i  =112°  49'.     1  : 1  (pyr.)=121°  40'.  li :  l*(pyr.)=il33°  31'. 

0  :  13=144°  40'.     1  : 1  (bae.)  =  87°  7'.  I :  «|=168°  42'. 
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Cleavage:  Zand  M  hardly  d^tinct.  Twins:  f.  205  plane  of  com- 
position li ;  also  f.  316.  Often  in  reniform  shapes,  structure  fibrous 
divergent ;  also  massive,  gi-aiiular  or  impalpable. 
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IL=0— 7.  _G.=6-3— 7-1;  6-96,  erystalJized  variety ;  6-5M,thin 
columnar  variety.  Lustre  adamantine,  and  crystals  usiially  splen- 
dent. Color  brown  or  black ;  sometimes  red,  gray,  white,  or  yel- 
low. Streak  white,  grayish,  brownish.  Ifearly  transparent — 
opaque.    Fracture  subconchoidal,  uneven,    Brittie. 

Composition.— §a~Tm1S-SB,  osygan  21'6a.  BerzeliuB,  (Afband-iv,  164),  found  in 
a  Finbo  spoeimen ; 

§a  93-6  Ta  2'i,  S>e  1-4,  Sn  0-8=98-2. 

In  another  specimen  from,  the  vicinity  of  Fahlun,  Berzelius  foand  7  per  cent,  of 

columbio  acid.    Tanquelin  obtained  9  per  cent,  of  peroxyd  of  iron  from  vmod  tin. 

B.B.  on  charcoal,  reducible,  but  with  difficulty;  rodnotion  takes  place  more 

if  minBd  with,  borax  and  carbonate  of  soda.    Alone  in  the  forceps  inftisible. 

"da.    Fnaed  with  caustic  potash  it  yields  a  mass  which  is  raoEtiy 

■;  hydrfodic  acid  throws  down  from  the  solution  a  yellow 


rapidly  if 
InBolubla 
soluble  in 


Tin  < 


8  met  with  ii 


la  traTcrsiag  granite,  gneiss,  n 


r  clay  slate,  and 


j'ornwall  affords  remarkable  simple  crystals,  ^sooiated  with  flnor,  apatite,  topaz, 
blende,  wolfram,  &o.  The  singular  compound  crystals  come  mostly  from  Bohemia 
ftndpaitony.    The  twin  forms  from  Zinnwald  and  Sohlacfcenwald  often  weigh  several 

Konds.    At  Limoges  splendid   crystals  occur.    Also  found  in   Galioia,   Green- 
id,  Sweden,  and  the  peoinsUla  of  Malacca  and  tha  island  of  Bauca  in  the  East 
Indies. 

ThejSJroMs  or  wood  iin  oocars  in  botryoidal  and  reniform  shapes  of  a  radiated 
structure,  aud  ccmpused  of  ooncentric  coats,  aud  is  found  in  Cornwall  and  Brazil. 
Toais  eye  tin  is  the  same,  on  a  small  soalc  atream  tin  is  the  alluyial  debris  of  tin 
veins  which  is  separated  from  the  gi'avel  by  washing.  It  ooeurs  in  the  low  grounds 
of  Cornwall. 

The  United  States  hare  afforded  a  few  small  crystals  of  tin  at  Chaflterfield  and 
Goehan,  Mass.,  associated  with  albite  and  tourmaline ;  also  at  Lyme,  N.  H.,  and 
somewhat  more  abundantly  on.  the  estate  of  Mr.  Eaatman,  in  the  town  of  Jaekson, 
N.  IL,  where  it  was  diseoyered  by  Dr.  C.  T.  .Taokson ;  also  observed  sparingly 
some  of  tha  gold  mines  of  Virginia,  by  Prof  Rogc"-    :-"i— ■I'l"''  '"  "   foi,.n_ni.^ 


,  imbedded  ii 
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Dimetrie.     0  :  l^^liT^  12^,  »=0-6443. 
0  :  1=137'>  40'.        1  :  1  (pyr.)=123°  8'.     /:  *2=161°  34'. 
(?  :  83=113<' 18'.      1  : 1  (bas.)=84=  40'.    J:  *3=153=  26'. 
t?  :  13=145°  49'.       J:  «f=168°  42'.  ii  :  «2=153°  26'. 

:  1=123°  1^',  Kokacliarov,  Pogg.  xci,  154, 1854,  Cleavage  /and 
I,  distinct.     Vertical  planes  usually  striated.     Crystals  often  acic- 


ular.     Often  in  singly  and  doubly  goniculated  crystals,  (£  S 
composition  parallel  to  1*;   also  rarely  parallel  to  3 ' 
compact. 

H:=6— 6-5.  G.=4-18.^-25  ;  4-249,  Ohlapian,  Nigrine ;  4-344, 
Snarum.  Lustre  metallic-adamantine.  Color  reddish-brown,  pass- 
ing into  red ;  sometimes  yellowish,  also  black.  Streak  pale  brown. 
Subtransparent— opaque.  Fraeturesubconcboidal,nneven.  Brittle. 

Composition. — Titanic  Acid,  Ti^Titaoium  eO'98,  oxygen  39*03,  The  black  variety 

nigrine,  oontains  1-5  to  a'6  per  cent,  of  oxyd  of  iron.    Analyaes :  1,  Damour,  (Ann. 

Ch.  Phys.  [8],  X,  417);  a,EerHten,(J.  f.  pr.  Cbsm.  jntivii,  170);  8,  4,  Domoly,  (Lieb. 

u.  K.  Jahraab.  1840,  728) ;  S,  H.  MfiUer,  (J.  f.  pr.  Ch.  Mi,  184) : 

Ti        Pe 

1.  St.  Trieil,  rdh.  miitrp.  G.=l-209,  97-80     1-S6=9B16,  Damotir. 

2.  Fi-eibarg,  nsgrina.  G.r=4-243,  96-15    1-40  with  mngnetitei=B9-IE,  Eersten. 
S.                           Ti  96-41      S'e  1-BB    StnO-18,  Si  1-BS=100,  Demoly. 

4.  96-4S  1-62      "   0-14.  "  1-70=100, 

B.  Tersehenranth,      86-2      Je  14-2  =100-4,  B.  Miiller.  G.=4-Be. 

The  mr^netite  in  No.  2  was  easily  separated  by  a  magnet  after  pal  verizing. 

RB.  unaltered.  With  boras  forms  a  hyacinth-red  bead  in  the  outer  flame,  less 
pura  than  the  color  with  anataae. 

Butile  oooans  in  granite,  gneiss,  mica  slate,  and  Byenitio  roots,  and  sotnetimes  in 
graDalar  limestone.  It  is  generally  found  in  imbedded  orystale,  often  in  masses  of 
quartz  or  feldspar,  and  frequently  occurs  in  aeicular  ci-ystals  penetrating  quartz.  It 
has  also  been  met  with  in  specular  iron. 

Braail  affords  aoicnlar  cr;^Btala  in  limpid  quartz ;  also  occurs  in  Arendal  in  Nor- 
■way  ;  Saualpe,  Carinthia ;  in  the  UraSs ;  in  the  Tyrol ;  at  St  Gothard ;  at  Trieis, 
in  France ;  Kmmmhenncrsdorf,  near  Freiherg ;  in  Castile,  in  genicnlated  crystals, 
often  large.  At  Ohlapian  in  TranBylvania,  ^igrine  in  pebbles;  in  large  crystals  in 
Perthshire;  at  Cairngorm,  Scotland ;  at  Craig  CaiUeaci  nearKillin,  and  in  Ben- 
gloe,  in  isle  of  Bm-ray,  Shetland.  A  variety  from  Karingsbriota  in  Sweden  contains 
a  small  percentage  of  chrome,  and  is  the  titane  ox^de  chromifire  of  HaBy.  Eonffh 
octahedrons,  reticulated  within,  from  Brazil,  are  supposed  to  be  psendomorphH 
after  anataee. 
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Fma  ratiles  oaear  in  Maaaaahusettai  in  gneiee  at  Barre,  cryBtala  oeoaaionally  an 
inch  and  a  half  in  diameter  ;  at  Windsor,  in.  feldspar  Toina  intersecting  ehlocite 
date ;  at  Shelbnrne,  in  fine  ciyatala  in  mica  slate ;  at  Leyden,  witli  aoapolita  ;  at 
Conway,  with  gray  epidote.  In  Vermont,  at  Waterliury,  Bristol,  Dummer.aton,  and 
Pntney ;  also  in  capillary  forms  in  trauflparent  quartz,  esoeedingly  beaHtiful,  but 
sxhaviated.  In  New  Hampahire,  spwingly  at  Lyme,  with  toniinaline ;  near  Han- 
over, rarely  in  magnifloent  speoimenB  of  aoionlar  crystals  in  qnartz,  only  iu  loose 
masses.  In  Maine,  at  Warren,  along  with  tremolite  and  copper  pyritea.  In  Con- 
necticut, at  Lane's  Mine,  Monroe,  and  in  the  ai^oining  town  of  Huntington.  In 
New  Yort,  in  Orange  Co.,  a  n:iile  north  of  Edenville,  with  pargasita  in  iinestone 
bouldecs;  two  miles  a  aat  of  Warwick,  in  granite  with  zircon  ;  a  mile  east  of  Amity, 
in  qtiarta  with  brown  tourmaline,  and  two  miles  west,  with  spinel  aud  corundmn, 
and  also  two  miles  south weat,  in  dark-blue  eight-sided  prisms  with,  red  spinel  and 
chondrodite ;  near  Warwick,  in  slender  priams  penetrating  quartz ;  in  New  York 
Co.,  in  vains  of  quartz,  feldspar,  and  mica  traversing  granSar  limestone,  at  Kings- 
bridge;  and  in  the  limaatone  of  Eases  Co.  In  Pennsylvania,  in  fine  long  ciTratalB, 
at  Sadsbury,  Chester  Oo.,  and  the  adjoining  diatrict  in  Lancaster  Co. ;  at  Parks- 
burg,  Concord,  West  Bradford,  and  Newlin,  Chester  Oo. ;  at  the  Poor  Houas  quarry, 
Chester  Co.,  in  delicate  crystala,  sometimes  iridescent,  on  dolomite.  In  New  Jersey, 
at  Newton,  with  apineL  In  North  Carolina,  at  Crowder's  Mountain.  In  Georgia, 
in  Habersham  Co.  In  the  district  of  Columbia,  sparingly,  at  Georgetown.  In 
Canada,  small  crystals  with,  specular  iron  at  Sutton,  C.  E. ;  in  the  ilmenite  of  Bay 
,   St.  Paul,  C.  E.,  orange  tranalaoent  grains,  pure  Ti,  an^  probably  mtile  or  brookite. 

The  oxyd  of  titanimn  is  employed  for  a  yellow  color,  in  painting  porcelain,  and 
also  for  giving  the  requisite  tint  to  artificial  teeth. 

Rutile  is  so  named  from  the  Latin  ratilus,  whieh  signifies  a  shining  red.  SauBSure 
named  a  reticulated  variety  tagenite,  from  oayiiupj,  a  net. 

ANATASE.    Ootahadrite,  J.     Oisanite,     Titane  Anatase,  //. 

Dimetric;  commonly  octahedral,  or  tabular:  (?  :  1*=119°26' ; 
ffl= 1-7723. 

^=153°22'.    O:2i=105''i5'.  2*  :  2*(bas.)=148°30'. 

1=160° 47'.     l:l(pyr.)=:97°55'-     1*  :  li  (bas  )=121o  8'. 
1=111"  45'.     1  :  1  {baa.)=136°  SO'.    0  :  /  =00°. 


;e :  1  and  0,  perfect. 
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H.=5-5— 6.     G.=3-83~3-95  ;    sometimes    4-11-4-16     after 
heating.     Lustre  metallic-adamantine.     Color  various  shades  of 
brown,  passing  into  indigo-blue ;  greenish-yellow  by  transmitted, 
light.     Streak  oncolored.    Fracture  subconchoidal.     Brittle. 
16 
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CotnpoHfion. — AnataBe,  like  rutila  and  brootite,  h  pure  titanio  aoid.  When 
heateo  it  gives  out  n  reddish-yellow  phoaphorasoent  light,  which  appears  suddenly 
like  a  flame  and  is  soon  OTor.  Roee  found  in  crystlufc  from  Brazil  1-35  percent, 
peroxyd  of  iron,  and  Damoui'  obtained  in  an  analysis,  (Ann.  Ch.  Phys,  [3],  10,  411), 


l,Bn0'20: 

Anataee  oeeura  most  abundantly  at  Bourg  d'Oif 
axinite,  and  ilmonite.  Found  in  mica  alata  in  fli 
in  the  Fiohtelgebirge,  Norway,  and  the  Urals ; 
Brookite  at  Treraadoo,  in  North  Wales;  la  Brazil 
tals  so  splendent  as  to  bo  sometimes  mistaken  for 

Aeeomin^  to  Beck,  anatase  accompanies  natiT 
fumaeefl  of  Orange  County,  N.  Y. 


na  in  Danphiny,  with  feldspar. 
Orisons,  in  Bavaria,  near  Hof 
I  chlorite  in  Deyonshire  ;  with 
I  quartz,  aad  in  detached  erys- 


rV".  TEIMETRIC  OXYDS. 


Trimetric.  Z:  7=140°~150'',  the  prisms  with  the  acute  and 
obtuse  edges  truncate,  Keneott.  Observed  planes,  I,  n,  il.  Usu- 
ally in  fine  capiLiaiT  crystallizations  grouped  or  reticulated.  Cleav- 
age; rhombohedral,  perfect. 

G,=5'8.     Color  cochineal  and  crimson-red. 

Otrmposition. — Identioal  with  Red  Copper.     Eersten  detected  Selenium. 

Occurs  at  Rheinbreitenbach,  Moldawa,  and  at  H.  Tagil ak,  Kengott'e  apeoimens 
were  from  eaoh  of  these  looalitiea.  A  capillary  red  copper  occurs  also  at  the  Per- 
kiomen  copper  mine,  according  to  C.  M.  Wheatley. 

Mr.  Brooke  has  shown  that  the  fibrous  red  copper  of  Cornwall  and  Siberia  is 
monometrio,  the  fibres  being  ealongated  cubes.     Kengott  has  recently  confirmed 


OHBYSOBEETL.     Cymophan 


H.  Krieobcril,  IP!     Alexandrite. 

Trimetric.    /;  7=119<'  «' ;  0  :  n=im'  69' ;  o  :  S  :  <c=0-81  : 
1  ;  1-72. 

0  :  f»=  129°  27'.  0  :  «=154°  «'.  1   :  1   (braoh.)=93°  44'. 

0  : 1  =136°  62'.  0  :  25=1360  46'.  1»  :  1*  (top)=101°  68'. 

0  :  a  =118»  06'.  0  :  35=125°  20'.  1»  :  «  (top)=139°  38'. 

0  : 2?=128°  62'.  1  :  1  (miic.)=139°  53'.  3«  :  3i  (top)=70°  41'. 


0 

i 

11 

1 

It 

¥ 

3 

2? 

2i 

3! 

T 

ii 

/ 

,  Google 


TKBrETEic  oxnis.  lad 

Cleavage  parallel  to  ii;  0  le^  dietinct.  Twins :  face  of  com- 
position, 7;  t  209,  323. 

H.=8-5.  G.=3-5— 3-8;  3-597, Haddam ;  3-733, Brazil ;_ 3-689, 
TTral,  Bose.  Lnstre  vitreous.  Color  asparagus-green,  gra^-green, 
emerald-green,  greenish-wbite,  and  yellowish-green :  sometimes 
raspberry  or  columbine-red  by  transmitted  light.  Streak  uncolor- 
ed.  Transpai-ent^translucent.  Sometimes  a  bluish  opalescence 
internally.     Fracture  conchoidal,. uneven. 

OmnposiiioT!.— (Se-f-Sl=)=Almmna  802,  gluoina  19-8=100.  Analyses :  i,  %  3, 
Avdejev,  (Pogg.  Ivi,  118);  i,  6,  Damour,  (Ann.  Ch.  Phys.  [3],  vii,  17S): 

SI         Se        te 

1.  Bradl,  TS'lO     11-9i    4-«=100-16,  AvdejeT ;  G.=3-733t. 

2.  '■  78'11     18'08    3'4']=100-a4, 

8.  "Ural,  78'92    18'Oa     S-12,  Sr  0-36,  Ou  andPb  0-a9=:0O-71,  ATdqeT. 

4,  Haddam,  Ct., 16-03    IS"*!     ,  Se  4-51,  qaartz  0-49=«9-43,  Damour. 

6-         '■  1643     H-93     ,   "   4'06,      "      0'96==.98-38, 

B.B.  aloDfliinaltered;  -with  aoda,  the  snrfaee is merdj rendered  dull.  Withborajf, 
or  Bait  of  phosphorus,  fusee  with  great  difficulty.     No  ftetion  with  acids. 

Ohr^sODeryf  occurs  in.  Brazil  and  also  Ceylon,  in  rolled  pebbles,  in  the  alluvial 
deposits  of  riTera;  at  Marchendorf,  in  Moraria;  ulso  in  the  Ural  85  werats  from 
El^thatinenberg  in  mina  slate,  with  beryl  aad  phenaeite ;  tills  variety,  which  ia  of 
an  emerald-graen  color,  and  oolmabiiie-red  by  tranamitted  light,  has  been  called 
Alexandrite.  It  is  snpposedto  be  colored  by  chrome  like  the  emerald.  At  Haddam, 
Ct,  It  ooours  in  granite  traversing  gneiss,  with  tourmaline,  garnet,  beryl,  antomo- 
lite,  and  columbite.  Fonad  also  in  the  same  rook  at  Greenfield,  near  Saratoga,  N. 
T.,  with  tourmaline,  garnet,  and  apatite;  in  the  granite  of  Orange  Suminit,  Vt,,  at 
thedeopcnt  of  the  northern  railroad. 

When  transparent,  and  of  soffioient  flize,  ohryeobaryl  is  oat  with  facets,  and  forms 
a  beantifiil  yellowish-green  gem.     If  opalescent,  it  is  usually  out  m  eabochon. 

The  name  Okrysoberyl,  from  xP""'!  golden,  liiifvWtis,  beryl,  was  employed  by  the 
anoienta  for  a  different  mineral,  which  possibly  WBS  clirysoprnfle.  The  name 
Cymophane,  from  iv/iu,  vtave,  ^nivu,  to  appear,  alludes  to  a  peculiar  opalescence  it 

BROOEITE,  Lmy.    Jurinite,  Sorst.     Arkansite,  S/tepard     Eumanite,  Shepard. 

Trimetric.  I :  I=m°  50'  (-100"  50')  :  0  :  11=131''  42';  a:i: 
e-1-1260:  1  : 1-1883. 

0  :  it  =150'^  42'.        a  :  n=16r  11'. 

0  :  ^=U1°  14'.         a  :  if =159°  80'. 

0  : 1  =124°  17'-         n :  ii  (mac.)=134o  22'. 

0  :  i  =143=  45'.         i  :  i      "     =135°  14'. 

0 :  24=111°  34'.         1:1      "      =1150  43'. 

0  :  la=132°  19'.        la:  la  (mac.) =101'^  3'. 

0  :  56=101°  38^         la:  la  (brach.=135°  37'. 

'     "       ■  2?,:2^(top)=550  48'. 

m  :  f*t=141°  33'. 


0  :  2^=117°  54' 
J:m=139''55' 


Cleavage :  /,  indistinct ;  0,  etill  more  so. 

H.=5-5— 6.  G.=4-12— 4-17,  Brookite;  4-03—4-085,  Arkan- 
site,  "WTiituey  and  Damour,  3-80—3-95,  Eammelabei-g ;  3-81,  Ural, 
Hermann.     Hair-brown,  yellowish  or  redd^,  with  metallic  ada- 
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mantine  lustre  and  ti-ansliicent,  (brookite) ;  also  iron-black,  opaque, 
and  submetallic,  (arkansite).  Streali  uncolored — grayish,  yellow- 
ish.    Brittle. 
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OompoaJMon^-'Pare  titftnie  acid,  (Ti),  like  anataaa.    Analyses:  I,  Hermana,  (J. 
f.  pr.  Oliem.  xlvi,  404)  ;  2,  Damoar,  (Ann.  d.  M.  [4],  XT,  447) : 


K  94  09, 


Sli. 


0-78 


ign. 


Eammelsberg  obtained  94 '23  per  cent  of  titanic  aeid  from  the  arliaiiBita,  and  a 
oorrespondine  low  epeoifie  gravity,  irliila  Whitney  and  Damour  found  little  im- 
parity and  a  higher  epeeifio  cravity. 

Brookite  oeonrs  at  Boorg  d'Oisana  in  Danphiny ;  at  St  Gothard,  with  albite  and 
quai'ta;  ia  the  Urals,  dietriot  of  Slatouat,  and  near  Miast ;  rarely  at  Tal  del  BoTe, 
Etaia,  with  rutile ;  on  8nowdon  andnearTi-emaddoe,  Walea  ;  in  tiiok  blaob  oryatals 
(arfeuisite,  £  823)  at  Magnet  CoTe,  Ozark  Mta.,  Arkansas,  along  with  alieolita  and 
sohorlamite ;  in  small  crystals  from  the  gold  washings  of  North  Carolina;  rare  at 
Ohegterfieia  albite  vein,  (Eamanite).  Also  lead  mine  at  Ellenville,  Ulster  Co.,  N.  Y., 
on  quartz,  (f,  320),  with  copper  pyrites  and  galena. 

7,-/tnArkanBite=100°— 100°80',la  :  12=101°  30',  and  136°  16'  to  135°  EC. 

In  Eumanite,  (f.  SB"?,  328),  some  of  the  obaervfld  angles  are  I:  /=100°  to  101°, 
|l :  ii=m°  49',  iJ  :  if =140°— 140°  15',  fl  :  3-J=128°  20'— 123°  30',  fi  :  i^= 
108°.     Am.  J.  SoL  [2],  xii,  211,  897,  sJii,  117,    The  chemical  identity  of  euinanita 


of  Mnnga- 
n.     weionormine^"'" 

Trimetric.  I:  J=93°  40',  O :  li=142'=  11'; 
a:h:  0=0-776  : 1  : 1-066.  Obeerred  planes 
as  in  the  figure.  O  :  ^=160°,  / :  ^=136° 
50',  I:  M=133°10',  ^  :  p  (top)=140''. 
Cleavage  :  /and  m.  Also  columnar,  often 
divergent ;  also  granular  massive,  and  fre- 
qnenuy  in  renifonn  coats.     Often  soils. 

H.=2— 2-5.  G.=4:-819,  Tamer ;  4-97  when  pui-e.  Lustre  me- 
tallic. Color  iron-black,  dark  steel-gray,  sometimes  bluish. 
Streak  black.     Opaque.    Eathor  brittle. 

Gomposilion. — itn^^anganese  63'3,  oxygan  30"7.  Analyeos:  1,  Arfvedson, 
^hw.  J.,  slii,  210);  2,  3,  Turner,  (Edinb.  Trans.  1828);  4,  Schoffler,  (Arch.  d. 
Pharm.  sskt,  260): 
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jftnStn        0  Ba        Si  H 

1.  Undenaes,       S3'S6      li-58       1-S8=l(i0,  ArfTedson, 

2.  Eglereburg,     8405      1I'78      0-63      061       1-12=100,  Turner. 

3.  llilefeld,  8B'62      11-80      0'66      0-56      i-S'7=100,  Turner. 

4.  Ilmenan,         81 '0        11-6         1-2        0-8        6-8,  J^e  1-3,  Ca  0'3,SlO-3,  Sthefflw. 
In  another  specimen  Soheffler  found  9-7  per  cant,  of  baryta.     Speoimana  from 

near  Battauberg,  Hesse,  afforded  Seliwarzenberg  and  Engelhardt,  9646  to  100  per 
cent  of  pure  snperosyd  of  manganese,  {Ann.  d.  Ch.  u.  Pharm.  Ixi,  262). 

B.B.  alone  infusible;  on  oliarcoal  loses  oxygen.  A  manganese  reaction  ■with 
borai.     Affords  chlorine  with  muriatic  acid. 

This  ore  is  extensively  worked  at  Egleraberg,  Ilmenau,  and  other  places  in 
Tnringia ;  also  at  Yorderchrensdorf  near  Mahrish-TrObau,  in  Moravia,  which  place 
annually  affords  many  hundred  tons  of  the  ore.  Fine  crystals  oeoui-  near  Johann- 
eeorgenstadt,  and  at  Hirschberg  in  Westphalia,,  and  orystttlline  plates  at  Matzka, 
Tranajlvaoja;  also  found  in  Timor. 

Occurs  in  the  United  States  with  psilomelane,  abundantly  in  Yermont,  at  Bran- 
don, Iraaburg,  Bennington,  Monkton,  Chittenden,  &a.,  both  crystallized  (f  B28  A) 
and  massiye;  at  Conway,  Mass.,  in  a  vein  of  quartz;  at  Plainfield  and  West  Stock- 
bridge,  Mass. ;  at  Winchester,  H.  H. ;  at  Salisbury  and  Kent,  Conn.,  forming  velvet- 
like  coatings  on  limonite. 

Pyi-olusite  paHa  with  its  oxygen  at  a  red  heat,  and  is  extensively  employed  for 
discharging  the  brown  and  green  tints  of  glass.  It  h.ence  receives  its  name  from 
irvf,Jive,  and  Aum,  to  iwtjft;  and  for  the  aamo  reaeon  it  is  whimsically  entitled  by  the 
French,  k  aavoa  de  veniers.     It  ia  easily  diatinguiahed  from  psilomeliue  by  its  in- 


A-ppendMii  to   Anhydrous  Oxyds. 
MINIUM.    Mennige,  Eaus.    Plomh  Oxidfi  Eouge,  S. 

Pnlverulent,   occasionally  exhibiting,   under  the  miscroscope, 
ciystalline  scales. 
G.=4-6.     Color  vivid  red,  mixed  with  yellow. 

Composition.— ^^^>'0*  [=¥b+2l'bt]=0xygen  9-84,  lead  90-86=100. 
In  me  reduction  flame  of  the  blowpipe,  globules  of  lead  arc  obtained. 
Occurs  at  Blcialf  in   the  Eifel;  in   Badeuweller,  in  Baden ;  in  Brill  on  in  West- 
iland  of  Anglesey;  and  Grassington  Moore  and  Weirdale,  in  Yorkshire, 


Shalia ;  island  oi  Anglesey ;  and  wrassmgton  Moore  ai 
'sually  associated  with  galena,  and  also  with  calamine. 
Found  at  Austin's  mine,  Wythe  Co.,  Va,,  along  --*"■  - 


Monoelinic.  Foliated  crystalline.  Cleavage:  hasal  very  per- 
fect ;  less  distinct  in  two  other  directions  obliquely  inclined  to  one 
another. 

H.=4-5  G.=:4-9— 5*1,  Lustre  metallic.  Color  iron-black  to 
steel-gray.    Streak  black,  brownish. 

Campoeitior^ — Ou'Stn'=Oxyd  of  copper  42-9,  oiyd  of  man^uese  67'1 ;  but 
often  mixed  with  osyd  of  manganase.  Analysis ;  1,  Oredner,  (Fogg.  Ixsiv,  666) ; 
2-4,  Rammelsberg,  (Pogg.  Issxiv,  569)  : 

Sin     Sn      du      fia    Ca     a      0 

■1.  Friederiehsrode,  22-99  81-25  42-13  0-62  0-63  0-25  gangue  0  68=88 'Bfl,  Cred. 

a.  "  62-65   40-68  1-48 ~  6-le=I00-46,  Ramm. 

3.  "  54-12 34-65  2-71 6-61=98-49,  Eamm. 

4.  "  64-24   28-78  2-01  e-83=98-81,  Ramm. 
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OXYDS   WITH   SULrHUEElB  OK   CHLORIDS,  127 

B.B.  fuaea  only  on  thin  edges  when  strongly  heated.  With  borax  gives  a  dull 
violet  color,  and  with  salt  of  phosphoroB  a  green  glass. 

Trom  Pi'edericharode,  with  volbortUite,  malachite,  and  manganese  ores.  Ram- 
melsherg  observes  that  this  ore  is  the  eouree  undoubtedly  of  flie  cupreous  nianga- 
nesa,  a  aeeondary  product. 

UETEROCLIN,  BMtlmupt ;   Shreinof,  Pogg.  slix,  204 

Monoclinio.    An  obliqne  rhombic  prism  of  138°  16' ;  acute  lateral  edges  of  prism 

usnally  truncated,  and  two  of  the  terminal  edges  replaced,   (/;  e=IBI°  37),  and 

one  of  the  front  solid  angles.    Cleavage  in  one  direction  not  veiy  distinct    Also 

musflive.    H.=6.     G.:=i-6B2.    Lustre  submetallie.     Color  iron-blaclt,   inclining  a 

little  to  steel-gray.    Streak  black,  brownlah.    Pracfcure  uneven  to  sraall  oonohoidaL 

OomposUioa. — Analyses  by  Evreinoff,  {Pogg.  xlix,  204) ; 

gi  H.I  Pe  Ca  K 

1.  10-SO         SS'Se         8-12         0-62         044=100-94 

2,  lO'Oa         85-88         3-Oe         0-60         O-44=09-99. 

B.B.  aolM  like  the  peroxyd  of  manganese.  This  species  occura  at  St.  Mareel  in 
Piedmont,  mixed  with  manganesian  epidota  and  quarte.  Named  from  inpoicAFfSs, 
in  allusion  to  its  oblique  form  of  crystallization. 

Berzelins  obtained  for  a  manganese  ore  from  Kedmont,  Si  15-17,  Mn  76'80,  ffe 
404,Sl2-80=97-91. 


V.  COMBmATIONS    OF    OXYDS    WITn    SULPHUEETS 
OE  OHLORIDS. 

VOLTZITE.     Toltzine,  Fowmst. 

In  implanted  spheneal  globules ;  structure  thin  curved  lamellar. 

H.=4-'5.     G.=3-66.     Lustre  vitreons  to  greasy;  orpearljona 

lurfaee.      Color  dirty    rose-red,   yellowish,   brownish. 

a  or  subtranslncent. 

Composition. — iZn S-f  Zn  0=Sulphuret  of  zinc  S3-73,  oxyd  of  zinc  17-37.     Anal 

yais:  1,  Fournet,  (Ann.  Ch.  Pbya.  xli,  426); 

Zn  882-93,  Zn  0  15'34,  Po  1-84,  resinous  matter  i™ce=l 00 -10. 

J.  F.  Yogi  finds  the  same  composition  for  a  specimen  from  Joaohimstahl,  (Jahrb. 
k.  k.  R.  320). 
B.B.  like  blende.     In  murialio  acid  affords  fumes  of  sulphuretted  hydrogen. 
Occurs  at  RosiSrea  in  Puy  de  Dome ;  and  Elias  mine  near  Joaobimstabl,  with  ga- 
lena, blende,  native  bismuth,  ete.     Observed  by  Kersten  in  the  slags  of  the  iron 
works  of  Freiberg  aad  Altenberg. 

MATLOOKITE,  R.  P.  Greg.  Phil.  Mag.,  {4],  ii,  190,  1851. 

Dimetrie.  0  :  1^^128°  42' ;  a=l-3482. 
Observed  planes,  0,I,l,2i.  O  :  1=90°,  0 : 
2i=lll°  50i'  O ;  1=119''  34',  2* :  2*  (pyram.) 
=97°  68',  (basal)=136°  19',  1 :  1  {pyram.)= 
104°  6',  (basal)  120°  52'.  Cleavage :  basal  not 
perfect.     Crystals  tabular. 

H.=2-5— 3.  G.=7'21 ;  5-3&47,  in  powder,  Kammelsberg. 
Lustre  adamantine,  occasionally  pearly.  Color  clear  yellowish, 
sometimes  a  little  greenish.    Transparent  to  translucent. 

Oompositio!i.—Fb  Cl+Pb  0=Chiorid  of  lead  BB-fi,  oiyd  of  load  44-S.  Analysis 
by  Dr.  E.  A.  Smith,  (loo.  oit) : 
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DESOKQ'TIVE  MINEEALOSY. 

Pb  CI  5fl'177,  Pb  0  i4-300,  Moistnre  O-O72=09-5i9. 

■gfouDci,(Pogg.Ixsxy,  141),  Pb Cleave,  Pb  0  46'43.   Decrepitates  when 
heated.    B.B,  fuses  to  a  grayish-yellow  globule. 

From  the  oM  mine  of  Gromford  near  Matloek,  witb  eeraBine.  Lal^est  orjatala 
an  inch  square  and  one-eighth  tliiuk. 

MENDIPITE,  Sreit.    Chlorid  of  Leai    Berzelite,  Zeny.     Keraeine,  Bead.    Ceraaite. 

Trimetric ;  I :  T=1Q2°  36'.  Observed  planes,  0, 1,  vu,  il.  Oc- 
curs in  fibrous  or  columnar  masses,  often  radiated.  Cleavage  I, 
hi^ly  perfect,  diagonal  le^  perfect. 

H.~2'5 — 3.  G.^Y' — ^T'l.  Lustre  pearly  and  somewhat  ada- 
mantine upon  cleavage  faces.  Color  white,  with  a  tinge  of  yellow, 
red  or  blue.     Streak  wbite.     Feebly  translucent — opaque. 

CbmpOJiiion.— Pb  Cl+aPbO=Chloria  of  les^  384 
1,  Berzelins,  <K  T.  A«.  H.  1823,  Po^.  1,  372,  and  I 
bd,  (ib.  SdSnpp.  78): 

1.  Pb  CI  39-82  PbO  60-18=100,  Berzelins  by  Eammelsberg. 

2.  "     ES-Ti  61-26=100,  SahnabaL 

RB.  decrepitateB  alightly,  and  readily  fnaee,  producing  a  globule  of  a  deeper  yel- 
low color  than  the  original  flpeeimea.  On  charcoal,  lead  may  be  obtained.  Treat- 
ad  with  peroxyd  of  oopper  and  salt  of  phoaphorus,  the  flame  asBumes  an  intenaely 
blue  color,    ^^sily  eolnble  in  nitric  acid. 

This  rare  mineral  occurs  at  the  Mendij)  Hills,  in  Somersetshire,  on  earthy  black 
manganese.  Also  at  Tarnowltz,  Sileaia,  m  clay  in  opaque  prismatic  orystals ;  and 
near  Brillon  in  WastpbaJia. 


S.  Hydrous  (hsyds. 

DIASPORE  GROUP.— Ratio  of  osygen  of  oxjd  and  water  B  :  1.     Trimetric 
DiABPOBE,         Si  a  Magas.™,  Sin  a.  (!  Stn  fi»), 

GciTHITE,  Po  iL  1  PoLIAIilTJi,  !  Mn  S. 

LIMONITE  GROUP.— Eatio  of  oxygen  of  osyd  and  water  2  :  1. 

JjIMOMTE,  Wb'  fi=. 

BRUOITE  GROUP.— Ratio  of  oxygen  of  oxyd  and  water,  1  r  1.    Hexagonal. 

BaucrrE,  Sig  fl.  Gibusitk,  Si  S'. 

Appendix. — VoiKBEHia-E,  ]&g'  Sl-fl6fi. — Psn-ouELiNE,  EMn'  S. — IVad. 
OomMnaiion  of  Oxyds  and  OUlorids. — Atacamite,        Cu  Cl-{-S(iu  fi. 


DIASPORE.    ffauy.     Dihydrato  of  Alumina,  Thorn.    Stephanite, 
Trimetric.    /;  2=93°  52',  O  ■  11=147°  38',  a:l:  e=0-634  : 1 
;  1-07.     Obsei-ved  planes  as  in  the  figures. 
O:    1=139°  3'.     1   :1  (ina3.)=126°50'.  *1 :  ^I^IO^"  6'. 
O  :  l2=M5°  1'.     1    :  l(braeh.)=132<'  46'.   n  :  i^  (or  u)  123"  48'. 
O  :  li=149°  21'.    la  :  I2  (mac.)  =151°  54'.  «2  :  ^a  (ov  u)  1 29°  54'. 
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Oryatals  usually  thin  flattened  prisms, 
sometimes  acicTilar ;  commonly  implanted. 
Cleavage  *?,  eminent ;  also  *2    less  per- 
fect.    Occurs  foliated  massive. 
H.=6-5-r.  G.=3-3-3-5;  3-4324,  Haiiy; 
3-452,  Duf. ;  3-30— 3-34,  Schemnitz  dias- 
pore.     Lustre  brilliant  and   pearly  on 
cleavage  faces ;  elsewhere  vitreous.     Co- 
lor greenish-gray  or  hair-brown,  yellow- 
ish to  colorless,  sometimes  violet-blue  in 
one  direction,  reddish  plumb-blue  in  an-     sehemniii!. 
other,  and  pale   asparagus-green  in  a  third.     When  thin,  translu- 
cent—subtranslucent.     Very  brittle. 

Oatnpoliiioti. — Slfl=85'l  alnmina,  14-9  water.  Analyses;  1,  2,  Dufi'6noy,  (Ann. 
des  Miaes  [3],  X,  Sll,  1831);  3,  He9S,(Pogg.  xviii,  2B5);  4,  Damour,  (Comptea  Eend. 
xxi,  322) ;  6,  Lowe,  (Pogg.  Ixi,  307);  H,  7,  J.  L.  Smith,  (Am.  J.  Soi.  [2],  B,  58) ;  8, 
Damour,  (L'liiBtitut,  1853,  78) : 


I.  MJoflk, 


85 '4' 


14 '68    Sb  4' 
1513      "  0- 


m,  Duf. 


4.  Siberia,  lom 

6.  Sehemnitz,      85131  1600  — 
B.  G«m«oh-dagh,e3'12  14-2S  0-6( 

7.  Nasos,              82'94  14'81  1-01 

8.  BaLia,  8.  A.,    84'02  14-69  Pe  0-61 


=100, 1 


— uaattaeked  6'80=100'61,  Dam. 

=100-131,  Lowe.     G.=3-30a. 

0-82  fia,  Slg,  ft-(ic«=B8-88,  S.  Q.3-45. 
0-26    Ca  0-S5=99-43,a 
Si  0-43=99-72,  Bftmonr.    G.=8-464. 

In  a  matmss  decrepitates  strongly  and  eepai-ates  into  small  white  scales  ;  final^ 
yields  water.  B.B.  infasible.  Witt  boras:  and  salt  of  phosphorus  difisolvsa  slowly 
to  a  oiear  colorless  glass.  Not  aeted  on  by  soda.  A  fine  blue  with  oobolt  solution. 
Not  at  all  altered  by  concentrated  and  boiling  solpburio  acid,  except  after  ealuina- 

Oconrs  in  chlorite  slate,  near  Koroibrod,  district  of  Katharincnbuig  in  the  Ural, 
aad  at  Scheranitz  in  veins  between  dolomite  and  limestone ;  also  at  Broddbo  near 
Fahlun  ;  with  eomndum  in  dolomite  at  St.  Gothard;  at,Guniuuh-dagh  and  Mans w, 
Asia  Minor,  and  tba  Grecian  Islands  Naxoa,  Samoa,  and  Nioaria,  with  emery,  as 
detected  by  J.  L.  Smith. 


GOTHITE,  Bend.     Pecheisenen,  (in  part),     Nadeleisenerz,  ^aum.     Pyrrhosiderito, 
Sous.       On^ite.      Lepidokroiite.       Sammetblende.      Stilpaosiderite.      Rubin- 


.   EieenmtiL     Cbileit,  Brmlh. 


Trimetric.  J:  /=9i°52',  B.  and  M.  {95°  14',  Levy,  96°  Torke), 


0  :  11=146'' 
O  :  35=115=  44'. 
O  :  12=143°  55'. 
0:  1=138°  6'. 


:  c=0-66  :  1 : 1-0 
0:1  ^=148°  48'. 
0  :  §1^121"  8'. 
l:l(brach.)-=13P4'. 


l2(mac.)=:151°  35 . 
i^=130O  40'. 
■r(ov.w)=122°52'. 
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In  prisms  longitudinally  striated, 
and  often  flattened  parallel  to  the 
shorter  diagonal.  Cleavage :  bra- 
ehydiagonal,  very  perfect.  Also 
fibrous;  renifoim;    foliated  or  in 


H.=5— 5-5.   G.^4-0— 44.  Lus- 
tre imperfect  adamantine.     Color 
obscrveii  piBnes.  yellowish,    reddish,  and  blackish- 

brown.     Often  blood-red  by  trans- 
mitted light     Streak  bro-wnish-jellow — ochre-yellow. 

OojBBDeiton.— Pe  S=:Perosyd  of  iron  89-89,  water  1011.  Analyaes:  1-B,  Ko- 
bell,  (.1.  f.  pr.  Chem.  i,  131,  310)  ;  6,  Brandee,  (Nog.  Geb.  in  EteinL  WeBtph.  i,  358)  ; 
7,  Breithaupt,  (J.  f.  pr.  Chem.  six,  103) ;  8,  Tortte,  (Phil.  Mag,  [3],  xsrii,  364) : 


1.  Zepidohrokite,  Oberkircheu,  i 

2.  "  H.  Zug,            i 

3.  0SthiU,  Etaerfeld,  f 

4.  Stilptweiderile,  Ambai^,  f 
6.  Maisive,  Marjlanii,  E 
a.  Lepidohrokite,  B.  Zug,  i 
1.  OkileiU,Cbiil,                         i 

.  Orystols,  Lostwithiel,  G.4-37,e 


9-47=100,  Kobell. 
11-50,  Stn  2-50,  |i  0-35=100,  Kobell. 
11-38,  Mn  O-fil.  Si  0'85,  Cu  0-90=99'99,  K. 
10-68,  P  1-08,  Si  2'0O=I0O,  KobeU. 
._    10-80,  Si  2-88=100,  Kobell. 
■00    10-76,  fifn  0-BO,  Si  0-5=99-16,  Breithaupt. 
■6      10-3,  Ou  1-9,  Si  4-3=100,  Braithftupt 
■66     10-07,  SEtt  0-16,  Si  0-28=I0O-O6,  Toi-ke. 
Before  the  blowpipe  the  varieties  act  lite  limonite. 
The  LepidokrohtU  occurs  in  minute  riLdiating  erystolB,  or  graniilar  scales  and 
featheiT  a^regationa,  imbedded  in  fibrous  red  oxyd  of  iron,  in  quartz,  and  in  no- 
dules of  oh^eedony.    It  has  been  found  at  Spring  Milk,  Montgomery  County,  Pa. 
The  GSthile  of  Eiserfeld,  in  the  County  of  Nassau,  oeours  in  foJiated  erystallizations, 
{Sabinglimmer),  of  a  hyacinth  red  color,  with  brown  hematite.     Other  localities  of 
Gothite  ore  at  Clifton,  near  Bristol,  near  Lostwithiel,  and  Botallaok,-  in   Cornwall, 
and  at  Lake  Oneaa  {Onegil«)  in  Siberia,  at  OberMrehen  in  Westerwald,  Zwickau  in 
Sasony,  Eiserfeld  in  Siegen,  Przibram,  Ac.    A  capillary  variety  {Sammetbleade) 
occurs  at  Przibram  and  elsewhere.    Siilpnosiderite  ocijitb  amorphous  and  stolactitio 
or  massive.     H.=4  6 — 6.     G.=3-fl — 8-8;  pitoh-blaek  and  blacMali-brown.    Soma 
specimens,  according  to  Yauquelin's  and  tOlraann's  analyses,  are  J  limonite.    The 
aammetblende  has  been  called  Pnibramite,  from  Przibram,  where  it  occurs. 


Trimetric.  /:  /=99O_40',  0  :  li=147°  9i';a:b:  o=0-6i55  : 
1  :  l'185l     Hemihedral  in  plane  |2. 

O  :  2i=13T°  46'.     0  :  2a=128°  18'.  Is  :  I3  (mac.)  =163"  39'. 

0  :  ls=146°  9'.       0  :  14=151°  25'.  i^  :  *a(n'ae.)=134°  14'. 

t»:l2=144°59'.     l:l(mac.)=130°49'.     -JS  :  «a  (hr.)  =118°  48'. 
0  : 1  =139°49'.     l:l(brach)=120'^ 64'.     n  :  n  (br.)=136<'  64'. 
Twins :  plane  of  composition  1*.  Cleavage  :  il  very  perfect,  /per- 
fect.    Crystals  longitudinally  striated  and  often  grouped.     Also 
columnar  and  granular. 

H.=4.  G.=4-2— 4-4.  Lusti-e  submetallic.  Color  dai-k  steel 
gray — ^iron-blaek.  Streak  reddish-hrown,  sometime  nearly  black. 
Opaque ;  minute  splinters,  sometimes  brown  by  transmitted  light. 
Fracture  uneven. 
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Oompodtion.-^uS=^a  89^9,  {=Mn  62-78,  0  a7-2S),B  10'2!.  Analyaes:  1,  Ai'f- 
vedaon,  (Sehw.  J.  XKvi,  262);  3,  Gmelin,  (ib.  ilii,  208);  3,  4,  Turner,  (Edinb.  Trana" 


2M: 


10-08,  ArfTcdson. 
9-50,  Omelin. 
1010,  (by  lOBS),  Tuciier. 
10*10,       "        Turner. 


B.B.  alone  fnsible;  with  borax  .yields  a  violat-blue  globule.  Insoluble  in nitrio 
Mid;  in  muriatic  acid  gives  off  chlorine,  and  disBolyes  without  areBidne. 

OooHrs  in  veina  traveraing  porphyry,  associated  with  caleareoTis  spar  and  heavy 
spar,  at  Ihlefeld  in  the  Hartz ;  alao  at  Ilmenau,(ind  Oehreoatoek  in  Thuringia;  in 
Aberdeanshire ;  at  Undenaes  in  Sweden,  and  Christiansand  in  Norway. 

Hewtirtite,  according  to  Lattsom,  is  nothing  bnt  manganite.  Volger  endeavors 
to  show  that  the  annlysea  of  manganite  are  doubtfal  with  regard  to  the  water,  and 
probably  correapond  to  Stn  fi°,  like  Xanthosiderite,  (Stud.  z.  Entw.  391). 

Altbbbd  Fobmh. — By  teas  of  water  changes  to  pyroluaite,  hansmannite,  or  bran- 
nite.  Varvacite  of  R.  Phillips,  from  Warwieltahire,  ie  considered  an  altered  man- 
ganite, consisting  largely  of  pjrolueite.  Analj-aisby  Phillips  afforded,  Mn  68-8,  O 
81'7,  H  G'O.  Braithaupt  observed  a  crystal  with  nearly  the  angles  of  .-janganite, 
giving  /:  7=80°  24'  and  B9°  S6'.     H,=a-6~8.     Q.=i-2aS^-a23. 

POLIANITE,  Brsit. 

Trimetiic.  /:  J=92"  52-,  0  :  ti=U1°  43^;  a:I>:  c=i:0-63iT  : 
1  :  1-0513.  Observed  planes  O,  I,  vi,  H,  h,  42, 1?,  2*.  li :  11= 
118°,  0  :  li=149°.     Cleavage:  brachydiagonal,  perfect. 

H.=6-5— 7.    G.=4-84— 4-88.    ResembleBpyroliisite. 

Composition. — Plattner  obtainad,  (Po^,  M,  192), 

StnSn  8T-214,   0  12-111,  Fe  and  SI  0166,  quartz  0-132,  fl  0-318=100, 
and  this  is  the  composition  of  pyrolusite,  ov  Mn.    But  according  to  Volgar  (Stud. 
z.  Entw.  Min.)  it  is  an  alteredMnB,  it  being  isomorphons  with  Gothite. 

Oocnrs  near  Flatten  in  Bohemia,  also  at  Sohneeberg,  Geyer,  and  Johanngeorgen- 
stadt  in  Saxony,  and  in  Siegen ;  near  Schwarzanberg,  and  near  Ilmenauin  Thuringia. 

LIMONITE,  Ssud.  Brown  Hematite.  Brown  Iron  Oie  Hydrona  Peroiyd  of 
Iron.  Brown  Ochre.  Iron  Stone.  Yallow  Clay  Iron  Stone  BranneiBeuBtein, 
Thoneisenstein,  W.  Gelberde.  Eiaenoxydhydiat  Branner  Glaskopf.  Bog 
Iron  Ore.     Eaaeneisentein  (bog  ore),  Moraatarz,  ''umpfeiz     Bohnerz. 

Usually  in  atalactitic  and  botryoidal  m  niammillary  forme, 
having  a  fibrous  or  subfibrons  structure ;  also  massive  and  occasion- 
ally earthy. 
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H.=5— 5-5.  G.=3-6 — L  Lustre  silky,  often,  submetallic  ; 
sDmetirnes  (lull  aiid  earthy.  Color  Tarioua  shades  of  brown,  com- 
monly dark,  and  none  bright.     Streak  yellowish-brown. 

(7ompos!(io«.— ffe'fl'=Peroxyd  of  iron  86-6,  water  14-4=100.  The  bog  iron 
ore  is  often  mixed  with  phoephates,  (eooietimes  10  or  II  per  cent.),  and  also 
with  Bome  salts  of  organie  acids  formed  in  marshy  ground.  Analyses :  1,  2,  Kobell ; 
3,  4,  Kacsten,  (Ai'ch.  xv,  1);  6,  Hermann,  {J.  f.  pr,  Ch.  xxvii,  58): 

Se      a       gi 

1.  Term,  fibrous,  eS-38     IS'Ol     l'6l=100,  Kobell. 

2.  Siegen.PiisAyOre,     82-87      ]3-4e     0-6T,?  300,Mn,  Cu,  Ca  <i-oce=IOO,  Kobell. 

3.  Bog  ore,  NowYork,  66-33    26-40"   3-80,  "  0-13,  &e  3-6,  Stn  0-16=100,  Karaten. 

4.  "      Keumark,       57-60    29-50«   8  60,  "  Sm   "10-8,    "   1-15,  Sand  22-76,  Kar. 

5.  "      Hovgorod,      32-75    lS-00    So  10O,P3-50,hnmie  aoida-6,9and47-S,  Her. 

>  ma  organic  substances. 

Hermann  writes  for  tba  last  (his  Quellers)  the  formula  I'e  S==^e  74-8,  fi  25-2. 

Avery  pure  atalactitio  limonite  from.  Amenia,  N.  T.,  gave  Beck,  (Mia.  N.  T.  p. 
38),  Peroxyd  of  iron  6290,  silica  and  alumina  3'60,  water  18-50,  with  a  trace  of 
oxyd  of  manganese.  la  a  limonite  (bohnerz)  from  Staatswald  Hai-dt,  Wurttemberg, 
A.  Miiller  found  (J.  £  pr.  Cheni.  Ivii,  124)  0*05  pfa-  cent,  of  chromic  acid,  and  0*03 
per  cent,  of  vanadic  acid. 

In  a  raatraaa  yields  water.  B.B.  blackens  and  beoomes  magtietio  and  thin  splint- 
era  fuse;  with  borax  gives  an  iron  reaction.    Diseolvee  in  warmnitvo-mm'iatic  acid. 

The  following  are  uie  principal  Torieties  of  this  species,  Broicn  hematite  includes 
compact  mammillary  and  atalactitio  yarietiea.  Scalg  and  iwArajf  broum  iron  ere  are 
decomposed  earthy  varieties,  often  soft  like  chalk  ;  yellow  oehre  is  here  indnded. 
Bog  iron  ore  is  a  brittle  or  loosely  aggregated  aubmetallio  ore,  oocurring  io  low 
marshy  grounds.  It  proceeds  from  the  decomposition  of  other  species,  and  often 
takes  the  form  of  the  reaves,  nnfa  or  stems,  found  in  the  marshy  soil,  Sroum  and 
yellow  clot/  iron  stone  are  hard  and  impure  from  admixture  with  clay  or  iron. 

Limonite  occurs  in  secondary  or  more  reoent  deposits,  in  beds  associated  at 
times  with  spathic  iron,  heavy  spar,  calcareous  apar,  aragonite,  and  quarts; 
and  often  with  ores  of  manganese. 

Found  in  Cornwall,  Clifton,  San dlogo  in  Shetland,  in  Carinthia  and  Bohemia,  at 
Siegen  near  Bonn,  and  at  Villa  Rica  in  Brazil.  The  bog  ore  forms  large  beds  in 
Germany,  Poland,  and  Russia. 

This  ore  is  abundant  in  the  United  States.  We  mention  a  few  only  of  its  localities, 
and  would  refer  to  the  various  geological  reports  formore  complete  lists.  Extensive 
beds  exist  at  Salisbary  and  Kent,  Conn,,  also  in  the  neighboring  towns  of  Beekman, 
Fishkill,  Dover,  and  Amenia,  N.  Y.,  and  in  a  similar  situation  north  at  BJehmoad 
and  Lenox,  Mass.  At  Hinsdale  it  is  the  cement  in  a  conglomerat-e  quai'ta  rock.  It 
is  very  abundant  at  Bennington,  Vt.,  alsoatMonkton,  Pi ttsford.  Putney,  andEipton, 
of  the  same  State.  Tfantucket  and  Martha's  Yiueyard  are  other  localities;  ateo 
near  Tinder's  Gold  Mine,  Louisa  Co.,  Va,  there  is  an  abundant  deposit;  at  Birm- 
ingham and  elsewhere.  Mo.  The  argillaceous  varieties  are  abmidant  in  Pennsjl' 
vania,  near  Easton,  and  through  the  Lehigh  range  in  Fayette  Co.,  at  Armstrong, 
Upper  Dublin,  and  in  Washington  Co.  In  nodules  from  one  inch  to  a  foot  in  diam- 
eter, it  is  met  with  at  Bladensbnrg,  Md. ;  also  in  gravel  hills,  near  Marietta  in 
Oiio.  An  ai^Uaoeoae  ore  is  also  found  on  Mount  Alto,  in  the  Blue  Ridge,  in  Shen- 
andoah Co.,  va.,  and  in  Chatham  and  Nash  Co.,  S,  0. :  also  near  the  Iron  Moun- 
tains, MisBoorL 

Limonite  is  one  of  the  most  important  ores  of  iron.  The  pig  iron,  from  the  purer 
varieties,  obtained  by  smelting  with  charcoal,  is  readily  convertible  into  steeL 
That  yidded  by  bog  ore  is  what  is  termed  cold  short,  owing  to  the  phosphorus 
present,  and  cannot  therefore  be  employed  in  the  manufacture  of  wire,  or  even  of 
sheet  iron,  but  is  valuable  for  casting.  The  hard  and  compact  nodular  varieties 
are  employed  in  polishing  metallic  buttons,  &e. 

Turgite,  Hermann,  a  i-eddiah-brown  mineral  from  the  Turginst  Copper  Mines  in 
,  the  Urals,  and  the  Altai  afforded  Pe  94-15,  S  6-85,  _whence  the  formula  -^e'  S 
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=se9quosrd  of   iron  94'?,  water  15'3.     G.=3'5-l— B'H.    It  may  he  only  a  Ted 

Kaly)kite,  IvaiiofF.     A  mixture  of  brown  iron  ore,  osyd  of  nian^anase,  and  sili- 
cate of  ziae  with  lime,  from  Hungary. 
AtTKREO  Fojms. — By  deoKydation  through  organic  matter,  if  carbonic  aoid  is 

S'Bsant,  may  form  spalhic  iron,  (Ca  G).     By  losing  water  becomes  kemalite.  (i'e). 
ematita  occurs  as  pseudomorphe  after  Iimonite.     This  species  forms  numeroos 
psendomorpha  of  other  speoies,  (see  mider  Chemieal  Mineralogy). 

XAHTHOsiDBnreB,  E.  B.  Schmid,  (Pogg.  Ixxxiv,  486). — In  fine  needles  or  fibres 
stellate  and  ooneentrie.  Golden  yellowish-brown  to  brownish-red,  siliy  or  greasy 
in  lustre.     H.=3-B. 

Oompo3iiian.—We^.     Analyses  by  E.  E.Sehmid,(loo.  eit.)r 
Pe        SI      Stn     gi         a 

1.  relloa,  li-96    I-S2     1-82    2-61     15'6l=96'a8, 

2.  Broten,  IS-OO    1-51     1'33     5'02    14'10=96-96, 

leaving  a  loss  due  to  undetermined  carbonate  of  lime,  magnesia,  allcalies,  antimony, 
and  lead  or  bismuth,  present  as  impurities. 
Occurs  associated  with  manganese  ores  at  Ilmenau. 

BRUOITE.  Native  Hydrate  of  Magnesia,  Brace's  Min.  Jour,  i,  26.  Tfative  Mag- 
nesia, Cleav.  Talk-Hydrat.  MagneBia-]iydrat.  Magii^sie  Hydrat^e,  H.  Nema- 
lite,  Amianthoid  Magnesite,  Niittall,  Am,  Jour.  Sci.  iv,  19,  1822. 


Ehorabohedral ;  M  :  ^=83°  16',  0  :  R 
=\W\a=Vmn.  Observed  angles  ^ ;  ^ 
=119°— 119''55',  (?;2.ff=105<'30'.  Cleav- 
age :  basal,  eminent,  folia  easily  separable. 
Usually  foliated ;  massive.  Also  fibrous, 
fibers  separable  and  elastic.  ' 

H.=l-5.  G.=2-35,  Haidinger.  Lustre 
pearly.  Color  white,  inclining  to  gray,  blue,  or  green.  Streak 
wbite.  Translucent — snbtranslucont.  Sectilo.  Thin  laminse 
flexible. 


Nat    Hist    1841,  ] 


80'902 
0-B37 
0-116 


100,  K  lOO-OO,!?".  100-00,3. 100-00,8.  100-51,1'.  lOO'OO.Wh,  101 -ei.W.  98-65,  E. 

The  fibrous  variety  is  called  Nemalitc. 

E.B.  loses  weight,  becomes  opaque  and  friable,  but  does  not  fuse.  In  the  ma- 
trass gives  off  water.  Entirely  soluble  in  the  acids  withont  effervescence ;  givea 
the  test  of  magnesia. 

Brucite  accompanies  other  nii^iuesian  minerals  in  serpentine.  Occurs  in  coosid- 
erable  Teins  travelling  serpentine,  at  Swinaness  in  TJnst,  one  of  the  Shetland  Isles, 
where  it  is  sometimes  found  in  regular  crystals;  at  Pysehminsk  in  the  Urals,  and 
at  Ooujot  in  France.  It  is  also  found  in  the  same  rock  at  Uobolren,  N.  J.,  opposite 
the  city  of  New  York,  in  veins  which  are  sometimes  an  inch  in  width,  rarely  in 
minute  polished  crystals,  as  above  figure ;  also  in  Eichmond  Co.,  N,  Y.,  and  on  the 
peninsula  east  of  Hew  Koohelle,  Westchester  Oo. 
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The  fibrous  variety  (nemalite)  occurs  at  Hoboken,  and  Xettea  in  tlie  Voeges. 
This  iiiiaeral  was  aiscovored  and  described  by  tba  lata  Dr.  Bruce  of  New  York. 
Altered  Porms. — Cbanged  through  carbouated  waters,  to  hydromognesite,  as  at 
Hoboken, 


Hexagonal ;  in  small  crystals  with  replacetl  lateral  edges  and 
•  eminent  basal  cleavage.  Planes  vertically  sti'iate.  Occasionally 
in  lamello-radiate  spheroidal  concretions.  Usnally  stalactitic  or 
small  mammiUaiy  and  incmsting,  with  smooth  surface  and  often 
a  faint  fibrous  structure  ■within. 

H.=3— 3-75.  G.=2-3— 3-4;  from  Eicbmond,  2-385,  B.  Silli- 
man,  Jr. ;  Hydrargillite  of  the  tJral,  2'287,  Hermann.  Color 
white,  gi'ayish,  greenish,  or  reddish-white.  Lustre  of  0  peai'ly  ; 
of  surface  of  stalactites  faint.  Translucent.  A  strong  argillaceoTis 
odor  when  breathed  on.     Tough. 

Oompotition. — 3:lfl'^Aluiiiin»66-68,  water  S4  44  AnalysSB  I  Tonw,  (loo  oit.) ; 
2,3,  4,B.Sillinnin,Jr.,(Am.  Jonr.  Soi.  [2],  Tii,411)  6  ti  Sm  th  and  Brush,  (Am. 
Jour.  Sci,,  [a],  XTi,  51,  1853);  1,  Hermann,  (J.  £  pi  Oham.  jJ  11);  8,  Kobell,  (J.  f. 
pr  Clieni,  xh,  and  1,  491) : 

.  1.  Richmond,  Mn.69.,  (i4-8         34-7  =99  6  Torrey 

6S-446    Sl-ilt      Mgn3  me      n77=:0O,  B.  S. 

e4-S56     34-078     0'690Mg0  3  inaol      S  =100,  B.  8. 
64-160    34-161      (rcweMeOI  inaol   1  627=100-238,  B.  8. 
"  64-24      33-76        Bil-33  ^O67Mg01(  Fe(r=100,S.  AB. 

08-48      34-68        "1-09        <r  0-05    '  ft=99-30,S.&B. 

.  Hydrarg..  Ural.       64-03       34-64       1-43=100  Herm. 

;.  "  Villa  Eioa,  66-6        34-4         =100   Kobell 

Silliman,  Jr.,  did  not  find  the  phoephorie  acid  attributed  to  the  Gibbsita  by 
Hermann,  and  OEcertained  that  the  silica  of  Thomson  e  anal-^seB  was  due  to  a  mix- 
tare  with  allophane,  with  whioh  mineral  it  la  often  aseoc  ated  Mora  recent  results 
eoufirm  this  fact.    Tbe  species  hydraiwillite  therefore  falls  into  Gibbsite. 

In  a  matrass,  yields -water.  B.B.  infusibla;  on  charcoal  decrepitates,  becomes 
opaque,  and  crystals  exfoliate!  pbosplioreaoeB.  A  fine  blue  -with  cobalt  solution. 
Disaolvea  wholly  in  coneantrated  Bulphurie  acid. 

The  crystalliKed  gibbsite  (hydrargillite  of  authors)  -was  diseovered  by  Liesensko 
in  the  SchischimaMan  monntaiEB  near  Slatouat  in  the  Ural.  The  larger  crys- 
tals were  1  to  2  inches  long.  This  species  occurs  with  oomndnm  at  Gumueh-da^h, 
Aaia  Minor ;  also  on  Oorundmn  of  Union ville.  Pa. ;  in  Brazil,  resembling  wa-cellita. 
The  stalactitic  occurs  at  Kiohmond,  Mass,,  in  a  bed  of  limonite  ;  also  at  Lenos, 
Mass.;  at  the  Clove  mine.  Union  Vale,  Ducheas  Co.,  N.  T,,  cnlimonito;  in  Orange 
Co.,  N.  T. 

This  species  was  named  after  Col.  Geoi^e  Gibbs,  the  original  owner  (after  exten- 
sire  foreign  trayol)  of  the  large  Gibba'  cabinet  of  Yale  College. 

AppendKB  to  Syd/rous  Oayyds. 

VOLKNERITE,  Sermann,  i.  I  pr.  Chem.  3I,  11,  and  slvi,  257, 

Hexagonal.  Cleavage :  basal,  eminent ;  lateral,  distinct.  Also 
lamellar  massive, 

G.=2-04.     Color  white.     Lustre  pearly,  and  feel  greasy. 
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Oomposition. — j(lg°5l-{-16S.^Aliiniina  16-29,  magnesia  88'05,  water  4B'fi6=100, 
Analyflis  bj  Hemann  (loo.  oit.)  idg  31-07,         S!  16-95,         E  46-81=100, 

In  a  mutross  yields  mueli  water.  KB.  exfoliates  aome-wliitt  and  gives  out  light, 
but  infusible.  A  -weak  roae-red  with  cobalt  sointion.  With  the  flusea  intiunesoes 
and  affiirds  a  eleav  calorleBS  glass. 

Occurs  at  the  mineB  of  Scliischimak,  dieti-ict  of  Slatoiist,  implanted  on  talc  schist. 
TTamed  in  lionor  of  Captain  Volknar. 

Sydrotalcite  of  Hoelistetter,  (J.  £  pr.  Oh.  sivii,  316)  is  referred  to  Volknerite  by 
Hermann,  (ib.  xlyi,  287,)  part  of  the   Blumina  being  replaced  by  peroijd  of  iron, 
^&g'  (Si,  ffe)  +16S.     It  is  a  foliated  pearly  mineral,  translnoent,  or  in  thin  folia 
transparent,  with  a  greasy  feel,  and  hardoesa^S  '0.    Hoehatettei'  obtained 
5a  la-00,      Fe  8-90,      %36-30,      fl  82-06,        0 10-54,        insoluble  l-aO=99-60, 


It  01 


■8  at  Snarum  in  Norway. 


Smighite  of  Shepard,  (Am.  J.  Sei.  [2],  xii,  210),  resembles  Volknerite,  and  i 
probably  the  same  compound.  The  color  is  wliite  ;  lustre  fuint,  pearly.  II.— 2-6 
6.^2-0-21.      It  is  the  material  of  psaudomorphous  333  ^ 

spinal,  near  Oxbow,  and  in  Eossia  neat  Someiville 
St.  Lawrence  Co.,  New  York.  The  crystals  are  in  all 
eon^tions  from  the  pni-e  spinel  to  octahedrons  with 
rounded  edges  and  pitted  or  irregular  surfaces,  and  it 
also  oociirs  in  fiattened  nodules.  The  surfaces  ate 
Bometimea  soft  and  altered,  when  the  edges  or  angles 
have  the  hardness  of  spinel.  Mr.  8.  W.  Johnson  who 
has  redeacribed  the  minevol,  obtained  in  one  analysis 
(Am.  Jour.  Sci,  [2],  xii,  863),  Slie-74S,  KtgS6  28" 
C  8-458,  insoluble  spinel,  &&,  8-264,  silica  3-020,  water 
(by  diff.)  24-228.  The  whole  lose  by  ignition  in  one 
trial  was  40-86  p.  c,  This  would  give  88  to  84  p  c  ut 
water.  He  observes  that  his  resmts  ara  not  satisfoc 
tory  and  that  ha  intended  completing  them.  They 
ore  flulficient  to  show  a  close  relation  to  the  above  ipecie! 
dolomite,  spinel,  phlogopito,  graphite  and  serpentin" '"  "■  ■ 

MILOMELASE,  ffairf.  Compact  and  Fibrous  Manganese  Ote  Black  Hem  itite. 
Compact  Gray  Oxyd  of  Mancancse.  Black  Iron  C)re  S  hwaizei»enBtein  ir 
Sohwarzbraunstein,  iToas.  Schwarzmanganei  z  L  Hartmanganerz.  Manganese 
Oxyde  Hydrate  Concretionng,  S. 

e  and  botryoidal. 
H.=5— 6.     G=3'7 — 4-328.  Lustre  submetallic.    Streak  "brown- 
jah-black,  shining.     Color  iron-black,  passing  into  dai-k  steel-gray. 
Opaqoe. 

Gompo^tioK. — It  ffln'-J-fimixed  with  Hn,  Ramm.,  a  large  part  of  tha  superoxyd 
being  considered  mechanically  combined.  Analyses;  1,  2,  TtirDer,  (Edinb.  Trans, 
xi);  3,FuehB,i.Sehw.  J.  ixii,255);4,  Eammalsberg,  (Handw.  ii,  73);  5,  Clausbruch, 
{Ramm.  1st  Snpp.  121);  6,  Sohaffler,  {Arch.  d-Pharm.  xxsv,  360); 'i,  Ebelmen,  (Ann. 
d.  Mines,  [3,]  xis,  IBS) ;  8,  Eammelsberg,  (Pogg.  Ixviii,  512) : 


5tn     Sn 


1.  Bcluieeberg, 

2.  RomanSche, 

3.  Bairenth, 
i.  HorhauGcn, 


-86    ,  ii  0-26,  S  6-22=100,  Turner. 

69    ,  8i  0-05,  a  4-13=100,  Turner. 

—  4-B,  34-2=100,  Fuohs. 

—  3-04.  Si  0-68,Cu  0'96,Fe  I'iS,  CaO-38,  Sa 

and  Jilg  0-32,  S  3-30=10061,  Ramm. 
'-12     6-29,  Oa  0-91,  CaO-40,giO-52=100-29,CI. 

i-3    ,Cal-8,ftl2-l,PeO-8,5il-7,B:4-3= 

99-l,Sehefaer. 
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Iln       0  Su         £ 

1.  Gy.BLSaaae,         70-80  14-18        6-56      4-06,  %  1-06,  PbO-17,  BiO-60,  fil-B'7= 

99-4'!,  Ebelmen. 
8.  EeMslberg,  '!0l7  1518        8-08      2-63.  Ca  0-60,  fig  0-21,  Cu  0-80,  Oo  0-64, 

Si  0-90,  S  and  lose  1-48=:100,  Eammelsberg. 
In  analyses  6  niid  fl,  Kammelabet^  oonsiders  50  and  40  per  cent,  of  the  sapBroxyd 
of  manganeaa  a  mixture,  and  a  similar  allowance  is  made  by  iiim  for  the  others.  As 
the  mineral  occurs  only  massive,  the  nature  of  the  species  cannot  be  satisfactorily 
asoertainfld.    Ho.  7  contains  jjotassa  as  well  as  baryta.     No.  E  is  anhydrous. 

B.B.  yields  water,  gives  a  violet  color  to  borai,  and  is  completely  soluble  in  muri- 
atic acid,  excepting  a  small  quantity  of  silica,  affording  chlonne. 

This  is  a  common  ore  of  manganese.     It  is  frequently  in  alternating  layers  with 
pyroluaite.     It  oeoura  in  botryoidal  and  etalactitio  shapes,  in  Devonshire  and  Corn- 
wall; at  Ihlefeld,  in  the  Hartz;  also  at  Johanngeoi^enstadt,  Sobneeberg,  Ilmenau, 
Eglersbitrg,  Siegenj  etc. 
It  forms  mammillary  maseaa,  at  Chittenden,  Irasbui^h,  and  Brandon,  Vt. 
Hamad  from  ibiXos,  smooth  or  naked,  pAns,  black 

NEWKIRKITK 

Occurs  in  small  needles,  onder  the  microscope  apparently  rectangular  prisms. 
H,=3~8'6,  G.=3'824.  Lnetre  metallic,  splendent.  Color  a  brilliant  black. 
Opaque.  Rather  Beetjla 

a>n!po«iiicJ».—Aoeording  to  Moir,  (Thom.  Min.  i,  609) :  ffln  SS-30,  Fe  40-35,  S  6-70 
=108-86. 

Forms  a  coating  on  red  Hematite  at  Newkirchen,  in  Alsace. 

WAD.  EARTHY  COBALT.  CUPREOUS  MAHGANESE.  Earthy  Manganese. 
Bog  Manganese.  Mangansohatim.  Groroilite,  Seri/iieT.  Seliamnartiger  Wad- 
Graphit,  ^— Erdliobold.  Sehwaraer  Erdkobalt,  MaM.  Cobalt  Oxide  Hoir.  fli 
AabolaQ,  Sreil.     KakooLlor,  Breit. — Kupfermanganeri.    Lampadita. 

The  manganese  ores  here  included  occur  in  amorplioua  and  reni- 
form  itiasees,  either  earthy  or  compact,  and  aonietimes  incrusting  or 
as  stains.  They  are  mixtures  of  different  oxyds  and  cannot  be  con- 
sidered chemical  compounds  or  distinct  mineral  species, 

H.=0-5- — 6.  Gr.=S — i-26  ;  often  loosely  aggregated  and  feel- 
ing very  light  to  the  hands.  Color  dull  black,  bluish  or  bro-wnish 
black. 

Cooijwriiion.^Rammelaberg  conaiders  them  related  essentially  to  Pailomelane  un- 
der tiia  formula  &  Mn-|-H  (or  B*),  but  miscd  with  other  ingredients. 

WW  or  Bog  Maoganeae  ocnaiBts  mainly  of  oxyds  of  manganese  an-I  water,  with 
some  oxyd  of  iron,  and  often  silica,  alumina,  lime  or  baryta.  Qrormlite  occurs  in 
roundish  masEcs  of  a  browniah-black  color  and  reddish  brown  streafe ;  it  is  from 
Groroi  in  Mayenne,  Vicdessos  and  Canteen,  in  France.  Hardness  sometimes  6  to  6-B. 

Oapremts  Mangttt^sf  (Kupfermanganera)  contains,  besides  hydrous  osyds  of  man- 
gauese,  14  to  25  per  cent,  of  black  oxyd  of  copper,  and  4  to  18  per  cent,  of  oxyd  of 
cobalt,  with  various  impurities.     G.==8'l — 8-3. 

Pdokonite  is  a  variety  of  cupreous  manganese,  having  a  liver-brown  atreak ;  H. 
=3;  G,=2-567. 

Earthy  Cobalt  {Asbolan)  is  a  wad  in  which  oxyd  of  cobalt  sometimes  amounts  to 
83  per  cent. 

Analyses;  1,  Klaproth,  (Beit,  iii,  311);  2,  3,  Turner,  (Edinb.  J.  Sci.  N.  S.,ii, 
313);  4,  6,  Berthicr,  (Ann.  Cb.  Phys.  li,  19);  6,  Wackenroder,  (Kastn.  Arohir.  jdii, 
302,  x!v,  257) ;  7,  Schefflar,  (Arch.  d.  Pharm.  xsxv,  360) ;  8,  Rammelsberg,  <Pora. 
Ixii,  157);  9,  Igelstrom,  (Jahreab.  xxv,  342);  10,  13,  Beck,  (Bep.  Min.  N.  Y.,  p.  66); 
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t,  RmnmelBberg,  (Pogg.  liv,  646) ; 


JVIn     Su       O       Pe      jiti       da       S 

I.  Clttostlial,  68'  6-S     1-0    H-B,  Si  80,  C  I'O,  Klapratli, 

3.  Devonsiiire,         T9'13        8'8a   1-4    10 '66^100  Tamer. 

3.  DepbyahiTB,    38-S9  — -  5a'3*  6-4   10-28,insol.  2-74=1 09 -3 8,  T. 

4.  Yiod^BBOs,       eS-S    11-7 13-4,  *n-0=100'e,Berthier. 

5.  Groroilite,       63-4    la-S    B'O 15'8,  olay,  8'0=100,  Berthier. 

6.  Baden,  33-73- 933 40     81'83,  Pb  13-38,  Pb  8'0,ee0-33, 

Si  0-18,  quartz  3-60,  W. 

7.  IlmannH,         66-B    13-1      ] '0    8-1    —    9-8,  §i  2-5=100,  Soheffler. 

8.  Eiibeland,      61-50  13-48    1-010-36 10-30,  §i  0-47,  6a  4-33,  S  3-6S, 

^100,  Ramm. ' 

9.  "Weatgothland, 82-51    0-17 5-63,  Si  1-43,  Si  6-30,  6a  1-91, 

]ili:gO-6B=98-21,IglBt. 

10.  HillBdale,N.T. 88-50    16-75 ■    ]l-50,  iusoL  3-25=100,  Beok. 

II.  Austeriitz,  "  .68-50    22-00 ■    17-00,insol.  2-50=100,  Beclr. 

13,  Siagon,  68-6    10-4      5-7 -^    13-9  (with  loss,)  Si  10-7,qTiartK 

1-8,  Barthier. 

18.  Skidberg,  66-16  2-70  15-34  6o  0-02  13-07,  Si 0-93,510-76,  6a0-6e, 

Slg  0-28,  t.  0-28=99-11,  Bahr. 

II.  Earthy  Cobalt,  (Asbolau.) 

Sin     Stn       0       Pe      Ba       6o     Cu  S 

14.  Oberiausitz,    ■ 16-0  — ~   19-4"  0-2  17-0,  8ia4-e,5l20-4=97-8,K. 

16.  Cjvmadorf,       81-21 6-78 82-06 32-90=92-94, Dobereiner. 

16.  "  40-05__9-l7    4-56    0-50    19-45  4-35  21-24,  K0-37=99-94,Eamm. 

•  With  oiyd  otMaaBinese. 

in.   Cupreous  Manganese,     Kiipferactwarze,  Or  Black  Copper,  in  part. 

&i    Stn      0      ge    fia    Co     Ca      fl 

17.  Sohlntkenwald,      ~  74-10  —  0-13 4-80  30-10,  SiO'S,  gypsum  1-05 

=100-47,  Kereten. 

18.  Caiuedarf,  49-99 8-91  4-70  1-64  0-49"  14-67  14-46,  Tkg  0-69,E:  0-53,  Si 

a-74Ca  2-26=101-06  E. 

19.  "  63-22 9-14  1-88  1-70  0-14M6-85  16-94,  fi!  0-66  6a  2-86= 

103-44,  Bot. 

20.  Lnul*rberg,  30-05  39-00 —  11-50  29'45, 

bWilhnxjdotDicM. 
The  following  formulas  have  been  suggested  for  several  of  the  above  results : — 
Ho.  5.— Stn  ll=ltfn  83-17,  fi  lB-83, 

7  and  8,— (iln,  6a,  Ba,  S)  Ha=-4-3fi,  mixed  with  M.u  (Samirt.)  suggesting  a  rela- 
tion to  Psilomelane.     For  No.  8,  fi  Stn^-j-SH,  Beri. 
0,-2  (Hn,  Sl)4-S,  Smnberg. 
Ho,  13  has  H.=6-6;  G.=4-254. 
16.— (6o,Stu)+6S? 

16.— (Co,  6u)  Stn'-(-4H  mixed  -with  Sn— or  uaor  Peilomolane,  Ramm. 
17.— Sn+3a,  mixed  with  Cu,  .STcrJiew,- On  BEn''4-8  fitu  fi',  Sera.- or  6u  Stn  H' 

18,  19,— fi  Stn'+Sfi,  Ramm.  ;  but  mined  with  some  brown  iron  ore,  oxyd  of  man- 
gBJiessand  other  impnrities.  This  is  the  gdneral  formula  gi-ven  by  Bammolsberg  for 
the  above  minerals, 

18 
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Tte  above  ores  are  results  of  the  deoompoBition  of  other  ores — partly  of  oxjda,  and 
partly  of  tnangiiiiceiau  earboaatoe.  They  ooour  at  the  localities  above  mentioned, 
and,  many  other  places.  "Wad  or  Bog  maiiKanese  is  abundant  in  the  counties  of  Co- 
lumbia  and  Duehese,  N.  ¥.,  at  Austerlitz,  Canaan  Centre,  and  elsewhere,  where  it 
occore  as  a  marsh  deposit,  and  according  to  Mather  has  proueeded  from  the  altera- 
tion of  brown  spar;  also  in  the  southwest  part  of  Martinaburg,  Lewis  Co.,  in  a 
swamp.  There  are  large  deposits  of  this  bog  manganese  at  Blue  Hill  Bay,  Dover, 
and  other  places  in  Maine. 

Earthy  Cobalt  occnrs  with  cobalt  pyrites  at  Rieohelsdorf  in  Hesse,  Saalfeld  in 
Ihuringia,  at  Nertecliiusk  in  Siberia ;  at  Alderly  Edge  in  Cheshire.  An  earthy  co- 
balt occurs  at  Mine  la  Motte,  Missouri,  which  contains  10  or  11  per  cent,  of  oxyd 
of  nickel,  besides  oxyd  of  cobalt  and  copper  with  iron,  lead  and  sulphur ;  also  near 
Silver  Bluff,  South  Carolina,  affording  24  per  cent,  of  oxyd  of  cobalt  to  18  of  oxyd  of 
manganese. 

Cupreous  manganese  is  found  at  Sehlaclcenwald,  and  at  Cainsdorf  near  Saalfeld  ; 
at  Lantarberg  in  the  Harts;  Pelokonite,  a  variety  of  it,  H.^8,  G.^S'E — 2*6,  is  from 
Chili,  where  it  occurs  with  ChrysocoUa,  (Richter,  Pogg.  xxi,  B91 ;  Kei'aten,  Schw. 
"J.  Ixvi,!). 


ATACAMITE,  Jameson.    Salakupfererz,  W.     Eemolinite,  B.  and  M. 

Trimetric.  /; /-113°  20',  0:lj=131°  29';  «  /  5  ,- c=l-131:l: 
1493.  Observed  planea,  I,  1, 1*  n,  H,  it,  *?,  1^.  ^2  :  *a  (ov.  w) 
=:106°M',  U  :  a  Cib.)=139 °4',  15  :_  1*  (top)=105o  40',  /:  1=143'= 
42',  1  : 1  (iiiac.)=126°  40'.  Usual  in  modified  rectangnlar  prisms, 
and  rectangular  octahedrona.  Cleavage :  «»  perfect,  M,  imperfect. 
Occurs  also  massive  lamellar. 

H.=3:^3-5.  G.=::4 — i'S  ;  3-7,  Breit.  Lustre  adamantine— vit- 
reous. Color -various  shades  of  bright  green,  rather  darker  than 
emerald,  sometimes  hlackiali  green.  Streak  apple-gi'een.  Translu- 
cent— subtranslucent. 

Oompoiition. — Cu  Cl-j-sCu  S=Oxyd  of  copper  6S'8,  chlorid  of  copper  81-6, 
water  12-7=100.  Others,  as  that  of  Cobija,  afford  the  formula  Cu  Cl-|-30uli'= 
Oxyd  of  copper  t9"6,  chlorid  of  copper  27-9,  water  22-5=5l00.  Analyses:  1,  Ber- 
thier,  {Ann.  d,  MincB,  [8],  Tii,  642);  2,  Dlei,  (Ann.  Ch.  u.  Pharm.  Ixix,  361), 


^      „  r  blue,  and  gives  off  fume 

n  Charcot,  the  copper  is  reduced  to  the  metallic  state.    In  acids  easily  soluble. 

Tliis  species  was  originally  found  in  the  state  of  sand  in  the  Atacama  provinoe, 
northern  part  of  Chili.  It  occurs  in  different  parts  of  Chili,  especially  at  Los 
Bemolinos;  also  in  veins  in  the  district  of  Tarapaca,  Bolivia;  at  Tocopilla,  IS 
leagues  north  of  Cobua,  is  an  important  locality  in  Bolivia ;  with  malachite  in 
Sonth  Australia ;  it  uso  invests  some  of  the  lavas  of  Yesuvius  and  Etna,  being 
formed  by  the  action  of  the  volcano ;  Schwarzenberg  iu  Saxony,  is  another  locality. 

It  is  sometimes  ground  up  in  Chili,  and  sold  under  the  name  of  Araenillo,  as  sand 
for  letters. 
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OXYDe  OF  AESENIC,    ANTIMOt 


11.  OXYDS  OF  ELEMENTS  OF  THE  ARSENIC 
GROUP. 

I.  ARSENIC  DIVISION. 

1.  AKSEHOLITE  GROUP.— Composition  R  0°.     Monometrio. 

Arbekoute,  As<y.  Sknakmostme,  SbO*. 

a.  VALENTIKITE  GROUP.— Composition  R  0".     Trimetrio. 

ViLENTINlTE,  Slj  0'.  ?  BiSMUTa  OoaitB,         Bi  O'. 

3.  KERMESITEGROUP.— CompoaitioaR  0',(S  replacing  part  of  0).    Monoolini 

Eekmesite,  ■  Sb  (0,  S)'. 

4.  CERVANTITE  GROUP,— Composition  RO*  or  RO'+RO"^, 

Cervaniite,  SbO'-fSbO'. 

B.  VOLGEEITE  GROUP.— Compoeition  R  C+BH. 
Appendix, — BtBUjnutiTii,  J'b'  Sb  0'-|-4fl ;  Ammioljte. 

II.  SULPHTIR  DIVISION. 

SULPHUROUS  ACID  GROUP —CompogitioD  RO'. 

SutPHUKOUB  AO!U,      S  0', 

SUIPHUEIC  ACID  GROUP— Compoaition  RO". 

auimuKio  AoiD,       S  0=. 
WOLPRAMIHS  GROUP.— Composition  E.0'.    Mouometrie. 

WOLFBAMINE,  W  0'.  MoLYBPINE,  M  01 


I.  OXYDS  OF  ARSENIC,  ANTIMONY,  ETC. 


Monometric;  f.  11.  TJaual  in  minute  capillary  crystals,  stellarly 
aggregated,  or  crusts  investing  other  substances.  Also  botryoidal 
aSa  stalactitie. 

II.=1'5.  Q.=S-698,  Roget  and  Dnmas.  Lustre  vitreous  or 
silky.  Color  white,  occasionally  with  a  yellowish  or  reddish  tinge. 
Streak  white.     Transparent — opaque.     Taste  astringent,  sweetish. 

Composition. — XB=Oxygen  24-24,  areGiiio  66'16. 

B.B.  completely  Toiatilizod  in  white  fnmas.  In.  Uie  inner  flame  blaekena,  and 
gives  off  an  alliaceoua  odor.     Slightly  soluble  in  hot  water, 

Fonnd  aocoropanjing  or^  of  ailver,  lead,  arsenical  iron,  cobalt,  nickel,  etc,  at 
Andreaaberg  in  the  Ilartz,  and  formed  by  the  decomposition  of  other  Bpeeiea.  Oo- 
'  '     "    '  'n  Bohemia,  at  Kspnifc  in  Hungary,  and  in  l£e  old  niinea 
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DESOEJPnVE  MIBKKALOGT. 


It  differs  from  ph  rm      lit 

Haidinger'B  n  m    Aree    t 
havQ  changed  it  t   Ar    alt 

N^atiye  Acsen  ftan  d  by  a  lilactiat  atrast  or  powder,  whioli  Iiaa  been 

eonsidered  ft  auboxyd  (As)  ;  but  according  to  Suoltow,  it  is  a  mixture  of  metallie 
aTsenic  and  Arsenoua  a^d.   - 

ABSBKPiisi.i.rrE.    Breithfta])t  hm  thus  named  a  mineral  of  the  composition  of  Ar- 
senolite,  occurring  under  a  trimati'ie  form,  hoEDceomorpliom  with.  Talentinite. 


8ENAEM0NTITE,  S.- 


ie  Seaar 


ml,  Ann.  Ch.  Phjs.  [3],  x: 


jtfonometric ;  in  simple  octahedrons,  (f.  11).  Cleavage ;  octalie- 
dral,  in  traces.     Also  granular  maasive. 

H.=2 — 2-5.  G.=5-22 — 5-3.  Lustre  resinous,  inclining  to  sub- 
adamantine.  Transparent — ti'anslucent.  Colorless  or  grayisli. 
Streak  ■white. 

Oomposili(m, — 81)  (lilio  Talentinit6)=0xygeji  lS'68,aQtimoiij'  84'39,  with  Boma- 
tlmea  1  p.  c  of  lead  and  1  to  8  p.  o.  of  grayidi  olay.  Soluble  in  muriatic  acid.  B.B. 
iike  Talentinite. 

I'rom  the  proyineo  of  Constantjne,  Algeria,  at  Sensa,  and  alao  from  Pemeok  near 
Malaezka  in  Hungary,  The  octahedrons  are  sometimes  more  than  a  centimeter  in 
dianieter. 

LOny  Bloom. 


e,  Jletid.     Antimoine  Oxid6,  If, 


gS4 


Trimetric.  /:  J=1S6'' 58';  O:B=105=35';  a: 
0=3-5868  : 1 :  2-5365.  Observed  planes,  /„M,ii;, 
11,  4^,  23.  U  :  n  (adj.)='rO°  32',  U :  ^1=1^9°  32', 
I:  ii=lll°  31'.  Omux  in  rectangular  plates  witli 
the  lateraledges  beveled,  and  in  aeicular  rhombic 
prisms.  Cleavage:  I,  mghlj  perfect,  easily  ob- 
tained. Twins :  plane  of  composition  m,  produc- 
ing an  aggregation  of  thin  plates.  Also  massive ; 
structm-e  lamellar,  columnar,  and  granular, 

H.=2-5 — 3.  G.=5-566,  crystals  from  Brauns- 
dorf.  Lustre  adamantine,  **  often  pearly ;  shining.  Color  snow- 
white,  occasionally  peacli-blossom  red,  and  ash-gray  to  brownish. 
Streak  white.     Translucent — suhtraneparent.     Sectile. 

Oomposition. — Sl)0'=Oxjgen  lE'SS,  antimony  84'33.  Analysis  by  YanC[uolin, 
(Hauy'aMin.  iv,  ii'Ti): 

Osyd  of  Antimony  86,  Ibid,  and  iron  S,  Silica  8=97. 

Fnaes  in  the  flame  of  a  candle,  and  before  the  blowpipe  is  entirely  volatilized, 
covering  the  charcoal  with  a  wbite  eoftting. 

This  species  results  from  the  alteration  of  gray  antimony,  native  antimony,  and 
.  other  antimonial  ores. 

The  tabular  crystallizationa  of  this  apeeies  occur  in  small  quantities  at  Przibram 
in  Boheioia,  in  veins  traversing  primitive  roeke ;  and  the  prismatic,  at  Braiinadorf, 
near  Freiberg  in  Saxonj,  Malaczta  in  Hungary,  AHemont  in  Danphiny,  and  else- 
where in  Europe. 

Antimoitophyllits  contains  oxyd  of  antimony,  and  occurs  in  thin  inequiangulat 
-six-Bided  prisma     Locality  unknown. 
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JIISMDTH  OCHRE.     Oxyd  of  Bismuth.     WUmutlioehi'e,  W:     BlBMutli  Oxyde,  H. 

Crystalline  foiin  not  observed.  Occurs  massive  and  dissemina- 
ted, pulverulent,  earthy;  also  passing  into  foliated. 

Gl-.=4'3611,  Biisson.    Lustre  adamantiue— dull,  earthy.    Color 

freenish-yellow,  sti'aw-yellow,  grayish-white.  Fracture  conchoi- 
al— earthy. 

OomposUion. — Si=rf!)sygeD,  10'B5,  bismntli  89 '66,  along  with  aoma  iron  and  other 
impurities.    AmaljHis  by  Lampadiue,  (Handb.  &  Cteni.  Ann.  p.  386) ; 

Oxyd  of  biamuth  86 '4,  oijd  of  iron  5-1,  carbonic  acid  4-1,  water  8-4=99. 

Snekow  obtMned  for  another  derived  from  the  deoompoeition  of  aoienlite,  (Dia 
Terwitl,  iniMin.  14),  Bi  96-B.  Sa  1'6,  Pe',  S'  2-0=100. 

B.B,  on  charcoal,  easily  rednced  to  the  metallic  state,  and  aubsoguently  the 
greater  part  may  be  dieBipated. 

Occnre  pnlvevulent  at  Sehneebai^  in  Saxony,  at  Joaohimstahl  in  Bohemia,  and 
with  native  gold  at  Beresof  in  Siberia.  Dr.  Jackson  reports  an  oxyd  of  bismuth 
not  carbonated,  as  occurring  with  the  tetradyraite  of  Tii^inia.  An  earthy  steatitio 
mineral  from  Agnes  in  Cornwall,  afforded  Macgregor,  Oxyd  of  bismath  SB'S,  car- 
bonic aeid  Bl'S,  peroxyd  of  iron  21,  alumina  7'6,  silica  6-V,  water  3-6. 

KEEME8ITE.  Bed  Antimony.  EothepiesglaBerz,  W.  Eothspeiasglnnzarz,  Haws. 
Antimonblende,  Z.  Antimoine  Hydro-Snlfur^.  Antimoine  OxydS  Sulfur^,  B. 
PjrautimonJte,  Br.    PjroBtibite,  vU    Kermeaome,  Chapman.    Kermes,  B.  &  M. 

Monoclinie.  C=17°  51' ;  0  :  U=10^°  9',  0 :  li  (plane  on  acute 
edge)=115''  36',  0  :  ii=UQ°  57'.  Cleavage:  tasal.  Usiially  in 
tuits  of  capillary  eiystala,  consisting  of  elongated,  slender  six-sided 
prisms. 

H.=l — 1-5.  G.=4-5 — i'6.  Lustre  adamantine,  inclining  to 
metallic.  Color  cherry-red.  Streak  brownish-red.  Feebly  trans- 
lucent.    Sectile.     Thin  leaves  slightly  flexible. 

Composition-.— ^bO'-j-2SbS'=:Osyd  of  antimony  30-2,  sulphnret  of  antimony,  69-8 
=100.    Analyses  ;  H.  Eose,  (Fogg-  iii,  453,  the  sulphur  separately  determined) : 
1.        Antimony  7446,  oxygen  B'SS,  sulphur  20*49. 

a.  "       ts-ee,  "     4-2'?,  "     20-49. 

B.B.  fiisea  readily  on  chnrcoal,  and  at  last  ia  entirely  volatilized.  In  nitric  acid 
it  becomes  covered  with  a  white  coating. 

Results  from  the  change  of  gray  aniimony.     Occurs  in  veins  in  quartz,  aecom- 

Sanying  gray  and  white  antimony,  at  Malaoiia  near  Posing  in  Hungary,  at  Braons- 
orf  near  Freibei^  in  Saxony,  and  at  AUemont  in  Dauphiny. 
The  tinder  ore  has  been  shown  to  be  wholly  distinct  from  red  antimony. 

IS  Antimonoxyd.    Autimonocher, 

In  aciculai"  crystallizations.  Also  massive,  as  a  crust,  or  a 
powder. 

Gr,=4-084.  Lustre  greasy,  bright,  or  eartby.  Color  Isabella- 
yellow,  sulphur-yellow,  or  nearly  white, 

Oompositioit. — SbO'-f-SbO'^:Oxygen  19'9,  antimony  80-1.   Analysis  by  Dufrenoy  : 
O  Sb  Cafl  ¥e 

16-86  67'60  11-4B  I'SOiBsW.  2-70=88-80. 
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Fe    1 
siv,  61). 

B.B.  infaaible;  but  easily  reSueei  on  ehareoiiL  Soluble  in  inuriat  o  ac  d.  F  nnd 
■with  gray  antimony,  aud  resulting  from  its  alteration  at  Carvai  tes  m  Galio  a 
Spain,  Chazelles  in  Auvergne,  Pdeobanya,    Kremnita  and   elaewhere   in   Hun 

SiiEiooNiBB,  SdUii  (Antimonoohre,  Spiessglanzooter,  Biiiis.,  Stiblite  Slan  )  is 
Eonaidered  a  mixture  of  Tftlentinitfl,  oervantite,  and  hydrous  antimonio  a  d  b;  & 
H.  O.  Volger,  (Entwiok,  Min.  1864,  73),  It  oeoucB  maesiTe,  and  yuU  w  si  i  olor 
n.=6'5.  G.=a-2e.  Blum  and  Delffi  obtained  in  an  analysis  (J.  t  pr.  Choni.  xl, 
318),  0  IB'64,  Sb  TB'SS,  As  (r.,  H  4-fi3.     From  Goldkronaeh  in  Bavaria. 

TOLGEHITE.     Hydrona  Antimonio  Acid.    Antimonoeher,  m  part, 

A  white  powdor  or  cruet  ocurring  with  ceryantite,  and  resulting  from  its  alter- 
ation, haying  tho  formula,  aocording  to  Volger,  (Entw.  Min.,  17),  Sb  0'+6  fi= 
os^an  18-8,  antimony  60-3,  water  21-0. 

A  white  antimony  from  the  province  of  Constantino,  Algeria,  analyzed  by  E. 
Curaenge,  (Ann.  d.  K  [4],  sx,  80),  afforded  O  17,  Sb  63,  fl  16,¥e  1,  gaugue  8=98, 

BLETHmoiTE,  2^icol.  (Blflini^re,  Haas:  Antimonate  of  Lea^.  AntimonBHures 
Bleioiyd.)  Probably  a  mechanical  mixture  of  \saA  and  antimony  Dehres.  Ooeurs 
amorphous,  reniform,  spheroidal ;  also  earthy  or  incrueting ;  stmctnre  often  cnrved 
lamellar.  H.=:4  6.=3-933,  Kareten;  i-6— 4*78,  Hermann.  Lustre  resinous,  dull, 
or  earthy.   Color  gray,  brownish,  yeUowieh.   Streak  grayish  or  yellowish.  Opaqne. 

GompoiUiim.  —  f  b'  §b4~4S,  according  to  Hermann^^Antimonic  acid  31 'S,  oijdof 
lead  62'0,  water  6'7.  Analyses;  1,  Plaff,  (Bohw.  J.  ixvii,  1);  a,  Hermann,  (J.  t  pr. 
Chem.  ixriy,  179): 

1.  ih  43-96,  %s  18'4a,  f'b  sa-10,  6u  S'24,  ffe  0-24,  Si  2-34,  8  0-62,  Fe  Mn  3-32 

=103-23,  P. 

2,  Sb  31-71,  tb  61-88,  S  6-46=100,  Herroatm. 

B.B.  on  charcoal  fusea  to  a  metallio  globule,  gives  out  fames  of  antimony,  and 
finally  yields  a  bead  of  lead.  From  Hertechinek,  Siberia,  and  supposed  to  result 
from  the  deeompoaition  of  other  ores  of  antimony. 

s,  4th 
ligsaurcs. 

A  red  powder,  conBiating,  aocording  to  Domeyko,  of 

8b  12-5,         fig  14-0,         S'o2a-3,         Si  36-5,         Sand  loss  24-7=100, 
being  an  antimonite  of  quicksilver  mixed  with  clay  and  hydrated  oxj-d  of  iron. 

From  the  mines  of  mercury-  in  Chili,  ftceompanying  ores  of  antimony,  copper, 
and  mercury.  Also  at  Silbei^,  near  Olpe,  Westphalia,  where  it  ia  produced  by  Uie 
deoomposition  of  a  quicksilver  gray  copper.  The  name  Ammiolite  is  derived  from 
Bfiuiop,  vermilion. 

Thifl  mineral  may  be  only  a  mixture,  and  is  therefore  placed  hero  witli  the  oxyds, 
rather  than  among  the  salts. 
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n.  OXTDS  OF  SULPirUR,  TUNGSTEN,  KOLYEDENUM, 
ETC. 

SUXPHUROUS  ACID. 

Gt-,e  iijs      Ct  =3-2S4,  Thonard.     Colorless.     Taste  acid.     Odor 
pungent 


[S  avolvcd  from  most  active  Toloanoea.     Tlia  sulphiii 
produoed  W  the  meeting  of  this  gaa  with  91 '  ' 
i  decomposition  and  a  deposition  of  sulphur 

SULPHnjRIO  ACID. 

Liquid.  Gr.=l'85.  Colorless.  Odor  pungent.  Taste  intense- 
ly acid. 

Composition, — fi  S^Sulphurio  aeid  81 '8,  and  water  18-4=;100. 

This  aeid,  in  a  dilute  state,  has  been  found  in  the  neighborhood  of  several  vol- 
canoes. It  oacura  near  Sienna,  in  the  cavities  of  the  small  volcanie  mountain  named 
Zoeolino,  and  in  a  cavern  near  Aix,  in  Savoy.  Water  strong  with  sulphuric  aeid 
oeoura  at  Alabama,  Genessee  Co.,  K  T. ;  also  at  Tusoarora,  near  Brantford,  at 
Chippewa,  Niagara,  and  at  St.  David's,  Canada  West.  The  first  afforded  W.  J. 
Craw  and  H.  Erni  for  1000  parts  of  water,  (Am.  J.  Soi.  [3],  ii,449: 
Free  5    f-eS      Si  8'      CaS      fi^S       K§       S"a§        Si       NaCl 

2-0122   O-430S   0&102    1-106S    04S92   O'lOel    011S8    0-06S6     =4-6TS0,  Erni. 

3W70  0-4366   0-8332   1-1161   0-6305   0-0822  0-0B45   0*0363   0-0684=4-6848,Oraw. 

The  Bpecific  gravity  of  the  water  is  1-00482  at  15°  C,  Erni. 

The  Tuscarora  waiter  afforded  T.S.  Hnnt  4-2  parts  of  sulphurie  aeid  in  1000, -with 
above  2  of  the  sulphates  of  iron,  alumina,  lime,  magnesia,  besides  traces  of  alkalies, 
and  some  sulphuretted  hydrogen,  (Logan's  Geol.  Eep.  1847,  160).  Sulphurie  aeid 
results  from  the  osydafjon  of  sulphuretted  hydrogen. 

Paramo  de  Euia  in  New  Granada,  and  Rio  Tinagre,  are  volcanic  localities. 

QgBtio  Oohre,  S.  SilUman,  Am.  J,  ScL  iv,  62. 
>chre,  Saus.     Seheelsaure,  Ifaamann. 

Monometric.  In  cubes,  also  pulverulent  and  earthy.  Color 
bright  yellow,  or  yellowish-green. 

Oompoaitian. — W  or  pure  tungstie  acid=Oxygan  20-7,  tungsten  "79-8. 

B.B.  on  charcoal  beoomea  black  in  the  inner  flame,  but  infiisible.  A  clear  ^laas 
in  the  outer  flame  with  borax;  with  more  of  the  mineral  enamel- white  on  cooling  ; 
in  the  inner  flame  a  yellowish  glass,  but  if  a  larger  proportion  be  added,  it  is  blood- 
red  on  cooling. 

Occurs  at  Lane's  mine,  Monroe,  Ct.,  filling  small  cavities  in  other  ores  of  tungsten, 
or  coating  them,  and  haa  resulted  from  their  decomposition.  Also  found  at  St. 
Leonard,  near  Limoges,  rarely  in  distinct  cubes  of  a  snlphur-yellow  color  on  wol- 
fram and  ouartz,  3  fine  speeimcn  of  which  is  contained  in  the  cabinet  of  M.  Adams 
of  Paris;  also  with  wolfram  in  Cumberland.     Also  in  Cabarras  Co.,  N.  C, 
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MOLYBDINE,  ZsUsom  aud  Greg.    Molybdana  Ochre,     Molybdiuiocher,  Karsten 
An  earthy  yellow  powder  or  incrustation. 

Gomposition. — So=Oxygeii  S4'29,  molybdenmn  65-71. 

B.B.  on  charcoal  tosee  to  a  slag,  Vitb  borax  forniB  a  oolorlesB  elaSB  in  the  outer 
flame  and  a  brown  glaes  in  the  inner.  Redneed  with  soda.  Eawly  soluble  in  mu- 
riatic acid,  and  the  solution  ia  rendered  blue  by  metftllic  iron. 

Occurs  with  molybdenite,  from  which  it  is  probably  deriTed,  at  the  foreign  lo- 
calities of  this  species;  also  at  Westmoreland,  N.  H,,  and  Chester,  Delaware  Co., 
Pennsylvania. 

Molybdate  of  Iron  I — Deep  yellow  and  eub-fibrous,  or  in  tufted  imperfect  crystals  ; 
and  also  pulverulent.     According  to  an  imperfect  analysis  by  D.  D.  Owen,  (Proc. 

Ac  N.Soi.  Pliilad.,Ti,  108),eontain9Sio4(^  "-"=  ■«'•■--"   >■■»-<■•  ^  '(' ■■''    t  f  r 

ea^T.    From  the  gold  region,  California, 


ni.  OXYGEN  COMPOUNDS  0.F  CARBON,  BORON, 
AND  SILICON. 


CARBONIC  ACID. 
Q.=l-5245.     Colorless.     Taste,  slightly  acid.     Ex- 
cites a  pungent  sensation  in  the  nostrils,  and  destroys  life. 

Gomposition. — C^lai'bon  21-27.  osygen  IS'lS.    Extinguishes  oonibuBtion. 

ETofred  from  many  mineral  waters,  and  also  about  some  volcanoes.  The  Sara- 
toga and  Ballston  waters  owe  their  briebneBB  to  this  gas,  which  is  constantly 
aaoaping.  The  mineral  waters  of  Germany  are  famons  localities.  Near  Naplee,  on 
lake  Albano,  there  is  a  amall  cave  called  Grotto  del  Cone,  which  is  filled  -with  oar- 
boole  acid  to  the  level  of  its  entrance  ;  the  lake  is  supposed  to  occupy  tbe  crater 
of  a  volcano  aud  the  hot  baths  of  San  Germano  are  situated  on  its  banla. 

SASSOLIN",  Jfeaes.    Boracio  Acid.    Acid  boracique,  H. 

Triclinic.  I:  I'=118°  30',  0  :  7=95°  3',  0  : 1'=80°  33' B.  and 
M.  Twins,  compounded  parallel  to  the  base.  Cleavage :  basal 
very  perfect.  TJsually  in  small  scales,  apparently  six-sided  tables, 
and  also  in  stalactitic  forms,  composed  of  small  scales. 

H.=l.  G.=1'48.  Lustre  pearly.  Color  white,  except  when 
tinged  yellow  by  sulphur;  sometimes  gray.  Feel  smooth  and 
unctuous.     Taste  acidulous,  and  slightly  saline  and  bitter. 

Ooit^otition, — SS'^Boraeio  acid  66-4,  water  43'B.  The  native  stalactitic  salt, 
according  to  Klaproth,  (Beit,  iii,  87),  contains  mechanically  mixed,  sulphate  of 
magnesia  and  iron,  sulphate  of  lime,  silica,  carbonate  of  lime,  and  alumina.  Erd- 
manu  has  stated,  (J.  £  pr.  Ch.  siii,  7,  8),  that  sassolin  containa  3'IB  per  cenf^  by 
weight  of  ammonia,  and  instead  of  being  pure  boracio  acid,  that  it  is  a  borate  of 
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Fuses  in  a  onndle,  and  at  first  tiugee  tlis  flams  R^een  ;  but  this  color  disappears 
wlien  the  wftter  of  urjstalliantion  ias  evaporated.  Tha  cooled  gloliule  is  glaaay,  and 
opoqae  if  any  gypauui  ia  present. 

Found  abundantly  iu  the  crater  of  Valcano,  one  of  the  Lipaii  isles,  forming  a 
layer  on  the  sulphur,  and  around  the  fumarolea  or  exits  of  the  eulphureoua  exhala- 
tions. It  is  obtained  for  tlie  arts  from  the  voloanio  fmoarolea  of  Tosoany.  The  first 
locality  known  was  at  Ssaso,  whence  the  name,  Sassohn.  Ilie  hot  vapors  at  the 
lagoona  or  boiling  sprinp  of  Tuscany,  oonaist  largely  of  bovacic  uoiA  The  vapors 
are  made  to  pass  through  water,  which  absorbs  uie  hopaeio  aeid  ;  the  waters  are 
then  evaporated  by  means  of  the  steam  from  the  springe.  Thay  yield  aeven  to 
eirfit  thonsand  pounds  troy  per  day. 

These  lagoons  spread  over  a  surface  of  abont  30  miles,  and  in  the  distance,  clouds 
of  vapor  are  seen  rising  in  lal^e  volumes  among  the  mountains.  On  approaching 
the  places,  the  earth  seems  to  pour  out  boiling  water,  as  if  from  volcanoes  of  varioua 
sizes,  and  the  beat  in  the  immediate  vicinity  is  intolerable  and  the  sulphnrouE 
smells  Euffooating.  {Am.  Jour.  Soi.  Ksxvii,  1886,  270,  and  [3],  ix,  xi,  188;  Quart. 
J,  Geol.  Soo,  vi,  861.) 

QUARTZ,  riint.  Silex.  Chalcedony.  A^te.  Jasper.  Homstone.  Cat's  Eye. 
Amethyst.  False  Topaz.  Kose  Quartz.  Prase.  Chrysopraae.  Cantalite.  Iron 
Flint.    Heliotrope.    EisenkiaseL    Bei^-orystaL    Kalzedon. 

Bhoinbobedral.  S:  S—U"  15',  0  :  ^=138°  13' ;  a=l-0999. 
Obaerved  planes :  rhombohedrons,  J,  1  {S),  f,  3,  3, 4,  5,  6,  —11, 
-7, -j,~2,-|, -1,-|;  pyramids,  13,  23;  gyroidal  forms,  between 

22  and  *  to  left,  I  3f,  I  4|-,  I  5f ,  I  6|,  I  8f ,  I  13i§ ;  ib.  between 

23  and  i  to  right,  r  Y  ¥'  ^  1 5'  ^  ^t'  ^  V  ¥>  ^  V  V'  ^  ^a'l  **  ^^ 
^1;  ib.  betweeen  23  and  .S  |  f,  ^  |;  between  22  and  -1,  i  |.; 

Srismai,  i3,  *5,  *f.     Hemihedr^,  or  tetai-tohedral  in  23,  and  all 
ieform3  following,  of  the  above,  excepting  i  and  *  2.     Faces  li 
often  brighter  than  -1 ;  i  generally  striated  norizontally. 


i?=141°  4Y' 

1=154°  43' 

2=158°  31' 

4 

3=165=  18' 

i 

22=142=  2' 

i 

3|=154°  55' 

i 

41=161°  31' 

i 

6|=167°  5!)' 
8J=17r  8' 
18«=174"39' 
JICOT.  32)=125°28' 
1 1  (OT.  22  =118°?' 
«  =120° 
ii=V!V  33- 


s 

l-(oT.>;)=103'>3f. 

s 

-l(adj.)=138°44'. 

B 

*  (ov.  22)=113°  8  . 

R 

22=161'  C. 

B 

1 1=175°  1'. 

-1 

11=167°  40'. 
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Cleavage:  ^, -1, and  i  very  indiBtinct ;  sometimes  effected  by 
plunging  a  heated  cryatal  into  cold  water.  Twins :  face  of  cora- 
positioHj  0,  (basal  pla,ne);  piano  truncating  pyramidal  edge, 
(f.  342);  Ji,  (f.  343  A.,  S,  (Rose),  opposite  views  of  the  same  crys- 
tal),   llie  two  crystals  in  twins  compounded  parallel  to  o,  some- 


times penetrate  one  another  very  irregularly,  while  the  external 

Slaoes  are  regular  and  even.  Also  f.  345,  346,  metagenic  twins, 
).  131_).  Figs.  18S,  189, 193  represent  distorted  crystals.  Also 
stalactitic  and  mammillary  forms.  Often  massive,  either  impal- 
pable, or  coarse  granular.  Sometimes  coarsely  tabular  and  re- 
ticulated, 

H.=7.  G.=2-5— 2-8;  2-6413— -2-6541, Beudant;  2-6r01,Hauy. 
Lustre  vitreous,  sometimes  inclining  to  resinous;  splendent — 
nearly  dull.  Colorless,  when  pure;  often  various  shaaea  of  yel- 
low, red,  brown,  green,  blue,  black.  Streak  white,  of  pure  vari- 
eties; if  impure,  often  the  same  as  the  color,  but  much  paler, 
Tranaparent— opaque.  !Fracture  perfect  conchoidal- — subcouchoi- 
dal.    Tough— -brittle— friable. 
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Oomposition Pure  silica  in  the  insoluble  state,  that  ie,  not  taten  up  by  a  potKsh 

Bolution.  Impure  varietiea  contain  variable  quantities  of  oxjd  of  iron,  alumina, 
oxyd  of  manganese,  nickel,  &e.  B.B.  alone  undergoes  no  ehango,  but  with  Eoda, 
foses  readily  with  effervesoeace  to  a  traneporent  glass. 

The  vai^eties  arise  eitber  from  crystallization,  mode  of  formation,  or  impnritiea ; 
and  are  naturally  distributed  intfl  thcee  series.  (Ist),  presenting  the  bright  glassy 
lustre  of  broken  gwarii  eryatal;  {2d),  prosen tine  the  gbstening  snli vitreous  or  waiy 
lustre,  and  translueency,  or  Bubtransparency  of  Chalcedony;  (3d),  with  the  nearly 
dull  lustre,  dull  colors,  and  opacity  ot  Jaiper. 

I.  The  viireoiia  varieties. 

Aoeit  <iT/s(ai  includes  pure  crystals  of  quartz.  This  stone  wl  n  cut  fir  jewelry, 
is  called  "white  stone/'  An  atteriated  variety  ontainH  whitish  impurities  or 
opacity  arranged  along  the  diametral  planes. 

Amethyst  is  a  clear  purple  or  bluish-violet  variety  of  quaitz  oiystal  The  color 
is  supposed  to  be  due  to  a  smnll  percentage  of  oxyd  ot  manganese  But  Heiatz, 
in  an  analysis  of  a  Brazilian  specimen,  obtained,  besides  sllioa  0  0187  oxyd  of  iron, 
0'62S61i[ne,  0'01!i3  magnesia,  and  0'D418  soda;  and  he  considers  the  color  owing  to 
a  compound  of  iron  and  soda. 

JioM  oaaris  has  a  rose-red  or  pink  color,  and  is  transparent,  or  nearly  bo.  G. 
2-6669  before  heating,  2-6B78  after  lieating,  E.  Wolff.  It  becomes  vary  pate  on  «ii- 
posure  to  the  light  Fsually  massive,  and  often  much  eraoked.  The  lustre  is  vit- 
reous, sometimes  a  little  greasy.  The  color  is  attributed  by  Fuchs  to  oxyd  of  tita- 
oiitm,  who  detected  1  to  l^per  cent,  in  specimens  from  Rabenstein,  near  Bodetunais. 
Berthier  states  that  the  cofor  is  duo  to  organjo  matter.    It  probably  arises  from 


noks  gma-ti 
1  pellucid; 


but  occasionally  tiie  color  ii 

aili-whito  color.     It  is  a  masaive  vit- 


is  tbeD  called  greasy  quarts 

Prase  is  a  leek-green  variety  of  massive  quartz. 

Aeenttirine  quartz  is  minutely  spangled  throughout  the  mass  with  yellow  scales. 
It  is  usually  translucent,  and  of  a  gray,  brown,  or  reddish-brown  color. 

Siderite.    An  indigo  or  Berlin-blue  variety,  from  Golling,  near  Saltzburg. 

FerragittoiK  quarts  is  of  an  opaque-red,  brownish-red,  or  ochre-yellow  color, 
which  is  due  to  oxyd  of  iron.  It  occurs  in  distinct  crystals ;  the  orystaJs  are  eome- 
timca  minute  and  abrogated  into  masses,  like  the  grains  of  sand  in  sandstone. 

II.  ChaUedonic  varieties. 

Chalcedony  haa  usually  the  subdued  lustre  of  wax,  cither  translucent  or  subtiaiis- 
parent;  some  milt- white  varieties  opague.  Occurs  in  mammillary  and  botryoidal 
shapes ;  also  as  stalaetit^,  in  cavities  lined  or  roofed  with  chalcedony.  According 
to  Fuchs,  it  is  true  quartz  with  some  opal  disseminated  thi'ough  it. 

Ohryaoprase.  An  apple,  or  leek-green  variety  of  chalcedony ;  it  ie  colored  by 
nickcL 

Camtliaa.  A  reddish  variety  of  ehaloedony,  generally  of  a  clear  bright  tint. 
Passes  into  common  chalcedony  through  grayish-red  varieties.  Heintz  by  nis  anal- 
ysis shows  that  the  color  is  due  to  oxyd  of  iron ;  he  found  peroxyd  of  iron  OOoO 
per  cent,  alumina  O'OSl,  magnesia  0-028,  potash  00048,  soda  0'076. 

Sard,  a  deep  brownish-red  ehaloedony,  of  a  blood-red  color  by  transmitted  light. 

Agate,  a  variegated  chalcedony,  the  colors  in  clouds,  spots,  or  bands,  the  banded 
eonsisting  of  parallel  or  concentric  layers,  and  either  in  straight,  circular,  or  zigzag 
forms,  "file  last  are  niHtAfortifieation  agates,  from  a  resemblance  to  the  angular 
outlines  of  a,  fortification.  In  other  agatS  the  colors  are  owing  to  foreign  mattei' 
disseminated  through  the  muss.  Most  agate  or  Mocha  stone  is  a  chalcedony  con- 
tmning  within  deii£itio  or  moss-like  delineations  of  an  opaque  brownish-yollow 
color,  which  are  due  to  oxyd  of  manganese  or  iron. 
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Mid  wbito  chalcedony,  tha  stone  is  called  lardongx. 

Oo^s  ej/e.  A  tranalucent  quartz,  presantiag  a  peculiar  opaleeoenoe,  or  glaring  va- 
tamal  refleotions,  when  cut  en  caiochon,  which  effect  is  owing  to  filamante  of  ss- 
beptae.  The  color  is  cominoiily  light  greenish-gray — aometimes  yellow,  red  or 
brownish. 

Ftiitt.  Somewhat  allied  to  ohaloedony,  but  more  opaque,  and  of  dull  colors, 
asually  gray,  emoky-brown,  and  browniah-blact  The  exterior  is  often  wbitish; 
from  mixture  with  lime  or  chalk,  in  which  it  ia  imbedded.  Lustre,  barely  glisten- 
ing, snbTitreotia.  Breaks  with  a  deeply  conchoidal  fractm-e  and  a  abarp  cutting 
etige.  The  flint  of  the  chalk  formation  consists  largely  of  the  remains  of  infusoria, 
sponges,  and  other  marina  productions.  Tba  ailica  of  flint,  according  to  Fuchs,  is 
partly  soluble  silica,  easily  taken  up  by  a.  solution  of  potash.  There  is  nauollj  one 
I>er  cant,  or  so  ot  alumina  and  peroxyd  of  iron,  with  one  or  two  of  water. 

Sornstone.  Eeaemblea  fliut,  but  more  brittle,  the  fracture  mora  splintery.  Ohert 
is  a  term  often  applied  to  hornstone,  and  to  any  Impure  flinty  rock,  including  the 
jaspera. 


in.  Jatpery  varidiei, 

Jasper.  A  dull  red,  yellow,  brown,  or  green  silioeooa  rock,  sometimes  blue  or 
black,  compact,  nearly  or  quite  opaque,  and  presenting  little  beauty  until  polished. 
When  the  colors  are  in  stripes  it  is  called  Striped  or  Rihand  Jasper.  Mgyptiart  Jas- 
per is  zoned  with  colors,  and  forms  nodules.  Poreelain  Jasper  ia  nothing  but  ba- 
ked clay,  and  differs  from  true  jasper  in  being  fusible  on  the  edges  before  the  blow- 
pipe, aedporphyry  often  reaembies  jasper,  but  ia  nearly  pure  feldspar,  and  ia  also 
somewhat  fusible. 

Blood  stotie  or  Heliotrope.  Color,  deep  green,  with  interspersed,  blood-red  spots, 
like  drops  of  blood. 

Lyditna  stone,  ToVfehUone,  or  Basanite.  A  valTot  black  siliceous  stone  or  flinty 
jasper,  used  on  aoeonut  of  its  hardness  and  black  color  for  trying  the  purity  of  the 

SFBoioua  metala.  The  color  left  on  the  atone  after  rubbing  the  metai  across  it,  in- 
icfttes  to  the  experienced  eye  the  amount  of  alloy. 

■  Besidea  the  aboye,  there  la  a  light  apongy  variety  of  quartz,  called  jloat  atcMte — 
mtartz  neetiyite  of  Haiiy — which  ia  so  liSit  as  to  float  on  water.  It  coneieta  of 
fibres  or  filamentary  crystals,  aggregated  into  a  spongy  or  porous  mass.  SilUeons 
sinter  is  a  light  cellular  quartz.  This  term  is  also  applied  to  a  similar  Tarietj  of 
opaL  '  TaMar  q^iarti  consiats  of  thin  plates,  either  arranged  parallel,  or  cross- 
ing one  another  and  leaving  open  cella. 

Tellowiah  white  earthy  dejxwilB,  like  chalk  in  appearance,  occni'ring  in  the  low- 
^r  part  of  the  chalk  formation  at  Tamham,  England,  and  elsewhere,  are  found  by 
J.  T.  Way  to  contain  40-80  per  cent,  ot  sobiile  silica  (soluble  in  solutions  of  caustic 
potash  or  soda  on  boiling  in  open  vessels)  and  41-38  of  insoluble  silica,  with  14-60 
alumina,  etc  (Qu.  J.  Chem.  Soc  vi,  102).    It  is  therefoi-e  related  to  opal 

Qranvimr  gtiarti  ia  a  masaive  quartz  rook,  of  a  granular  testnre.  Its  colors  are 
various!' always  dull,  Itaeolnmite  is  a,  fissile  quartzose  rock,  containing  some  mica. 
Bi^rstone  is  a  cellular  flinty  quartz  rook.  FMkanite  (Kieealschiefar)  ia  a  flinty  fis- 
sile rook,  gray,' black  or  greenish.  Saaditone  nsually  consists  of  quartz  sand 
Pleiable  scmditone  is  a  fissile  variety,  thin  slabs  of  which  are  somewhat  flexible  ;  it 
is  a  variety  of  itaeolnmite.  Silieijed  aood  is  wood  petrified  by  silica  or  qnartK. 
It  has  uBudly  the  structure  of  the  original  wood.  A  delicate  jiwojw  gaorta  occurs 
at  OMnge  river,  near  the  Cape  of  Good  Hope. 

Saytorite  is  a  nome  given  to  pseudomorphous  quartz  having  the  form  of  Datho- 
lite., 

■  CW'H't^  '"  some  of  its  varieties,  oceurs  in  almost  ev 
'essential  constituent  of  granite,  ^eiss,  and  mica  alate,  s 
ohaloedonic  varieties  occur  principally  in  the  veaioular  cavities  of  baaaltio  and  al- 
lied rocks,  Flint  occnra  imbedded  in  chalk.  Hornstone  is  somefcimcs  imbedded  in 
limeatone.     Jasper  is  associated  with  limestone,  like  hornstone,  and  also  with  basal- 

.tio  rooks  and  porphyry. 
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Switzerland,  Daophiny,  Piedmont,  the  Carrara  quarries,  tind  tmmerona  othar 
foreign  laoaliiiee,  afford  fine  apeoimenfl  of  rook  crystal,  Tlie  most  beautiful  ame- 
thysts are  bronght  ii'om  India,  Oeylon.,  and  Persia,  wiiei*  tlioy  occur  in  goodas,  and 
ae  pebbles;  interior  specimens  occur  in.  TransylTania,  in  lai^e  omtalline  groups; 
in  tlie  Tieiniiy  of  Cork,  aJid  on  tlie  island  of  May,  in  Ireland,  lie  /oZjo  toptM  ia 
met  with  in  Brazil.  Eoie  ^tarta  ooenrs  in  a  vein  of  manganese,  traversing  the 
granite  of  Eabonetein,  near  Zwiesel,  in  Bavaria.  Prass  is  found  in  the  iron  mines 
of  Breitenbrnon,  near  Soli wartzenberg,  in  Saxony.  The  amygdaloids  of  Iceland,  and 
the  Faroe  Islands,  afford  magnificent  Bpeeimens  of  Ckaleedony;  also  Hnttenherg 
and  Loben  in  CflJinthia,  &c.  A  small  blue  variety,  in  cubical  orystala,  (psendo- 
morphs  of  fluor),  oeows  at  Tresajtan,  in  Ti'ansylvania.  The  finest  carndiana  and 
agatei  are  found  in  Arabia,  India,  Snrinam,  and  Saxony.  Perthshire,  and  other 
parts  of  Scotland,  afToi'd  smaller,  but  handsome  specimens.  Chryioprase  occurs  at 
,  KosemStz  in  Silesia.  Aventarine  quartz  at  Cape  da  Gata  in  Spain.  Oat's  eye,  in 
Ceylon,  the  oomt  of  Malabar,  and  also  in  the  Hartz  ajid  Bavaria.  Plasma.ia  India 
and  China,  whence  it  is  usually  brought  in  the  form  of  beads.  Heliotrope,  in  Bu- 
eharia,  Tartary,  Siberia,  and  the  island  of  Rum  in  the  Hebrides.  Float  atone,  in 
the  challi  formation  of  MenilMontant,  near  Paris,  and  in  some  of  the  Cornish  miaes. 
The  banks  of  the  Nile  afford  the  Egyptian  jasper ;  the  striped  jasper  is  met  with  in 
Siberia,  Sasony,  and  Devonshire.  A  yellow  jasper  is  found  at  Vourla,  bay  of  Smyr- 
na, in  a  low  ndae  of  limestone,  to  the  right  of  the  -watering  place,  between  the 
harbor  and  the  high  hills  back.  It  is  a^ociated  with  opal,  ohrysoprase,  and  horn- 
stone,  and  these  minerals  seem  to  oecupy  in  the  limeskiue  the  place  of  hontstoue, 
which  is  found  in  various  parts  of  the  adjoining  oountoy,  and.  also  at  Napoli  di 
Romania,  in  Greece  The  plains  of  Argos  are  strewn  with  pebbles  of  red  Jasper. 
A  variety  of  sandstone  occurs  in  thin  layers  at  Villa  Bica,  Brazil,  remarkable  for  its 
flexibility,  owine  apparently  to  the  dissemination  of  small  scales  of  mica  through 
the  mass ;  a  similar /ensfi^e  sandstone  ocoors  in  the  North  Carolina  gold  region. 

Qa arts  crystals  are  abundant  in  Herkimer  Co.,  N.  T.,  at  Middleville,  Little  Falls, 
Salisbury,  and  Newport.  They  lie  loose  in  cavities  in  the  calciferous  sand-rock,  or 
imbedded  in  loose  earth,  and  sometimes,  according  to  Beofc,  in  powdered  anthracite. 
Fine  dodecahedral  crystals  are  obtained  *at  the  beds  of  specular  iron  in  Fowler, 
Hermon,  and  Edwards,  St.  Lawrence  Co. ,  New  York.  In  Gouvcrnear,  oryatsla  oc- 
cur with  tourmaline,  Ac,  in  limestone,  which  have  rounded  angles  as  if  they  had  been 
partially  fused.  On  the  hanks  of  Laidlaw  lake,  Rossie,  there  are  targe  implanted  crys- 
tals. The  Sterling  ore  bed,  Antwerp,  Jefferson  Co.,  affords  interesting  dodecahedral 
crystals.  Four  miles  east  of  Warwick,  crystals  presenting  the  primary  form  occur 
in  jasper.  At  Palatine,  Montgomery  Co.,  crystals  occur  having  one  end  terminated 
with  Uie  nsnal  pyi'amid,  while  the  other  ia  rounded  and  smooth.  Diamond  Rock, 
near  Lanaiugbarg,  ia  an  old  but  poor  locality.  At  Ellenville  lead  mine,  IJlstar  Co., 
N.  T.,  in  elegant  groups.  At  Diamond  Island  and  Diamond  Point,  Lake  Geoi^a, 
ijnartz  crystals  occur,  as  in  Herkimer  Co.  Crystals  with  unusual  modifications  oc- 
cur sparingly  at  the  Charlestown  syenite  quan^,  Mass.,  one  of  which  from  the  cab- 
inet of  Mr,  J,  E,  Tesohemaoher  is  represented  in  fig.  344  B,  It  has  the  adjacent  planes, 
22  and  Sj-nueven,  and— J  with  a  triangular  furrow  but  sharp  edges;  the  rest  are 
luatroua ;  with  the  reflective  goniometer,  reflecting  the  sun's  rays,  R ;  |-  ■|,:=nso. 
Pelham  and  Chesterfield,  Mass.,  Paris  and  Perry,  Me.,  Benton,  N.  H.,  Sharon, 
Vt,,  aad  Meadow  Mount,  Md.,  are  other  localities  of  ijuartz  crystal.  Near 
Quebec,  fig,  344  0.,  and  other  crystals  similar,  but  the  inverse.  At  Chester- 
field; small  unpolished  rhon^ohedrons  have  been  found  ia  granite.  Paris, 
Me.,  aflbrds  handsome  crystals  of  brown  or  smoky  C[uartz,  In  large  oryetals 
often  perfect  aad  weighing  several  pounds  at  Minnesota  mine.  Lake  Superior,  oc- 
casionally enveloped  m  metallic  copper,  as  if  cast  around  the  crystals,  Druey 
qnarta,  of  brown,  ajjple^ean,  and  other  tints,  occurs  at  Newfiuie,  Vt.  For 
other  loo^ties,  see  the  catdi^ue  of  localities  in  the  latter  part  of  this  volume. 

Rose  quartz  occurs  at  Albany,  and  Paris,  Me.,  Aeworth,  N.  H,,  Williamsburg, 
Mass.,  8outh'bury,Conn.,andPort  Henry.EssexCo.,  N,  T. ;  3njo% ^orts  at  Goshen, 
Mass,,  Richmond  Co.,  N,Y.,  4c, ;  amethyst  ia  trap  at  Keweenaw  Point,  JRc  Bay,  and 
Gargontwa,  on  Lake  Superior ;  also  in  the  same  rock  at  Bristol,  Rhode  Island,  and 
spaiingly  throughout  the  trap  remon  of  Massachusetts  and  Conneotioiit;  in  Surry, 
New  Hampshire  ;  in  Pennsylvania  in  East  Bradford,  Aston,  Chester,  and  Provi- 
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denoe,  (cFne  fine  arystal  over  1  pounds  in  weight),  in  Ohaetev  Co. ;  very  hanttsome 
ftt  the  Prince  yein,  Lake  Sapenoi,  but  now  Eardly  obtainable  Be  the  mine  is  not 
worked;  alao  very  large  fins  oryatala  near  Greensboro,  If.  C.  Crystallized  green 
quartz  ooours  in  tale,  ftt  Providence,  Delaware  Co.,  Pann.  Ohaloedouy  and  agatcB 
of  moderate  beauty  are  found  in  the  eame  trap  region;  move  abundantly  about 
Lake  Superior,  the  MissisBippi,  and  the  streams  to  the  wast ;  at  Natural  Bridge, 
Jeffenson  Co.,  K.  Y. ;  about  the  Willamet,  Columbift,  and  other  rivers  in  Or^on  ; 
abundant  and  beautiful  on  N.  W.  shore  of  Lake  Superiov.  Belmont's  lead  mine, 
9t.  Lawrence  Co.,  S.  T.,  has  afforded  good  chalcedony  and  chi'yaoprsse,  asso- 
ciated with  cftlc  epar.  Red  ineper  ie  found  on  Sugar  Loaf  Mt.,  Maine,  and  in  peb- 
blea  on  Uic  banks  of  the  HndHon  at  Troy.  Yellow  jasper  oceura  with  chalcedony 
at  Chester,  Mass.    Heliotrope  ooaiipies  veioB  iu  slate  at  Bloomingrove,  Orange  Co., 

Qnftrtz,  chalcedony,  prase,  oameliam,  honiatone,  oonstitute  many  of  the  paeudo- 
morpheformedby  substitution.fsee  chapter  onCbeuiieal  Mineralogy).  Pseadomorphs, 
after hexagonalandscalenohedral  cryatalsofealoiteand  oubesoffluor,0'  .  -^    . 

'      ipton.Mass.;  aftevheitvyspar,-     '"-"■■""-      ■.-  .^     ... 

,er.    Petrified  wood  consists  oi 
rare  beauty. 

Quartz  crystals  oeoaaioiially  ooour  of  enormous  size.  A  group  in  the  muaeum  of 
the  uniYersity  at  Naples,  weighs  neftrly  half  a  ton.  A  urystal,  belonging  to  Sig. 
Bafelli  of  Milan,  measures  three  and  a  quarter  feet  in  length,  and  five  and  e,  half 
in  circumference,  and  its  weight  is  estimated  at  eight  hundred  and  seventy  pounds  ; 
another  at  Paris  is  three  feet  in  diameter,  and  veigba  eight  hundred  weight. 
About  a  eentury  since,  a  drusy  cavity  was  opened  at  Zinken,  which  afforded  1000 
cwt.  of  rook  crystals,  and  at  that  early  period  brought  8300,000.  Oue  crystal 
weighed  800  pounds.  A  group  from  Moose  Mountain,  New  Hampshire,  at  Dartmouth 
College,  weighs  147^-  pounds,  and  oontains  48  crystals;  four  of  them  are  from  5  to 
&i  inches  in  diameter,  ten  from  4  to  4}  inches.  A  crystal  from  Waterbury,  Vt,, 
2  feet  Long  and  18  inchea  through,  weighs  I'le  pounds. 

Crystals  often  exhibit  internS  iridesoenoes,  owing  to  fissures  or  fractures.  Foreign 
subs^nces  frequently  penetrate  or  thoroughly  permeate  crystals  of  quartz.  Oxyd  of 
iron  has  already  been  alladed  to  as  one  of  these  permeating  substances.  Chlorite  is 
sometimes  so  thoroughly  intermingled,  that  the  crystals  appear  to  be  composed  en- 
tirely of  this  material;  theirhardness,bowerer,  shows  their  silieeoua  nature.  Anthra- 
cite, nsbestus,  ftCtinolite,  tourmaline,  silver  and  copper  are  other  penetrating  sub- 
stances. Specimens  containing  acicular  crystals  of  mtile  are  often  very  beautiful. 
The  most  intereeting  of  the  substances  occurring  in  quartz  are  the  fluids,  which 
occupy  small  cavities  in  the  interior  of  crystals;  they  are  either  water,  peculiar 
resinous  liquids,  or  mineral  solutions.  Mr.  Allan  describes  a  crystal  of  amethyst 
in  his  collection,  having  four  cavities  partly  filled  with  a  bituminous  fluid  ;  at  83°  F. , 
the  fluids  dilates  and  fuls  all  the  cavities,  and  on  cooling  reappears  with  ebullition. 

Silica  is  held  in  solution  in  the  Geysers  of  Iceland  and  New  Zealand,  whose  sol- 
vent powers  are  due  to  their  temperature,  and  a  small  quantity  of  alkali  present. 
It  ia  ^eo  present  in  traces  in  ordinary  waters,  as  alkaline  silicatea. 

Several  vaiieties  of  this  species  have  long  been  employed  in  jewelry.  The  ante- 
thysl  has  always  been  esteemed  for  its  beauty.  Like  most  other  stones,  it  is  leas 
brilliant  by  candle  light;  it  appears  to  best  advantage  when  surrounded  with 
pearle  and  set  in  gold.  The  color  of  the  amethyst  is  often  irregularly  diffused,  as 
IS  well  described  by  Pliny,  "  ad  viciniam  crystalli  descendet  albicante  purpune  defec- 
tu,"  purple,  gradually  fading  into  white.  It  was  called  OMeihyst,  ajilBvani,  on  ac- 
count of  its  pretended  preservative  powers  againt  intoxication,  from  a,  not,  and  (itflico, 
to  intoxicate.  This  ia  not,  however,  the  only  aaaetkyit  of  the  ancients.  The  violet 
colored  sapphire,  the  violet  flnor  apar,  (acdpturis  faciles,  Plin.  ea^ly  graiien),  and 
some  other  purple  species,  were  designated  by  the  same  name;  and  it  has  been 
auppoaed  that  garnet  was  also  included. 

Cameoa  are  in  general  made  of  onyx,  which  ia  well  fitted  for  this  kind  of  minia. 
tnre  sculpture.  The  figure  ia  carved  out  of  one  layer,  and  stands  in  relief  on  an- 
other of  different  color.  The  most  noted  of  the  ancient  cameos,  is  the  Mantuan 
vase  at  Brunswick.  It  was  cut  from  a  single  stone,  and  has  the  form  of  a  cream 
pot,  about  aeven  inches  high  and  two  and  a  half  broad ;  on  its  outside,  which  is  of 
a  brown  color,  there  are  white  and  yellow  grouj«  of  raised  figures,  representing 
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Caroe  and  Triptolenma  in  seacL  of  Proearpine.  The  Moseo  Bovbonieo,  at  Naples, 
coaiaics  aa  onyx  meesaring  eleven,  inches  by  nine,  representing  the  apotheosis  of 
AagnstOB,  and  another  exhibiting  the  apotheosis  of  Ptolemy  on  one  side,  and  the 
hoad  of  Mednsa  on  the  other;  both  are  splendid  speeimens  of  the  art,  and  the 
former  is  eupposed  to  be  the  largest  in  existeuee. 

The  earnelian  (aarda  of  Pliny)  ceeeires  a  fine  polish,  and  ia  often  rich  in  color ; 
but  is  too  GommoQ  to  he  much  esteemed.  When  first  obtained  from  the  rock,  car- 
aelians  are  usually  gray  or  grayish-red ;  they  reoeive  their  fine  colors  from  an 
exposure  of  several  weeka  to  the  sun's  rays,  and  a  sabsequeiit  heating  in  earthen 
pots.  The  colors  of  agate,  'when  indistinct,  may  be  brought  out  by  boiling  in  oil, 
and  afterwards  in  siilphurio  acid ;  the  latter  carbonizes  the  oil  aBSorbed  by  the 
apparently  porous  layers,  and  thus  inoreasea  the  contrast  of  the  different  colors. 
Agate  is  oftea  nu4e  into  mortars  for  chemical  and  pharmaceutical  preparations, 
and  according  to  Pliny,  it  was  employed  for  the  aamc  purpoae  by  the  physicians  of 
his  day.  The  royal  collection  atDresdeu  contains  a  table  service  of  German  agata  ; 
and  at  Yieuno,  in  the  imperial  cabinet,  there  is  an  oval  dish  twenty-two  inches  in 
length,  formed  from  a  single  stone.  The  agate,  or  achates  of  the  Greeks,  was  so 
called  from  the  river  Achates,  in  Sicily,  whence,  according  to  Theophraatns,  these 
stonea  were  originally  brought.  laspachaies  correaponded  to  our  jasper  agate; 
Sardaehates  ooutained  layers  of  the  sard,  or  earnelian  ;  Itendraehates  {from  liriffnv,  ' 
a  tree  and  achates)  was  moss  agate;  Stsmjictiatex  (from  itjia,  blood,  and  achates')  waa 
an  agate,  sprinkled  with  spots  of  red  jasper,  {Moore's  An.  Min.) 

Jasper  admits  of  a  biilhant  polish,  and  is  often  formed  into  vases,  boxes,  knife- 
handles,  &e.  It  is  also  extensively  used  in  tlie  manufacture  of  Florentine  mosaics. 
Thaiaspia  of  the  ancients,  whence  our  word  jasper  is  derived,  appears  to  have  inolu- 
ded  the  green  or  blue  colored  variety,  together  with  some  other  stones,  not  of  the 


jasper  kind. 

Quarta  ia  diatinguished  by  its  ,  _  _  ,  -      , 

bitits. — Kot  fusing  before  tae  blowpipe;  ImoluMUly, — Not  attacked  by  water  o 


a  diatinguished  by  its  Hardnsas, — Scratching  glnsa  with  facility ;  Infim- 


OPAL.  Hyalite.  MuUei-'s  Glass.  Hydi-ophane.  Menilite.  Caeholong.  Siliceous 
Sinter.  Pearl  Sinter.  Fiorite.  Girasol.  Eisenopal,  Ilaua.  Manganopal. 
Sohwimmkiesel.  Quartz  hyalin  concretioQ^e.  Quartz  r^sinite,  H.  Opalus, 
pEederos,  Pliny.    oiraAXios.    Michaelite.     Alumoealcite,     Geyseritc. 

Massive,  amorphous ;  sometimes  small  reniform,  stalactitic,  or 
large  tuberose. 

H.=5'5 — 6-5,  Gr.=l"9 — 3'3.  Lustre  vitreous,  frequently  sub- 
vitreoos,'  and  6ften  inclining  to  resinous,  and  sometimes  to  pearly. 
Color  white,  yellow,  red,  brown,  green,  gray,  generally  pale;  dark 
colors  arise  from  foreign  admixtures.  Streak  white.  Sometimes 
a,  rich  play  of  colors,  or  different  colors  by  refracted  and  reflected 
light. 

There  are  many  varieties  of  this  spocioB.  The  precious  opal  exhibits  a  play  at 
rich  colors.  Mre  opal  or  girasol  presents  bright  hyaeinth-rcd  and  yellow  reflec- 
tions. Gonmton.  opal  and  semi-opal  are  common  varieties  not  opalescent.  Hydro- 
jjAaneianot  transparent,  but  becomes  so  when  immersed  in  water.  Oacholongia 
nearly  opaque,  and  of  a  porcelain  or  binieh  white  oolor ;  it  adheres  to  the  tongue, 
and  contains  a  small  portioo  of  alnmina,  with  8'6  p.  c.  of  water.  It  is  closely  afiied 
to  hydrophana,  and  often  associated  with  it.  Hyalite,  or  Muller's  glass,  occurs  in 
small  reniform,  botryoidal,  and  occaaionally  atalactitio  shapes,  either  colorless  and 
pellucid,  or  white.  MenilUe  is  brown  and  opaque,  occurring  in  compact  reniform 
masses,  occasionally  slaty.  Opal  Jasper  oontaina  several  per  ceitt.  of  iron,  and  is 
the  analogue  in  this  speeiea  of  jasper  in  the  preceding.  Siliciotis  Sinter  is  a  loose 
silicious  fl^ragate,  deposited  by  the  Geysers  of  Iceland,  where  it  presents  porous 
stalaotitio,  fibrous,  "  cauliflower^like,"  and  occasionally  compact  concretiouB,  called 
geyterite  by  Damour.    Pearl  sinter,  or  Jiorite,  occurs  in  the  ca*ities  of  volcanic 
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tufn,  in  smooth,  and  shining  globular  and  botryoidal  msasee,  whieh  have  a  ^arly 
lustre.  Wood  opal  ha«  a  peculiar  ligneons  structure.  Michaelite  (from  the  leJand 
of  St.  Miohaela,  Azores)  is  a  white  fibrous  pearly  Tariety.  8p.  gr.^1-88.  Alvnto- 
calcite  is  an  impure  opal,  of  a  bluish  mili-whita  color,  containing  8  per  cent,  of 
lime.  Some  if  not  all  the  deposits  of  silioionB  earth  formed  of  infuaonal  ramaine, 
coQfliet  of  soluble  silica,  and  the  name  Bandamite  has  been  applied  to  a  variety, 
composed  mainly  of  silica  of  this  kind,     {See  analyses  below). 

CbnyHMJiioB.— Silica  in  the  eolnble  or  gelatinizing  state,  but  often  combined  with 
iueoluble  Silica  ;   mora  or  Jess  hydrons,  bnt  the  water  is  not  considered  essentiaL 

Analyses:  1,  Klaproth,  (Beit,  iv);  2— 6,  Damonr,  (BulL  GeoL  de  France,  1848, 
Ifll):  7,  Klaproth;  8,  Forchhammer,  (Pogg.  xxxv,  S31);  9,  Stucke,  (Rose,  Bes- 
ohreib,  p,  73);  10,  Damour,  (loo.  oit,);  11,  Pattison,  (PhiL  Mag.,  [3],  sxy,  496) ;  13, 
Damour,  (loo.  eit.);  IS,  G.  J.  Brush,  (communicated) ;  14,  Daononr,  (loc.  cit.) ;  16, 
Klaproth,  (Beit,  iv,  168)  ;  16,  MaUet,  (PhiL  Mag.  [4],  v,  28B) ;  11,  Damour,  (loc  cit.) ; 
18,  Schaffgotsoh,  (Pogg.  Isviii,  147};  19,  Porohhammar,  (loo.  oit);  20,  Wriglitaon, 
(Ann.  Ch-  Pharm.  liv.  B58) : 

§i  fi 

1.  Mre  opal,Uenoo,  9200  7-75  Fa  0'26=I00,  Klaproth. 

2.  Umpid,         "      G.=2.029,  91-12  8-88=100,  Damour. 

S.    chatoyant,    "  2-024,  89-90        lO'lO,  and  some  combust.,  Damour. 

4.  Geyserite,  white,  "     91-23  8-77=100,  Damour. 

5.  "      grag  opaqm,  2-081,  83'69  7-41=100, 

6.  BilexTetimte,lcAanA,  2-095,  92-03  7'07=lOO, 

n.   MemliU,  Menil  Montant,     86-SO        1 1 -00  Fe  0-5,  Si  l-S,Ca  0-fl,  Klaproth. 
8.   Mre  opal,  Faro&,  88-73  7-97,  6,  Sa  O'Si,  Ca  0'49,  Mg  1-48  M 

0-99,  For<}h. 
32-75        10-00,  ¥e  R-00,  Ca  0-36,  Si  3  50=99-80  8. 
i1-61        10-40,  Si,  Pe  0-71,  OaO-40,  Sa  0-82,  £  Ir., 
5=100,  Damour. 

11.  Sil.  it><:rust,  N.  Z.  0.=l-968.  77-36  7-86,  Si  9-70,  Pe  8'72,  Ca  l-74=10O-I7, 

12.  Free,  opal,  Hun.,  G=2-O90,  93-90  6-10=100,  Damour.  [Pattison. 

15,  Mre  opal,  Georgia,  G.=2-07,  91-89  B-84,  Si  1-40,  fig  0-92=10008,  Brush. 
14.  Siiea;resin!te,Mex,,G,=l-21, 95-40          4-80=100,  Damour. 

16.  TeUoti)  opal,  {Pecltopal^Teik.  93-SO  6-00,  ^e  I'O,  Klaproth.  [=99-86,  Mallet. 

16.  j8ii,Mi(T«si,N.Zeal.,  94-20  3-06,  Si  168,  Pe  0-17,  Oa  ir.,  CI  Ha  0-86 

17.  Hyaiite,  Waltseh,  Bohsmia,  96-94  3-08,  Damour. 

18.  "        ISoheTiia,  95-5  S'O,  Pe  0-8,  Ca  0-2=99-6,  Sch. 

19.  Cacholong.'Sa.voB,  9532  8-47,  £  0-07,  Na  0'0«,  Ca  0-08,  S!  0-2, 

Ite  0-4s=99-68,  F. 

20.  Semi-opcd,  Sohiffenberg,        90-aO  2-73,  te  4-11,  SCg  0-86,  K  0-8,  Si  1-86, 

Ma  0-9,  §  O'Sl,  W. 

21.  "        Kasohau,  92-18  fland  0  6-76,  J'e  2-00,  Ca  0-28. 

The  precious  opal  of  Hungary  afforded  Kobell  10-94  p.  c.  of  water.  A  resin  opal 
from  Vourla,  Smyrna,  afforded  Mr.  6.  J.  Brush,  5'10  p.  c.  of  water.  0.^-054. 
(This.  Min.  3d  edit  p.  891).  Another  from  near  Harmanjioi^  Asia  Minor,  contains, 
according  to  J.  L.  Smith,  3  per  cent  of  magnesia,  besides  92  Si  and  4-15  fl.  A  hy- 
alite, oalM  water  opal,  from  Pfaffenreith,  afforded  Sehmitz  35  per  cent,  of  water. 
For  other  analysea,  seeSohnahel  andv.  derMai']r,Verh.  nat.  Ver.  EheinL  1852,  377, 
469,  561;  BickeU,  Ann.  Chem.  Pharm.  kx,  290. 

The  liandoMite  of  SalTetat,  {siliee  gdalineme),  corresponds  to  the  formula  SI'S 
when  dried  at  16°  C.  and  §i'S  when  dried  at  100°  C.  Fonrnat  and  Salvetat  ob- 
tained, (Ann.  Ch.  Phys.,  [8],  sxiy,  348) : 

1.   Ceyssat,    Sol.  Si  87-20,  fi,  C,  and  org.  matters  10*00,  Si  and  Po  2-00,  sand 

0-89,F. 

9.   Algiers,    SoL  Si  80,  fi  9,  insol.  Si  6-48,  5l  1-41,  i'e  0*55,  Ca  0-56,  S^ft,  &,  and 

loss  2-00,  a 
It  occurs  as  a  fine  earth  or  in  compE.ct  earthy  mf^ees,  and  consists  mainly  of  the 
casts  of  infusoria. 

The  Michaelite  afforded  Kobell,  Si  88'6S,  S  16-36. 

B.B.  opal  is  infusible,  but  giycs  out  water  and  becomes  opaque.     Some  varieties 
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Opal  oeenra  in  atort  irregular  vdns  in  jrorphyry;  also  in  the  vesieular  cavities 
of  amygdaloid.  Common  opiil  aomatimas  ooaurs  in  umeBtona.  Menilite  18  met  witii 
in  olay  slate.  Some  varieties  are  found  with  galena  and  blende,  in  metalliferoiiB 
veinB.    It  also  ooonpies  the  interior  of  fossile  in  sandstone. 

The  precious  opal  oeoora  in  porphyry  at  Czerwenitia,  near  Kashau  in  Hungary, 
at  Frankfort,  and  at  Graciaa  a  Dios  iu  Hoaduras,  S.  A.  Fire  opal  is  brought  from 
Zimapanin  Mexico,  and  &om  'the  Faroe  IslandB.  The  common  opal  is  abnndant  in 
Hungary,  in  Faroe,  Iceland,  the  Giants' Oanseway,  and  the  Hebrides;  foond  alao 
within  a  half  mile,  and  to  the  southwest,  of  the  watering  place  at  Vourla,  the  har- 
bor of  Smyrna,  along  with  yellow  jasper  and  homstone,  nnbedded  iu  a  low  ridge 
of  compact  limestone,  of  a  light  yellovr  or  grayish- white  color ;  colore  wax-yellow 
or  greyish-green,  ocoaaionally  white.  Haagary  affords  alao  the  hydrophane.  The 
Oiantr  Oauaeway  affords  small  maeses  resemming  mountain  cork,  which  thotigh 
opaijue,  beoome  translucent  on  immersion  in  water.  Oaekolong  occurs  in  loose 
musses  on  the  river  Cach,  in  Bueharia,  whence  its  name.  Hyalite  occurs  in  amyg- 
daloid at  Sohemnitz,  in  Hungary,  and  in  clinkstone  at  Waltsch,  in  Bohemia.  Men- 
ilite  is  foond  imbedded  in  adhesive  slate,  at  Menil  Montant,  near  Paris.  Wood  opal 
forms  large  trees  in  the  pumice  conglomerates  of  Saiba,  near  ITeosohl,  and  Krem- 
nitz  in  Hungary,  in  Faroe,  near  Hobart  Town,  Tasmania,  and  other  trap  countries. 

The  .Handonsia  is  abundant  near  Algiers,  and  was  taken  for  Kaolin  ;  also  at  Ceya- 
Bttt,  near  Eandan  in  the  Pny  de  Dome. 

Hyalite  occurs  in  the  United  States,  sparingly  at  the  Phillips  ore  bed,  Putnam 
Co.,  S.  Y.  in  thin  coatings  on  granite;  and  rarely  with  the  auriferous  quartz  of  Ca- 
barraa  Co.,  N.  Q;  also  in  Burke  and  Soriven  Coa.,  Georgia.  In  Georgia  it  lines 
cavities  in  a  siliceous  ahell-rock.  The  Suanna  aprinc  in  Florida,  affords  small  quan- 
tities of  sUiceoos  ainter.     Good  fire-opal  is  obtamea  in  Washington  Co.,  Ga. 

The  preeiouB  opal,  when  large,  and  exhibiting  its  peculiar  play  of  colore  in  per- 
fection, is  a  gem  of  high  value.  It  is  cut  with  a  convex  surfitee.  The  lai^est  mass 
of  which  we  have  any  knowledge,  is  in  the  imperial  cabinet  ofTienna ;  it  is  nearly 
aa  large  as  a  man's  £st,  and  weighs  I7  omioes,  l>ut  contains  numeroua  flssnrea,  and 
is  not  entirely  free  from  the  mati-ix.  This  atone  was  used  as  a  gem  by  the  Greeks 
and  Ramans,  and  was  called  opalua;  a\si>  jusderos,  traiitfu;,  in  allusion  to  its  color 
and  lustre,  as  expressed  in  the  Orphic  poem,  I'^tpToir  ripcpn  xfta  midJ;,  "having  the 
deUpate  complexion  of  a  lovely  youth,   (Moore's  An.  Min, ) 


II.  OXYGEN  DOUBLE  BINARY  COMPOUNDS,  OR 
SALTS. 

1.  Acid  of  the  form  HO'. 

I.  Sir.ioATES.     Combinations  of  oxygen  bases  with  Silica. 
Apfkndix.     (Jnarranged  Silicates  containing  Titanic  acid  or  Columbic  acid. 
n.    COLTMBATES,  NiOBATES,  TttNGSTATES,  MoLTEDATESj  OnJlOMliTES, 

Vanadates, 
nX  Sulphates,  Si'XKSates. 
'  IV.  Borates. 

2.  Add  of  the  fffrm  B""  0'  {=]i  Oi.) 
Y.  Phosphates,  Aksenates,  Antimohates. 
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3,  Aoid  of  the  fm'm,  MO^ . 

YI.   TiTANATES. 

YII,  Oaebowates. 

4.  AdfloftJhefm-mIi''(P{EOi:) 

VIII.    OXAIATKS. 


I.  Anhydrous. 

[The  different  species  of  Silicates  are  widely  varied  in  their  ehariuiterg 
throug-h  the  mutual  replacements  of  lime,  potash,  soda,  magnesia,  protoxyd 
of  iron,  and  other  protoxyds,  represented  by  tte  general  expression  (fi ;)  and 
also  of  the  perosyds,  alumina,  peroxyd  of  iron,  etc.  (H).  The  mei^  presence  of 
one  or  another  of  these  bases  aifori^  therefore  no  ground  for  distinetion^jn 
classification.  The  only  general  fact  of  a  constant  character  is  the  almost 
total  absence  of  magnesia  from  the  feldspars,  (and  also  the  zeolites),  and,  in 
fact,  from  all  those  species  in  which  the  protoxyds  and  peroxyds  are  to  one 
another  in  the  ratio  of  1  :  1,  (ifi  ;  IE,)  that  is,  which  have  1  ;  3  for  the  oxy- 
gen ratio. 

I  divide  the  anhydrous  silicates,  as  has  been  explained,  into  a  few  grand 
groups,  dependent  on  the  oxygen  ratio  for  the  oxygen  of  the  bases 
and  silica  ;  these  ratios  being,  1  :  3,  1  : 2,  1  :  1^,  1 : 1,  1  :  |  or  less  than  f .) 

The  feldspai's,  although  seemingly  unconformable  to  this  system,  still  have 
been  shown  to  have  the  type-ratio  1 ;  1,  this  occurring  in  Anorthite  ; 
the  additional  silica  in  the  other  species,  being  added  without  changing  the 
cryataliization  or  typical  structure. 

A  general  principle  is  here  indicated  which  modifies  the  law  of  ratios,  and 
which  is  exemplified  also  in  tlie  micas,  scapolite,  hornblende,  and  some  other 
species. 

It  has  been  observed  that  while  some  species  contain  water,  without  its 
affecting  the  crystalline  form,  so  there  are  silicates,  not  hydrous,  in  which  there 
is  an  addition  of  accessory  substances  which  do  not  modify  the  form,  and 
which  substances  thus  appear  to  be  in  a  certain  sense  unessential.  Thus  8o- 
dalite,  Hauyne  and  Nosean,  have  each  the  ratio  1:3:4,  and  a  common  for- 
naula,  with  ^e  addition  of  some  Na  CI  for  Sodalite,  Oa  g  for  Hauyne,  and  S'a  § 
for  Nosean.  By  considering  these  as  ingi'edients  essential  to  the  type,  the 
species  would  be  widely  separated  from  their  congeners. 
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The  above  facts  contain  the  principles  upon  which  the  anhydrous  silicates 
are  arranged.  They  are  more  fully  developed  in  the  chapter  on  Chemisal 
Mineralogy  and  Classification. 

Besides  the  ordinaiy  chemical  formulas,  which  have  the  advantage  of  ii 
familiar  form  and  look,  we  add  the  condensed  formulas,  explained  in  our 
chapter  on  Chemical  Mineralogy.  There  is  little  reason  to  doubt  that  the 
protoxyds  and  peroxyds  replace  one  another,  3  parts  of  fi  replacing  IB ;  or 
generally  that  proportions  of  ojn'ds  equal  in  amount  of  included  oxygen  are 
mutual  substitutes  in  compounds  Thus  £',  B  and  K  are  equivalents.  In 
tiliis  view,  the  complex  sihcafes  ^e  simply  silicates  of  a  single  complex  base. 
Thus  the  general  gainet  formuh  is  (R'/B)Si;  under  which  the  following 
are  among  the  special  formulas, 

which  differ  from  one  another  only  in  the  ratio  of  U'  to  K,it  being  1 : 1  in 
Garnet,  1 :  2  in  Epidote,  1  : 1  or  3  ;  2  in  Idocrase — the  fractions  witbin  tbe 
brackets  equaling  together  a  unit  and  indicating  this  ratio.  Such  formulas 
give  the  constitution  of  the  species  with  all  the  precision  of  the  old  formulas, 
exhibiting  the  exact  relations  of  the  constituent^  without  any  hypothesis  as 
to  their  atomic  groupings,] 

The  following  are  the  subdivisions  of  the  Anhydrous  SUUates. 

I.  EuEta'oiJSiTE  Sectton. — Oxygen  ratio  of  bases  and  silica,  1 : 3. 

n.  AuGiTE  Section. — Oxygen  ratio,  1 : 2. 

in.  EuLYTUTE  Section. — Oxygen  ratio,  1 :  1-J. 

IV.  GjUinkt  SixrrioN. — Oxygen  ratio,  1 : 1. 

V.  Mica  Section. — Oxygen  ratio  in  type,  1:1;  Struetui-e  miea- 

ceoue. 

VI.  Feldspae   Sec-bon, — Oxygen  ratio  in  type,   1:1;   Oxy- 
gen ratio  of  protoxyds  and  perosyds,  1 :  3. 

VH.  ANDAitjerrE  Section.— Oxygen  ratio  1  to  less  than  1. 


I.  EDELFOESITE  SECTION". 
EDEI-FOESITE.    Neutral  Silioate  of  Lime,     ^delforeite,  Kobell. 


Fibrous  or  teatliery,  and  ii 

H.=6.  (?)     G.=2*58,     Lustre  shining.     Color  white  or  grayish. 
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OomposiiJoji.— CaSi^ilioB.  62-2,  lime  ST-S,  B.B,  fueea  to  a  white  tranaluosnt 
glass.     Geldtjnizas. 

Eddforaite  is  found  at  Aedelfors  in  Smaoland,  Czitlowa  in  the  Baunat,  and  at 
Gjellebaokin  Norway. 

MAKCINFl'E. 

Plumose  and  shining,  witli  two  imequal  cleavages  inclined  to  one 
anotherj  93".     Color  brown. 

Composition. — 2n  §i,  probably,  noeording  to  Jacquot,  (Ann.  d.  Mines,  [3],  xln,  103 J. 
Prom  Manoino  near  Leghorn.    Thespaoioa  is  adoubtftil  one. 


II.  AUGITE  SECnOW. 

The  oxygen  ratio  for  the  hases  and  silica  in  the  Augite  Section, 
ia  1 :  2  ;  varying  in  the  species  hornblende  and  acmite,  to  1 :  2J, 

l'.  AUGITE  GEODP.    Crystallization  monoplin: 

WOIIASTONITE,        Ca'Si',  HOEHBIENDE  "&'  8i°=fi'  '&'* 

Pyhoxene,  fi'  Si=,  Ao-wriK  (^+^)  Si'=(*°.  ^)  6i* 

Rhodonite,  ]fta=  Si'  f  Wichtykb  {^fi»+iS)gi'(?) 

SpODTOKNE,  (ifi'+J-HjgiMSorDAWALITE,      (|K'+|fi)  Si"  (!) 

2.  BABINGTONITE  GEOUP.— TiiLlimc 
Babinhioniie, 

3.  BERYL  GROUP.— Heiagoiial. 

BBiiTi,,  (iBe+pi)gi'    Euiii.T.TTE,         r(.fi"+t2r)Si'. 


mfnite.     S«hiialstein, 

Monoclinic.     ^=69°  48',  J:  J=8T°  28',  0  :2i=137°iS';a:h: 
c:=0-i338  : 1 :  0'89789.  Oteerved  planes  as  in  the  annexed  figure. 
0 ;  li=160°  30'.  0 :  3^=114°  16'.        -li :  2=132°  14 . 

0  ■  3^=139"  53'.  0 :  4=110°  13'.         ii :  2^=120°  50'. 

0 :  Si^lSO"  42'.  ii  :  -1*=95''  23'.        ii :  *|=145°-8'. 

0 :  -1*=154°  25'.         ^i :  7=133°  44'.         H :  i  2=115°  34'. 

Earely  in  distinct  tahular  crystals.  Cleavage :  0  moat  distinct ; 
ii  leas  so ;  1*  and  -1«  in  traces.  Twins :  composition-face  m.  Usu- 
ally cleavable  massive,  with  the  surface  appearing  long  fibrous, 
fibres  parallel  or  reticulated,  rather  strongly  coherent. 

H.=4-5— 5.  G.=2-78— 2-9  ;  2-785-- 2-895,  (TJmted  States), 
Thomson  ;  2-805,  (Bannat),  Haidinger.     Lustre  vitreous,  inclining 
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to  pearly  upon  the  facea  of  perfect  cleavage.  Color  white,  inclin- 
ing to  gi'ay,  yeUow,  red,  or  hrown,  Streai:  white.  Siibtranspai'- 
ent — ti-aiislucent.     Tracture  uneven,  sometimes  very  tongli. 


COT)ijMffi(io».— Ca'Si'^ilJoa  51 '9,  lime  48-1.     Analyses:  1,  Stromeyer,  (ITiitev- 


4,  Weidling,  (K.  V.  Ac  Farh.,  1844,  92);  6,  Bonsdorff,  (Scliw.   :  .         ,.     , 

Vamtxem,  (J.  Ac  Hat  Soi.  PMlad.  ii,  183);  1,  Beck,  (Min.  N.  T.  271);  8,  J.  J>. 
'  3,  j;  B.  Bncee,  (Thia  Min.  8d  Edit.,  696) : 


WhitHey,  (Host.  J.  Nat  Hist,  "s 


486);  10, J 


1. 

5.  Perhoniemi, 

3.  0.  di  Boys, 

4.  Gockuni, 

6.  Skrabbaie, 

6.  WiUsborough, 

7.  Diana, 

8.  Cliff  Mine, 


60'124    48- 


49-09 

9.         "  49-8 

10.  Grenville,!!  a  63-06 
In  the  mabrms  no  change. 


,   O-Qla,    5tn0-267=99-691,  Str. 

gangiie  1-31=99-12,  Rose. 

2-00^99-SO,  Kobell. 
t   ^l&n  0-834,  6ad  2-782,  W. 


!      0-879   0-84 

0-68PeO-U  .  , 

"I-SS     =:100-02,  Vanusem. 

"  O-aa     =99-70,  Beet. 

0-14      2-96,  Stn  0-48,  Si  0-23,  Whit 

2-96,  ]ilQ0-98,Sll-28, "Whit 

l-20=:99-99,  Buooe. 

in  olmrooal,  fnses  on  the  edges  to  a  colorless  bead : 
affords  witb  boras  a  transparent  glass  and  leaTea  a  silieeoiis  skeletou  with  Bolt  of 
rfioBpltonis ;  -with  some  soda,  a  blebby  glass,  with  more,  s-wella  up  and  infuaihle, 
witli  muriatio  acid,  gelatioizaa.    Phosphoreaees  when  heated. 

Wollastomte  is  found  in  vegioQS  of  granite  and  granular  limestone ;  also  in  basalt 
and  lavas. 

It  occurs  in  the  copper  mines  of  OzitloTra  in  the  Bannat  of  Temeswar,  and  alao 
at  Dognasaka  and  Nagyag.  It  accompanies  garnet,  flnoi-,  and  natiTC  aili'er,  in  lime- 
stone, at  Pargas  in  Finland,  and  Kongsberg  m  Norway  |  also  at  Perboniemi,  Skrab- 
bole,  FinlancL  At  Castle  Roct,  Edinbnrgh,  it  is  met  -with  in  basalt,  associated  -with 
prehnite,  presenting  a  fibrous  radiated  structure.  A  greenish-white  variety  oeoui-is 
in  lava  at  Capo  di  BoTe,  near  Eome. 

In  the  United  States,  this  apeciea  ooonra  at  Willshorough,  IT.  T.,  forming  the  sides 
of  a  large  vein  of  garaet,  traversing  gneiss  ;  abundant  at  Lewis,  ten  miles  sontli  of 
Keasevilla,  with  eSophonite ;  half  a  mile  north  of  Lewis  comers,  with  garnet  and 
quartz ;  at  Roger's  Rock,  near  the  iina  between  Essex  and  Warren  Cos.  with  garnet 
and  feldspar  ;  Diana,  Lewis  Co.,  about  a  mile  from  the  Natural  Bridge,  in  abund- 
anea,  of  a  snow-white  color ;  at  Boonville,  Oneida  Co. ,  in  boulders,  wiUi  garnet  and 

£yroxene:  also  at  Grenville,  Canada,  with  sphene  and  gi-een  coccolita;  at  St 
Bcome  and  Morin,  0.  E.,  with  apatite,  in  large  tabular  masses  of  a  fibrous  struotiira, 
in  Bucks  Co,,  Penn.,  three  miles  west  of  Attleboro',  associated  with  scapolite,  pyr- 
oxene and  s^iene;  of  a  red  color  at  the  Cliff  Mine,  Keweoaw  Point,  Laie  Superior, 
aai  on  Isle  Royale,  a  rery  tough  variety,  but  now  exhausted. 
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S^amed  after  the  English  Ohemist,  Vollnatoii ;  also  tabular  ipar  from  its  lamellaT 
forms  and  etrneture. 

Dp.  Thomson  has  described  under  the  iiiitnBof'H'o/?asioni(e.  a  minei'alfrom  Kilsyth, 
ooenrring  in  gi-eer.stone  veins.  It  differs  from  tabular  spar  in  containing  some 
silicate  of  soda.  Formnia,  So  Si+Ca'§i",  or  near  aomitc.  It  is  referred  hy  J.  D. 
Whitney,  to  Pootolita. 


PYROXENE,  ffaiij/.  Augite.  Coceolite.  Diopsdde.  Suhlite.  AJalite.  Mnseite. 
Fyrgom.  Jassaite.  Pentaolasite.  Jefferaonite,  JCtafing.  ABbestas,  in  p'n-t. 
Bronsite.  Paulite.  Grean  Dialla^.  Kofetolit,  Baikilit,  Omphaait,  W.  Pantak- 
lufiit,  Eima.  Malaoolithe,  Saiij.  Funkite.  Hudsomte,  ^eefe  Poljlite,  TJiom. 
jEgerine,  in  part.    Breislaiite,  Srocchi.  'i^s  •'^ 

Monoclmio ;  <7=73<>  69',  /:  1=61°  6',  0  :  2i=131°  17' ;  » :  5  ;  « 
=0-6412  ;  1  ;  0-91346. 

O :  WslSS"  51'. 
0  ;  -1«=148°  3S'. 
0  :  -SJDlog"  31'. 
0  :  !i=106»  V. 
0  :  1=146'>  9'. 
0  :  3=130''  6'. 
0 :  -1=137"  49'. 

0  :  -2=114°  28'. 
0 :  li=160°  20'. 
0:<i=900- 
2i:2i(oT.O)=82°34'. 
■■:1»=130''10'. 

:  -1«=106"  24'. 

:  i2=162<i  15'. 

;  /=1S3°  33'. 

;  a  =115'>  2y. 

:  a=107"  36'. 
«2  :  *S(ov.ai)=124°  80' 
H  ■■  ii{OT.»t)=60°  W. 
a  :  88=143°  34'. 
-1  :  -1=120°  32'. 

-2  :  -2=95°  30'.  observed  Pl^n... 

1  :  1=131"  34'. 

2  :  2=111°  10'. 

Cleavage:  /rather perfect,  often  intemipted;  m  and  ii  imperfect. 
Crystals  usually  thick  and  stout.  Twins  :  face  of  conipoaition  ii, 
(f.  357).  Often  coai-se  lamellar,  in  large  masses,  parallel  to  0  or 
ii.  Also  granular — particles  coaree  or  fine;  and  fibrous,  fibres 
oflen  fine  and  long. 

11.^5 — 6.  G.^3-23 — 3-5.  Lustre  vitreous,  inclining  to  res- 
inous ;  some  pearly.  Color  green  of  various  shades,  verging  on 
one  side  to  white  or  grayish-white,  and  on  the  other  to  brown  and 
black.  Streak  white — gray.  Transparent — opai^ue.  Fracture 
conchoidal — ^uneven.    Eritfle. 
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CcanpositiMi. — Il'Si',  in  whioli  E  may  be  lime,  magneaia,  protosyd  of  iron  or  man- 
ganese, or  even  eoda ;  and  in  some  inatances  almairta  enters  into  the  composition 
without  changing  essantially  the  oryBtalliaation,  and  neually  replaces  ailiea.  When 
R=(Ca,  Mg),  the  color  is  white  or  light  green ;  when  K=(Ca,  Fe),  the  color  varies 
'n  shade  of  green  to  hlaofc,  aocorfliog  to  the  proportion  of  osyd  of  ii-oo  ;  if  R^Un, 
;he  color  ia  fleah-red,  and  the  mineral  is  ^'  .     -     ■ 

IP  {Ca,  Me,  Fe),  or  (Fe,  Mn),  aad  when  ir 
green  or  waek. 

There  are  other  kinds  arising  from  mode  of  cn'stallization,  the  species  being 
sometimes  in  dietinot  crystals,  sometimes  thin  foliated,  sometimes  grannlar,  and 
often  fibrous  or  asbestiform.     The  following  ate  the  prominent  varieties : — 

1.  JHopnide,  WMte  A-ugite,  White  Malaeolite,  Mwsmte. — Of  -white,  grayish,  cr 
grayish-green  color,  either  crystallized,  lamellar  or  granular,  llie  granular,  when 
coarse  and  somewhat  friable,  ia  called  wkite  coceollte.  Alalite  is  a  diopside  from 
Ala  in  Piedmont.  Musiite  has  a  grayish-green  color,  and  is  lamallar  parallel  to  the 
base,  the  lamelliB  sometimea  contorted;  it  is  from  Mnasa  ia  Piedmont.  These  va- 
rieties contain  the_haBes  magnesia  and  lime,  with  little  or  no  iroQ,  and  usnaUy  no 
alumina,  (Oa,  Slgj'Si".  Q.^S'SS — 3'26.  Diopside  is  from  Sii,  two-fold,  and  oil^is,  ap- 
pearatics  ;  malacolite,  from  (loXnuos  and  Xiftoi. 

Sahiite  resembles  diopside,  but  has  a  dingy  greeniah  color,  and  ia  coarse  foliated, 
arising  fi^om  oomriosition  paraUel  to  0 :  from  Sahla,  Sweden.  Saikalite  ia  a  green 
variety,  from  Lake  BaitoL  Pyrgom  is  a  dingy  variety  of  aahlite,  (named  from  the 
Greek  mpyoijia.)  Omphaiite  is  a  toUated  leek-green  variety.  The  aome  constitution 
as  above,  but  usually  with  some  iron.     G.^i-2B — 3'3. 

Pyroxene,  (from  nup,  fire,  and  inat,  stranger). — Beaides  its  general  u 
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green,  with  high  lustre;  from  the  Fassa  Talley,  Pieilmorit.  Green  OoecoUte  is  a 
granular  friable  variety,  conBiaticg  of  bright  green  shining  granules,  named  from 
MKtof ,  a  gram.  Fimkite  is  a  green  eocoolite.  XAermiiie  has  a  deep  green,  or  olive- 
grean  color,  and  occurs  both  orjstalliaed  and  lamellar ;  from  Lake  Lherz  in  the 
Pyreuees.  Baihalite  (from  Lake  Baikal)  is  an  olive-green  sahlite.  These  epeeiea 
contain  the  bases  lime,  magnesia,  and  protoxyd  of  iron,  {Ca  Mg,  i'B)°3i'.  Q,=8-26 
— 3'3. 

Jeffersoniie  is  a  dark-graen  eryBtaliized  foliated  variety,  from  Mine  Hill,  Frank- 
lin, New  Jersey :  it  has  the  same  oonatitotion  and  angles  as  the  last,  with  some 
oxyd  of  sine.     (Ca,  S'a,  Sig,  2n)'  Si'    G.=3e.     Named  after  Mr.  Jefferson. 

Augita  (from  aoyij,  lustre)  includes  the  black  and  greenish-black  crystals,  com- 
mon m  basaltic  and  volcanic  roaka.  It  contains  the  same  bases  as  the  last,  together 
with  aluttiina.  (Ca,  &e,  STgWgi,  Si)'.  G.=3-83— 3-36 ;  3-359,Etna;  3'366,  Eiifel; 
3'358,  Fassa.  Alumina  is  also  contained  at  times  in  eoma  of  the  above  varieties. 
j%!ri!(B  of  Brevig  is  a  black  or  greenish-black  to  leek-gteen  pyroscne;  G.^8-482 
— 3-B04,  (Fogg.  Ixxjt,  315). 

Br^iloMte  occm-s  in  wool-like  forms  at  Vesnvins  and  Capo  di  Bove.  Its  orystal- 
lographio  identity  with  pyroxene  has  been  shown  \>y  Chapman,  (Phil,  Mag.  xxxvii, 
44i,'1860).     Named  after  Breislak,  an  Italian  geologist. 

SedeTtbergUe  is  a  black  pyroxene,  containing  largely  of  iron,  little  or  no  mag- 
nesia, and  no  alumina.  (Oa,  I'ej^Si'.  G.=:3-S.  Named  after  the  Swedish  Chemist, 
L.  Hedenberg. 

Sadionite,  itom  Orange  Co.,  N.  Y.,  near  the  Hudson  river,  is  black  and  deavable 
like  Hedenbergit^  but  differs  in  having  a  considerable  part  of  the  silica  replaced 
by  alumioa,  {Co.,  Fe,)=(§i,Sl)'.  Q.=S-5,  Beck;  S-iS—S-M,  Brewer;  streak  green  ; 
often  has  a  brown  tarnish.  It  also  contains  at  times  somd  mangauasa  Polylite 
is  the  same  compound. 
A  pure  iron-augite  analysed  by  GrHner,  (Anal.  41),  has  been  called  Gry-nerite. 
Biallags,  (from  JcalAayij,  difference,  alluding  to  the  dissimilar  cleavage), — Thin  fo- 
liated and  easily  cleavable;  laminae  brittle;  color  various  shades  of  green,  gray, 
and  brown,  and  sometimes  bronze  or  pearly-matallic.  G.=i3'll — 322'J.  It  includes 
Sehiller  spar  (in  part)  and  Broasite.  Bronzite  has  a  greenish-brown  or  brownish 
color,  and  metalloidal  lustre ;  it  cleaves  in  three  directions,  two  of  which  meet  at 
an  angle  of  87°.     G.=S-125.   From  Gnlsen  in  Styria. 

Bypersthene,  (from  unrp  and  oflteos,  ■eei'y  strong  or  toimh),  bears  .nearly  the  same 
relation  to  diallage  that  the  dart  varieties  of  pyroxene  bear  to  the  light  It  con- 
tains a.  large  proportion  of  iron  and  little  lime,  yet  varies  much  in  this  respect,  and 
some  varieties,  not  distinguished  by  external  characters,  have  the  composition 
nearly  of  diallage.  Its  colors  are  grayish  or  greenish-black,  and  copper-red,  with 
a  bright  metallic-pearly  lustre.    It  cleaves  eaMly,  but  not  into  as  thin  folia  as  the 

Eioeding.  G.=3'3-;-3-6.  Tlie  PaulUe  (G.=S'Se9)  is  from  the  island  of  St.  Paul. 
brador  Jlomblendsiijid  Metalloidal  Diallage  are  here  included.  The  Srofintehas 
oloTC-brown  and  pinchbeck  brown  colors,  with  a  metallic-pearly  lustre.  6.=^'2 — 
S'6.  Cleavage  orthodiagonal,  very  perfect.  JHaclaaite  of  Hausmann  (analyais48) 
is  between  diallage  and  hypersthene  in  composition,  but  has  the  pale  colors  of  dial- 
lage, passing  into  britfs-yellow.     Named  from  AanXau,  to  cleave  through. 

Analyse ;  L — 1,  Nordenskiiild,  (Schweig  J.  ssxi,  451) ;  2,  K  Kose,  (Sehw.  xxxv, 
BS)  ;  3,  T.  Wachtmeieter,  (Schw.  xsx,  334) ;  4,  Hermann,  (J.  f.  pr.  Ch.  xxsvii,  1 00) ; 
fi,  Wackenroder,  {Kasto.  Archiv.  xiii,  84);  fl,  Kussio,  (Ramm.  4th  Suppl.  13) ;  7, 
Rauterskftld,  (Jahreab.  xxv,  362);  8,  Eichtev,  (Ppgg-  Ixxsiv,  884). 

n,  9,  Seybert,  (Am.  J.  Soi.  iv,  840);  10-13,  H.  Kose,  (loc.  cit);  14, 'Wolff,  (J.  f.  pr. 
Oh.  XKxiv,  236);  IB,  Hochstetter,  (J.  t  pr.  Ch.  sxvii,  315). 

III.  16-30,  Kudernatsoh,  (Pog^.  xsxvii,  871) ;  21,  Gmelin,  (Laonh.  n.  Bronn,  N^. 
Jahrb.  1840,  549);  22,  Delcsse,  (Ana,  d.  Mines,  [4],  sii,  203);  23,  Eammelsberg, 
(Pogs.  Ixiiii,  458) ;  34-26,  Waltershansen,  (Vult  Gest.  107  to  110). 

Iy!  27  T.  a  Hunt,  (Logan's  Geol.  Rep.  1863). 

V.  28,29,8mithandBrush,  (im.  J.  Sci.,[2],xvi,869);  30, Thomson,  (Min.  i,496): 

VI  31,  32,  Kohler,  {Pogg.  xiii,  lOX);  33,"l)elasse,  (Ann.  d.  K  [4],  svi);  S4-36, 
Ragnault,  (Ann.  des  M.  [81,  xiii,  147);  37,  Kobell,  (J.  £  pr.  Ch.  xsxvi,  803) ;  88, 
Sohafhautl,  (Ann.  d.  Ch.  u.  Ph.  li,  2B4);  39,  Beck,  (Min.  If.  Y.,  p,  310) ;  40,  Saybert; 
41,  Muir,  (Thorn.  Min.  i,  202) ;  42,  Damour,  (Ann.  des  Mines,  [4],  v.  167  ;  4S,  Kohler, 
(loo.  dt.) ;  44,  T.  a  Hunt,  (oommnnioated). 
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VIL  46,  Meitzaiidorf,(Po^.  lii,  628);  48,  QruQcr,  (Compt.  Rend,  xxiv,  T94);  47, 
Beck,  (This  Min.  8d  Edit  692) ;  48-60,  Soiieerer  aud  Eiditer,  (Pogg.  Issxiv,  331)  : 

I.  White  or  pals  green,  containing  liille  or  no  iron. — AnHlyaes  2  to  7  correspond 
nearly  to  the  formula  (i  Ca+i  ]ilg)'Si^=Silioa6S-5,  magnesia  18-8,  lime  25-8.  G.  of 
4,  3-28;  of  6,  S-31;  oil,  3'27. 


Si  Mg  Oa 

1.  Pargaa,  bk-gn.       66-40  32-57  16-7(l 

a.  Werinlaod,  ymh.  55-93  lfl-99  2S'01 

8.  Korway,mA.         57-40  lD-74  23-10 

4.  Aohmato'8k,w/i.    53-97  17-86  26-60 


fc     Si 


6.  BrazU, 

7.  LaDKhansbyttan,  G 

8.  Reicheugtein,        5 


54-16 


■61  17-82  25-11 
:-fle  16-27  28-86 
:-60    18-86    21-41 


Stn  0-43=99-43,  Tfard 

S>B  a-16,  Ho  1-6B,  E. 

0-43  "  0-20=97-87,Waeht. 

0-20,  Stn  0-18=100  Waok. 

=9  9 -74,  KiisBin. 

0-26=H»-a9,  Eeut. 

1  -10,31  -1 9=100-1 6,Eieht. 

g .,  , .„ . , _?""■*  •"■  ^^*»  moffneaia  and 

no  alumina.  AnalyaeB,  10  and  IJ=(iCa+jSrg+i6'e)'Si'=Silioa  63-7,  magnesia 
13-4,lime24-9,protoxydof  iron  80.  Analyses  13  and  14=(K!a+}Pe)'Si'=Silioa 
48-6,  lime  22-6,  protoxyd  of  iron  28-9.    G.  of  16=3-174, 

1-83=^8-77,  Ssybert. 

Stn  0-61=99-67,BoBe. 

0-14  "     0-78=9902. 
— -=98-01,  BoSiS. 


IL  J>o,rh  green  to  hlaek,  eontaining  lime  oi 


9.  L.  ChampL  gn.  60-38  6-83  19-33  20-40 

10,  Baleeai-lia,    "  64-08  11-49  2847  10-02 

11.  "          "  04-66  16-36  30-21  8-14 

13.  Wermland,  hk.  63-36  4-89  22-19  17S8 
18.  Tunaberg,  iTcii  49-01  2-98'  20-S7  26-08 

14.  Ai-endal,  bk.  47-78     22-96  27-01 

16.  AEorea,  60-40  2-40  31-10  22-00 

•  With  aoiue  Un. 


=91-';4,  Wolff. 

2-99,  ign   0-30=99-19, 

Hoolistettar. 


8-204. 


=98-72,  Eudern  atsah 


19.  Faasa, 
30.  Eifel, 

21.  Wetteran, 

22.  Vosgea.' 
28.  Hartlingen, 

24.  Etaa,  htack, 

25.  "   gnh.  bh 

26.  Iceland, 

•  Thiaaugltefa! 


60-11  15-72  18-66       7-65     - 

60-90  14-48  22-96       6-26     6-37=:99 

60-65  18-01  22-29      7-86    4-85=98-66, 

50-16  13-48  19-57  1204     4-03=99-36,             " 

49-39  13-93  22-46  7'39    6-00=99-26,            " 

56-80  6-06  4-86  13-06  S  3-72  16-32,  S'a  3-14,  £  0-84,  6. 

49-16  16-96  18-87  t'lS  H  trace  6-08,  3  2-26=98-61.  DeL 

47-62  12-76  18-26  13-OaSC  0-40  8-13=lOO-08,  Eamm. 

47-63  1290  20-87  11-89       0-21  674  S  0-28=1 00-02,'WBlt. 

61-70  31-11  18-02  4-24      4-38 "  0-49=99-94,       " 

49-87  16-16  22-00       6-92     6-06=100,  Walt. 


1  with  th 


'oB^tc,  the  porphjry  of  Terr 


IT.   W/dte  alvminoas,  like  diopside  in  appearance. 

27.  Perth,  C.  W,        60-90    18-14    23-74  S  0-86     6-16,  ign  0-90=100-18,  H, 

line  without  magnesia.      Hadsoniti' 


0-40      0-67      9-78,  %  ' 


3-02     10-82     30-5' 
9-42     34-0( 


1-95=^8-61.  a  4B. 
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VI.  Thin/oliaUd 

,     Noa.  1 

51  to  3; 

1,  DMlage ;  34 

Sromiie;  39,  40,  a 

kind  of 

Syperithene ; 

41,  4^-1,  ff;/pcrmliene  ;  44,  ib.,  from  Chateau 

Richer,  Cacflda;  43 

,  Siadasite'sfl 

laoemaj 

iin. 

8i 

fig 

Oa 

fe 

KlQ 

Si 

31.  Hartz, 

5311 

17-66 

17-06 

-08 

2-82,B:1-04=100-37,K, 

32.  Florence, 

53'aO 

14-91 

19-09 

8-67 

0-38 

3-47,  a  1-77=100-49,  K. 

33.  Oaern.  diallage. 

49'30 

17-61 

16-43 

9-43 

0-Bl 

5-60,  Sr  0-30,  ign.  0-86= 
98-93,  Delete. 

34.  Piedmont, 

50-05 

!7-a4 

16-83 

11-98 

3-68,  S  a-I3=99-61,  Eeg. 

3S.  Ural, 

16-43 

20-44 

6-86 

3-27,  "1-69=99-68,     " 

38.  Ultenthftl, 

66'84 

30-37 

10-78 

1-09,  "  1-60=99-98,    .'• 

68  00 

29-66 

10-14 

1-00 

1-33=100-13,  Kobell. 

38.  Genoa,  Q.  8-25, 

49-50 

14-12 

18-12 

8-28 



6-55,  V  3-65,  iJft3'75,  S 
1-77,  S. 
=99-37,  Beck. 

39.  Late  George, 

46-46 

18-00 

24-33 

11-49 



iO.  Wilmington, 

53-17 

11-33 

20-00 

10-73 

4-00,fil-0=99-23,Seyb. 

41.  Skye,  Hypers. 

42.  Labrador,  " 

Bl'35 

11-OB 

1-S4 

83-92 

,"  0-6=98-70,  Moir. 

61-36 

21-31 

3-09 

21-27 

1-33 

0-37 =98 -7  2,  Damonr. 

43.  Baate,  IHa^l 

5a't4 

26-09 

4-78 

11-61 

0-33 

l-34fl  8-76=lO0-40,K6L. 

44.  Canada,  Jli/p. 

61-35 

23 -eg 

1-68 

20-66 



3-70,  ign.  0-10=99-98,  H. 

VIL  Asbestiform 

.  varietk 

■«.    Analygis4E 

1  has  the  eompoaition  of  a  diopaida ;  46  is 

an  iron  augite,  with  the  formula  £'a'*Si^=3iliea  ST-l,  protoxyd  of  iron  54-3  ;  G.= 

3113     No  COisfromZillcrthol;  ■ 

Dsygei. 

ratio  13 

.-M:  28 

1-70  (water  excluded,) 

46  ZilUrthal 

51-87 

20-33 

17-76 

4-31 

1-12 

46   OoUobriBree. 

43  9 

1-1 

0-6 

52-3 

1-9=99-6,  Gmner. 

47   Statenli, 

6B20 

30-73 

11-82 

E  2-25=100,  Beck. 

48.  Tyrol, 

67  60 

38-09 

13-43 

3-88 

"  2-36=100-26,  Seheerer. 

49   EeiLhenatem, 

55  86 

28-99 

6-22  ftlO-56 

"  3-15,  G»  0-40=99-83,  Rr. 

BO   Socl  Corl. 

67  20 

22-86 

13-39 

4-37 



"  2-43=100-34,  Seheerer. 

»I 


/efferionile  afforded  Hermann,  {J,  t  pr.  Ohem.  xlvii,  13,  1849): 

Si  49  91  Ca  10  43  Jftn  7-00  Sn  4-89  t'e  10-63  Si  1-93,  fig  818,  ign.  ]-2' 


Other  analyses :  by  Lory,  {Bull.  Soo.  Geo!.  Pr.  [2],  vii,  640) ;  Delesee,  (Ann.  d.  M. 
[4],  XYiii,  309,  xs,  146) ;  A.  Erdmann,  (K,  V.  A«-  a  1848,  and  Ramm.,  6th  SuppL, 
58)  ;  DaviUe  (Etudea,  1848) ;  Breidenatein,  {Karam.  5th  Suppl.,  60) ;  Frolioh,  {ib.  63. 

B.B.  the  whitish  or  pale  varieties  fuse  with  some  efferreecenoe  to  a  colorless  glass; 
with  borax  afford  a  clear  glass.  Varieties  containing  iron  afford  an  iron  reaction, 
which  is  more  intense  the  greater  the  proportion.  The  Hedmtbergite  and  dark 
aogites  fuse  readily  to  a  shining  black  glass.  Diallage  yields  some  water  in  a  mat- 
raas,  and  becomes  of  a  paler  color ;  on  charcoal  it  fosea  -with  difficulty  on  the 
edges  to  a  gray  slag ;  -with  borax  it  foi-ma  a  glass  colored  with  iron.  Broitzite  be- 
comes of  a  paler  color,  bat  alone  ie  infusible.  Hypersthene  generally  fuses  on  char- 
coal rather  easily  to  a  grayish-green  glass,  not  clear.  Hwmonite  fuses  with  effer- 
vescence to  a  black  ma9;netic  bead  ;  with  soda,  a  manganese  reaction. 

FyroKotie  ia  principallj-  confined  to  cryataUice  or  Yoloanic  rocfis,  and  is  associ- 
ated at  different  loofJities  -with  gvanite,  granular  limestone,  serpentine,  greenstone. 
Iiasalt  or  lavas.  Diallage  occurs  generally  in  serpentine  or  greenstone;  and 
hjpersthene  irith  feldspar  and  quartz  forms  hyperathme  rock,  which  occurs  ex- 
tflnsiTaly  in  some  districts  of  crystalline  rooks. 

Pyroxene,  with  labradorite  or  oliglocase,  forma  Greensione  or  Diabase;  and 
whan  the  t«£tnre  is  very  compact,  it  constitutes  Melaphyre,  which  is  reddish-brown 
to  black.  With  labradorite  and  magnetite,  forms  Doierite  or  Basalt,  often  crystal- 
line granular,  and  called  basalt  wore  especially  when  the  tasture  is  impalpable.  Py- 
roxene is  common  in  lavas,  and  is  a  constituent  of  Tufas, 

Foi-ei^  localities  aie  nimcrous  and  we  mention  but  few. 

Aitgite  occurs  at  Aussie  and  Teplitz,  in  Bohemia,  in  large  crystals  imbedded  in 
basalt;  and  in  small  highly  polished  crystals  in  the  lavaa  of  Vesuvius,  with  nephe- 
line,  idooraee,  and  mien,    Diopside  is  met  with  in  crystals  at  Ala,  in  ipiedmont,  aa- 
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Boeiated  wiHi  garnets  and  talo  in  veins  traversing  serpentine.  Its  more  tmnparant 
crystals  from  Wiis locality  are  sometinies  outand  worn  usgemB.  Salilite  is  met  with 
IB  gcanite  rocka  at  Sahla,  and  elsewhere.  Baikalite  oeoma  principally  on  the  bor- 
ders of  Lake  BaitaL  Omphazite  aooompanies  granular  garnet  at  the  Sau  Alp,  in 
Carinthia,  andnear  Hof,  in  Buyreuth,  with  the  amaragdite  TBi'iety  of  hornblende, 
whieh  it  much  resembles. 

White  Bubtransparent  crystals  are  met  with  at  Bytown,  Lowec  Canada,  in  !ime- 
atone,  often  measuring  an  inch  by  one  and  a  half  inches;  gi'ayiBh.^reen  in  Sime- 
"tono  with  pMogopite  at  Grand  Calumet,  Id. ;  oryst^ils  sometimes  1  ft.  long  and  i 
1.  wide,  and  having  attached  srnall  crystals  of  gi'eeuisb  hornblende,  at  the  high 

1  doloi 

mall  tr  ^ 
-  ir  pyroxene,  in  Reading,  Conn.,  on  the  tnmpike  near  &e  line  of  Danbnry. 
Boltonqimrriea,  Mass.,  afford  good  crystala.  The  dolomite  of  New  York  Co.,H.  x., 
affords  white  oryetals,  often  several  inches  long,  and  also  the  abandoned  qoarries 
at  Kingsbridce,  aboat  20Sth  street;  In  Orange  Co.  there  are  interesting  localities, 
affording,  besides  fine  crystals,  many  of  the  massive  varieties,  from  white  to  black 
colora,  the  former  io  limestone,  the  latter  usually  with  magnetic  iron;  at  Two- 
Ponds,  in  Monroe,  in  simple  or  Krouped  crystals,  often  lai^e,  associated  with  scapo- 
lite,  zircon,  and  sphene  in  white  umestone:  another,  half  amile  csstof  Green- 
wood furnace,  along  with  mica  in  limestone,  where  one  ocystal  was  obtained  mx 
inches  long  and  ten  in  circumference ;  two  and  a  half  miles  north  of  Edenville, 
gray  crystals.  Near  Amity  and  Port  Montgomery,  ore  other  good  localities.  Dark 
green  or  black  crystals  in  limestone  a  mile  northwest  of  Edenville.  In  Pntnam 
Go.,  nflftP  Patterson,  gi'ayish-whitc  orystals  are  abundant,  strewed  over  the  savface 
and  in  Huisstone.  In  Westchester  Co.,  white  at  the  Sing  Sing  quarries.  Other 
good  localities  in  New  York,  are  at  Bf^ers' Rock,  Lake  G ~"     "' 


where  the  crystals  are  very  large.  Franklin,  N.  J.,  also  affords  good  pyi'Oxene. 
Massive  varieties  occur  at  most  of  the  above  mentioned  localities.  Crystal*  of 
blaek  augite  in  trap  at  Montreal,  Boueherville  and  Roagemont  Mountains,  C.  £. 
Abeautiml  green  ooccolite,  and  also  crystals  (f.  366)  occur  near  Long  Pond,  Essex  Co., 
If.  Y.,  and  a  black  coccolita  in  Monroe,  Orange  Co.,  a  mile  west  of  Coffee's  Hotel ; 
at  Willsboro',  N.  Y.,  green  coccoliU  is  associated  with  sphene  and  tabular  spar.  A 
lamellar  variety  of  a  dark-green  and  bronze  color  is  abundant  in  theForestof  Dean, 
Orange  Co.,  N.  Y.,  along  with  black  eoccolite;  and  fine  salilitewith  coccolite  about 
three  mites  southeast  of  Greenwood  furnace.  Diopside  occurs  on  Hostis'a  farm, 
Phillipstown,  N.  Y.,  and  in  tbe  Bolton  limestone  quarry.  Raymond  and  Buniford, 
Maine,  afford  massive  varieties,  diopside,  sahlite,  rte.  At  Berkshire,  Mass.,  a  white 
variety  is  abmidant  A  broad  lamellar  eahtiie  of  a  white  color  at  Watertown, 
Conn.,  at  the  lime  quart^  near  the  Naugatuck,  and  a  less  interesting  grayish-green 
variety  at  the  verd  antique  quarries  of  Milford  and  New  Haven.  Both  crystals 
and  granular  pyroxene  near  Attleboro',  Penn.  Diopside  in  Burnett's  quanT, 
Pcnnsbury.  Diallage  in  serpentine  in  Westfleld  and  Blanford,  Mass.,  at  Beer  Isle, 
Maine,  Cooptown,  Harford  Co.,  Md.  A  massive  &asaite  wiiJi  red  sapphire  and 
sphene,  at  Burgess,  Canada  West. 

Hypertthene  is  stated  to  occur  in  Essex  Co.,  in  much  of  the  ffranite  of  that  region, 
often  associated  with  labradorite ;  also  near  Wilmington,  Delaware.  But  tt|e  min- 
eral from  these  localities,  although  presenting  the  external  characters  of  this  vari- 
ety, differ  much  from  one  another  in  composition,  (anslysea  33,  40),  and  still  more 
from  the  Labrador  bvpersthane,  (analysis  Mo.  42).  It  is  also  found  with  andesite 
rock  at  Chateau  Richer  and  at  St.  Ad^le,  Mille  Mes,  Canada,  (analysis  44),  grayish- 
black  and  brown,  with  laminie  curved.  The  Hwdaomte  of  Beck  (analyses  33  and 
39)  occurs  in  a  vein  of  quartz  in  Cornwall,  Orange  Co.,  N.  Y,  Tlie  Poli/lite  of 
"Thomson  may  possibly  come  from  the  same  locality;  Thomson  attributes  it  to  Ho- 
boken,  which  Beck  states  must  be  an  error. 

Pyroxene  was  thos  named  by  HaUy  from  irw(i,  fire,  and  iaos,  stranger,  in  allusion 
to  its  occurrence  in  lavas,  where  Haay  supposed  it  did  not  belong,  or  was  a 
stranger. 


,  Google 


164  DESCEimTE  MINBEALOGY. 

CryataJa  of  this  species  hnra  been  obtained  by  fosion,  and  are  cot  un&equent,  of 
a  biaoi  color,  among  the  iron  slags  of  Sweden.  MitscherUoh  and  BeTidftot  have 
formed  white  cpjatala  by  heating  together  Bilioa,  lime,  and  magnesia. 

Altereo  JPoems. — Pyroxene  undei^oea  alteration  in  different  ways,  aa  tas  been 
well  explained  by  Bisehof  WheQ  oontaining  mnoh  protoxyd  of  iron,  as  in  many 
varieties,  the  iron,  if  moiatJire  is  present,  andergoas  oxydation,  becoming  brown  or 
browuish-red  and  hydrated,  or  of  a  red  eolor  and  anhydrous ;  or  is  carbonated  and 
beoomes  gradually  removed  and  tie  result  uncolored,  if  carbonic  acid  is  present. 
la  an  earJf  stage  of  alteration,  cryatab'  oftan  develop  a  basal  cleavage.  The  car- 
bonic aeid  of  iniiltratiag  waters  when  lime  is  present,  carries  off  the  lime,  leaving 
the  most  of  the  mMneaia,  as  in  the  change  to  Memtelaerite ;  or  by  continuing  its 
action,  carries  off  the  ma^^ia  and  gives  origin,  if  the  pyrosene  is  aluminous,  to  a 
hydrous  silicate  of  alumina,  like  OSnoUte;  an  addition  of  almnin a  may  probably 
take  place  through  the  accompoBying  decomposition  of  associated  feldspar.  Acted 
on  by  Bulpharie  or  aulphnrouB  acid  about  volcanoes,  the  protoxyd  bases  are  rapidly 
removed,  and  a  hydrous  aluminous  eilicate  is  left,  and  often  a  siliceous  deposit  or 
smtcr.  Acted  on  by  alfcalice  carbonates  in  solution,  a  similar  result  is  produced, 
but  alkalies  take  the  place  of  the  removed  bases,  and  an  alkaline  silicate  of  aliunina 
or  of  iron  and  alnmica  is  formed,  as  Green,  earth;  or  under  different  ciroumstances 
there  is  a  change  to  mua.  Acted  on  by  waters  containing  traces  of  bicarbonate  of 
siagnesia  in  solution,  magnesia  is  exchanged  for  the  lime,  auiibas  pi/raUolite,  ht/pers- 
thene  and  hor/tUetule,  may  be  formed  from  Aagite ;  and  the  removal  of  the  lime  en- 
tirely, and  its  replacement  by  magnesia,  gives  origin  to  terpentine,  iteatile,  ialc,  lap- 
ottite.  Silicates  of  iron  and  magnesia  may  also  proceed  from  the  action  of  alialine 
silicates  or  aarbonates. 

Tabs  oonaist  largely  of  altered  augita,  and  are  formed  from  augitio  sands  under 
the  action  of  steam  or  heated  waters,  thus  becoming  a  hydrous  ailieate  of  alumina, 
etc ;  such,  according  to  Bunsen,  is  the  Palagontte  of  Waltershausen 

lie  following  are  analyses  and  descriptions  of  some  of  the  more  prominent  re- 
sults of  alteration. 

I,  a,  Waltershausen, (Vulk-Geat.  306);  3,  Beudant;  4,Beek,(Min,  N.  Yorfc,a9^); 
6,  TTordenskiold,  (Sehw.  J.zxzi,  386);  6,  Kiihler,  (Pom.  xi,  192) ;  7,  Eawmelsberg, 
{Bd  Suppl  106,  and  Po^.  riis:,  887);  8,  Klaproth,  (Beit.,  ii,  180,  v,  22);  9,  STim- 
berg,  (K.  V.  Ao.  H,  1840,  and  Fogg.  Ivii,  166) ;  10,  11,  Smith  &  Brush,  (Am.  J.  Sfli., 
[2],  svi,  368) ;  13,  Svanbe:^,  (Pogg.  llv,  261);  J8,  14,  Rammelaberg,  (Pogg.  xlix, 
387);  15,  Delesse,  (Bib.  Univ.  Geneve,  June,  1848,  106);  16,  17,  Walte^auseu, 
(loG.  eit.,  301);  IB,  .Rammeisberg,  (loo.  cit.);  IB,  Klaproth,  (Beit.,  i,  381);  30,  Hi- 
moff,  (Ann.  J.  M.  Rusa,,  1841,  886);  31,  Eammelsbei^,  (loc  eit) : 


1.   CatOARBO-K. 

Si         51 

''%" 

..— 1.  JlgdroHime.     a.  Ibid. 
Ca           Sa           6          a 

1.  44-90       

i.  48-Sl       3-14 

4'60 
8-66 

83-32        a-H         1-86      13-21=100,  Waltersha 
28-70                1-70             14-43=100,  Waltersht 

n.  Magnksian. — 3.   SaMa,  Paeiuiomorph,     4.   Ren^idaeriie.     6.   FyrollolUe. 
Schiller  Spar.    7.  Ibid.     8.  Saponite,  Cornwall.     9.  lUd.     la  Thalite,  Lake  Suj 
rior.     11.  Ibid.     13.  Piotine. 


gi        Si      Pe 

Je 

% 

Ca           S-a         E         fi 

3.  60-66  — 

4-18 

26-20 

4-97  Stn  0^8     —  4-38=100-16.  Bend 

4.  6S-7B  3-40 

I'OO        — —     2 ■85=3 9 -90,  is eck. 

e.  66-62  3-38   O-09 

28-88 

5-58lftu0-99    —  3-68Bitaiidlo9a6-38,Nor. 

6.  4S-08  1-78  

10-91 

26-16 

2-75    "0-67    12-43  ^  2-37=100,  KoWer. 

7.  41-48  6-49  

16-61 

27-24 

_„  10-13=101-95,  Kamm. 

8.  46-00  9-36  1-00 

24^6 

0-75  18-00=98-76,  Klap. 

■9.  46-8    8-0    04 

3S-S 

0-7        . ■    11-00=100-3,  Sranb. 

'10.  45-60  4-87  2-09 

24-10 

1-07              0-46          20-66=98-84,  S.  and  B. 

11.  48-89  7-33  2-46 

34-17 

0-81          16-66=99-33,  a  and  B. 

IS.   50-.8S  9-40  2-06 



26-52 

0-78      10-5=100-16,  Svanb. 

:.  Ibid.     16,   Green  Earth,  Mt,  Baldo. 
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g; 

Sl\ 

Pe 

fe 

STg 

Oa 

Sa           ,          &         fi 

45-81 

11-18 

24-63 

0-28 

1-50 

6-73                 0-82=lO(),  Eamm. 

15 

39-48 
51-2S 

10-31 
-7 -25 

8-94 

15-66 

ao-72 

1-70 
6-16 

UG 

15-24,  ftlkiili  aadH  8-G7^100.  Eamm. 
1-ya                 6-21      6-43=100,  Del. 

le. 

4-93 

26-64 

4-3B 

1-38 

6-03      5-19=99-37,  Watt. 

17. 

60-09 

5-28 



15-12 

4-95 

0-09 

2-61                5-04      4-44=98-!2,  Walt. 

IV.  Alumikocs. — 18.  Bihn,  Fseudomorph.  19.  Oimolite,  Argentiera,  30.  Cimo- 
lite,  AlfliandrowsM. 

Hi        £1        Fe       %      6a  S 

18.  60-63     23-08     4-21     O-fll     1-28        B-12=99-23  Bammelsber^ 

19.  63-00    28-00     1-36    12-00=99-25  Klaprtth 

30.   83-52     33-56     12-00=98-07   Ilmioff 

V.  SmoEOUS. — 21.  VeauTius,  Paendomorph. 
Si        51      Pa      Srg      Oa      E 

21.85-31     1-68     1-67     1-70    2-66    5-47=98-42,  Rammelsberg. 

HydTotilieite,  Walterehausen,  (AnalyHea  1,  2). — Occurs  amorphoiia  or  as  a  ernet,  at 
Palagonia  and  Aei  Caatallo,  in  Sicily,  asBociated  or  mined  with  Hei-sclielite,  Pliil- 
Uppnite  and  Caloite.    Formula  E'  Si  -i-3S,  ov  a  hydvoas  augite. 

Renssdaente,  Emmons,  {Analysis  4), — Compact  Bteatitie,  witli  an  unotuooB  feel, 
liae  oompact  torture,  either  gray,  whitish,  greenish,  brownish,  or  at  times  lilack, 
H.=3 — 1,  G.^a-87.  TranBlneent.  Has  often  the  cleavage  of  pyroxene.  On  aoconnt 
of  its  Boftnsss,  tranelncenoy  and  fine  texture,  it  is  worlied  in  a  lathe  into  inkstandB 
and  other  fopms.  Oteurs  over  large  areas  in  Hocthern  New  Yorit,  in  the  towns  of 
Fowler,  Dakalb,  Edwards,  Riiaael,  Gouvemaur,  Canton  and  Harmon,  St  Law- 
rence Co. 

PyrallolUe,  Nordaaskiold,  (Analyeis  6). — Cleavable  or  granular  massive,  and 
lite  pyroxene.  H,=3'B — i.  G.=a'655— 3-694.  White,  sometimes  greenish;  sub- 
translnoent  to  opacjua.  Formula  ji^  Si'  with  water.  B.B.  at  first  blackens  and 
tien  becomes  whitfl.  From  Stoi^ord  in  Pinland,  in  limestone,  with  pyroxeae  and 
aaopolite.     Cli«ely  related  to  the  KensEelaerite. 

Schiller  Spar,  (Analyses  6,  7). — dearable,  maaaiTe,  lite  some  pyroxene.  H.=^-6 
— t.  G.^2-5 — 2-7G.  Lustre  metallic  paarly,  to  subvitreons.  Dark  green,  inclining 
to  pinobbeok  brown.  SnhtransluoenL  B.B.  fuses  on  thinnest  edgee.  From  Baste 
in  the  Hartz  with  serpentine.  It  is  considered  an  altered  augite  by  6.  Eose.  The 
name  is  from  the  German  for  a  play  of  colors  or  lustre.     Galled  also  jBasiite. 

8apimUe,  Seifenstein,  (Analyses  g-11). — Occurs  lika  Green  Earth  in  amygdaloidal 
cavities.  Tt  is  soft,  almost  likebatter,  brittle  on  drving ;  white,  jello-wiBh,  bluish,  red- 
dish,— not  adhering  to  the  tongue.  B.B.  fuses  -witli  dLffloulty  oo  the  edges.  Wholly 
soluble  in  sulphuric  aoid.  From  Lizard's  Point,  Cornwall;  aiMgdaloid  of  northern 
shore  of  Lake  Superior  Region,  {Owen's  Hyalite,  Froo,  Aaad.  Kiilad.  1852,  and  Am, 
J.  Sol,  [3],  )dii,  420,  AuftL  iO,  11);  Sv^dsjSin  Dalarna,  (Piaiiiwof  Svanberg.Pogg, 
liv,  267,  Analysis  12). 

Green  Sarth,  {Seladonite). — Earthy  or  a  minutely  crystalline  appearance,  dark 
olive  green,  to  eelandina  ^een,  and  quite  soft,  with  an  unctuous  feet  It  occurs  in 
amygdaloidal  cavitiea.  The  green  earth  from  Mt^  Ealdo  is  nearly  apple  green ; 
G.=3-907.  That  ft-om  Iceland  where  it  oeciira  with  zeolites,  aiforded  a  trace  of  va- 
nadium; G.=2-6T7.  Analyses'of  Green.  Eartk'Sos.  18  to  17;  13,  14,  Passa,  16, 
Mt.  Baldo,  16,  17,  Iceland. 

Fierophyl  according  to  Breithaupt  is  also  altered  Augite. 

Cimotite,  (Analyses  18-20). — Massive,  earthy,  very  soft.  G.=2-18 — 3-30.  Color 
white,  grayish.  Lustre  of  steak  greasy.  Aljsorba  water  but  does  not  fall  to  pieces. 
Corresponds  in  composition  nearly  to  5l  8i'+3  (or  3)  fi.  B.B.  infusible.  The 
original  Cimolite  was  from  Cimolis,  on  the  island  of  Argentiera,  Greece.  Analysis 
18  is  of  a  paeudomorph  after  augite  from  Bilin,  identical  in  oompoaition  with 
Oimolitc 

Acmite  is  considered  by  Bisehof  and  Rose,  pyrosene  altered  by  tlie  alkaline 
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„  «,  and  a  Yorietj  fiom  flia  AzoreB,  also  liava  a 
hornblende  composition,  while  some  hornblendes,  ns 
a  tremolite  from  PenneylTania,  and  a  hernblenda  from. 
Hartiingen,  hare  the  eomposilJon  of  Aiigite.  Thasa 
traasitiona  are  asplainad  by  Bisciiof,  as  above,  {see  p. 
164).  Sebeerev  considers  them  aaaaB  of  paramorph- 
ism,  01"  a  change  from  one  of  the  Wo  forma  of  a  di- 
morphous compound  to  the  other,  augite  and  bora- 
Wende  being  dimorphons.  The  annexed  table  ehowe 
the  relations  in  form  of  tha  two  species  referred  to  the 
augite  type ;  it  presents  the  symlwls  of  the  planes  in 

hornblende.     Sandberger  bas  obscrred  orystalB  of  au-      imsei-yea  nanes  m  niimmenue, 
gita  and  hornblende  forming  a  maole  togewier ;  and  in  (P-  ^  Au^'f '*^^  *"  "™ 

soma   caaea  the  hornblende    crystals  are   implanted  ° 

around  the  angite.    Sandberger  and  Blum  regard  facts  of  this  kind  as  proving  that 
the  two  species  may  form  simultaneoualy.     (Sandbel^er,  Pogg.,  Ixsxiii,  453). 

Other  psaiidomorpha  after  augite,  are  as  follows ; — steatite  and  serpentine  by  al- 
teration ;  opal,  qnartz,  limonite,  calcite,  by  enbatitntion. 

Palaganile  of  von  Waltershaosen  oocars  amorphous  and  in  grains  and  fragments 
forming  much  of  voloauie  tufa  or  eonglomarate,  H.^:4-^6.  G.!=2-4 — 2-^.  Lustre 
vitreous  or  grenay,  or  lite  pitehstone.  Color  amber-yellow,  yellowish-brown,  gar- 
net-red, eoiophonite-brown,  blaotish.     Streak  yeiiow. 

Composition. — Analysee  by  von  Waltershaueen  (Vulk  Geeteine,  186S).  Means 
after  gaugue  ezclnded : 


Si       Si 


Mg  Sa  K 
7'Bd  l'8t  0-41 
4-S4    cea    0-4^ 


I.       1.  Krisuvik,        40-68     1469     14-2' 
n,     2,  Heda,  40-7B      842     17-91 

3.  LasS,  42-28     1M4    16-71     6-B8    6-39    1-80    16-00=100. 

4.  ValdiNoto,  38-69     18-61     14-51     8-88     6-18     1-07     1-S6     16-2e=10a 
m.     a.  Galapagos,      38-01      1303       9-99     7-54     e-68     0-70     0-94     2816=100. 

6.  "  86-94     11-66     10-71     7-95     6-28     0-56     0-78     25-38=100. 

IV.  7.  Siidafall,  41-46     10-91     18-12     8-54     4-80     0-64     0-40     14-49=99-37. 
8.  ValdiNoto,  41-26       8-60     25-83     5-69     4-84     1-06     0-54     12-79=100. 

V.  9.  "  40-86     10-07     20-64     4-46     S-28     8-99     MO     15-70=100. 

VI.  10.  •'  34-99       6-02     20-50     fl-OS  1102     0-92     093     19-64=100. 
Waltershausen  calculates  for  chrysolite  and  sometimes  carbonate  of  lima  present 

in  tbe  above,  and  makes  out  for  the  correct  composition,  as  mean  results  for  many 
analyses  under  the  above  types,  I  to  VI ; 

gj       Si      i'e      Ca      :ftg   Sa     ft      fi 
I.     Palagonite,    41-90  12-72  16-74  6-71     6-86  1-92  0-99  I2-16=Jt=§i'+2fi§i-f6  H. 

-■  -■  ■--»  -  ""      -44  0-62  1-63  17-67=    "  "     -f-9fi. 

63  0-66  0-90  23-2e=E'Bi4-2HSi-f  12S. 
■95  0-70  0-44  12-84=ft  Si-|-fi  Si-J-3fl. 
-53    3-61  4-05  1-13  15-93=    "        "   -j-43- 
26  11-64  0-97  0-99  18-16=&' Si+HSi+sS. 
51    4-67  4-19  3-42  14-22=a'§i-4-3Bgi-J-9fi:. 


40-62  11 
UL  ■'  38-96  12-75  10-7 

IV.  KonU,         44-07   12-00  19-47  5- 

V.  HybliU,      40-86  1023  20-68  4 

VI.  Notite,        36-96    6-36  21-66  S- 
Vn.  JWnoerife,  Sl-sa    6-26  83-95  3- 

The  Korlie  is  a  bydrous  labradorite  ;  it  is  in  dull  brown  grains,  and  is  asaociated 
with  Sideromelane,  which  has  the  Same  compositioa  excepting  the  absence  of  water. 
Ifc  may  well  be  doubted  whether  these  substances  are,  all  of  them,  distinct  chem- 
ical compounds. 

Waltershausen  makes  out  another  allied  compound  -which  he  calls  THnacrite, 
constituted  as  above  given.  It  is  dull  brown  and  cleavabla  or  micaceous,  and  is 
mixed  with  his  BideroiilicUe,  a  hydrous  silicate  of  peroxyd  of  iron  and  alumina. 
It  may  be  remarked  that  decomposed  chrysolite  in  one  of  its  stages  has  the  brown 
appearance  and  structure  of  the  mixed  Trinacrite  and  SideroMlioite. 
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Buiieen.  regards  tlie  Palagooito  of  Iceland,  (P^g-  lixriii,  219,  and  Ann.  Ch. 
I'hya.  [8],  xxxriii,  287),  as  eonaieting  of  silioatea  E'  gi'+Aij  and  H  Si+Aq,  combined 
with  one  another.  To  the  Palngonite  of  loelaad,  ho  gireB  the  foi-mula,  E'  Bi*-}-^ 
Si+Aq,  to  that  of  the  Galapagos,  It'  Bi'-J-fi  Si+Aq ;  and  he  observes  that  the  pa- 
lagonite  occnre  as  the  basis  of  the  basaltic  tufas  of  Germany,  France,  Azores,  Cana- 
lies,  Gape  Verdes,  Tortugaa,  and  probably  also  of  the  Paoifie  Islands.  He  gives 
analj^ee  which  show  great  uaiformity  of  composition  in  the  basaltic  tufas,  and 
oompaces  it  with  the  oonstitHtion  of  pyroxene,  l3ie  alteration  of  which  is  the  source 
of  the  peculiarities  of  the  tofa.  He  also  obserres  that  the  Faia^nite  may  be  made 
artificially  by  putting  powdered  basalt  into  a  large  excess  of  eauatie  potaeli  in  fu- 
aioft  and  pouring  on  water ;  the  product,  after  washing,  is  hjdrated,  pnlremlent, 
and  aeiatiniz«s  with  weak  acids,  and  ite  composition  is  like  that  of  the  purest  pa- 
l^nite  of  Icdand,  The  origin  of  the  Pala^oniie  is  henca  attributed  to  the  altera- 
tion, of  pyroxene  rocks,  in  which  process  the  iron  is  peroxydiaed. 

BoLTONiTB,  S/iepard.  Disseminated  massive.  Cleavage  rather  distinct  in  one 
direction;  in  two  others  oMiqus  to  the  first,  indistinct.  H.^^^'B.  G.^28 — 2-9, 
Shepard;  3'008,  Silliman.  Lustre  vitreous.  Streak  white.  Color  bluish-gray,  yal- 
lowish-gray,  wax-yellow,  yellowish- white.  The  darker  colors  turn  yellow  on  ex- 
poaure.     Transparent — tcaoslucent. 

OompositioTt. — Analysis  by  Siliiman,  Jr.,  (Am.  J.  Sci.,  [2],  viii,  392) : 
Bi  46'06a,         Si  6-667,         Sig  38-149,         te  8'632,         fia  1-51 6=100-026. 
This  gives  the  formula  ft"  gi+i  Slg=  Si  or  £=(81.  ai>    But  it  is  quite  probable  that 
tlie  species  is  aa  altered  augite. 

B.B.  alone,  it  is  blenched  and.  rendered  transparezit,  but  docs  not  fuse.  With  bo- 
rax it  forms  a  transparent  glass. 

Boltonite  is  disseminated  through  white  limestone  at  Bolton,  Mass.,  and  also  at 
ftosbury  and  Littleton. 

Mr.  ^emann  attributes  the  change  of  color  in  boltonite  to  minute  grains  of  mag- 
netic iron  disseminated  in  the  substance  of  the  crystals,  which  undergo  change  on 
cKposnTCi  and  leave  the  mineral  of  a  lighter  color  thaa  it  was  when  fresh. 

Thomson's  bisilkate  of  magnesia,  (Ann.  Lye.  Nat  H   t  N  Y         BO)  th    analy 
sis  of  whloh  has  been  referred  to  this  species,  is  sh  ^     by  S 11  man  (1         t. )  t    b 
actinolite. 
EHODOHITE,  Send    Manganese  Spar.    Bisilicate   fMg     es     TA   ns  n.    Eth 

Mangankieaal.     Kieaelmangan.    Photisate,  Dimae  tl      W&g  t       C    n  M  n 

ganesa.     Bustamifa,  Broiign.     Fowlerite,     Mar    In      B  id     Dy       t    K  b  II 

Paisbei^t,  JgelairoTit. 

Monoclinic,  and  like  pyroxene,  I:  Z=8 1  °  7  .  Obsei^  ed  planes,  / 
w,  ii,  t>.     Cleavage:  /perfect;  0  less  perfect.     Usually  massive. 

H:.=5-5_6-5.  G.=3-4^-3-68;  3-612,  Lan^banshytta;  3-634,Si- 
beria;  3-63,  Hermann,  Stirling.  Lustre  vitreous.  Color  light 
brownisb-red,  flesh-red,  sometime  greenish,  or  yellowish,  when 
impure.  Streak  white.  Trai^parent— opaque.  Fracture  conchoi- 
dal— uneven.    Brittle. 

Ffmilerite  is  the  crystallized  Rhodonite  of  Franklin,  N.  J. ;  it  ia  often  black  ex- 
ternally from  alteration.  Named  after  Mr.  S.  Fowler.  The  name  Rhodonite  alludes 
to  the  red  color. 

Photisite  is  a  mixtnre  of  Rhodonite  and  carbonate  of  manganese.  Mareeline 
(from  St.  Marcel)  is  an  impure  silicate  into  which  the  Bhodonita  changes  on  expo- 
sure. B-astamite,  from  Mexico,  is  grayish-red,  and  at  times  somewhat  fibrous;  it 
contains  much  lime.  Allagite  is  greeniah-gray,  verging  towards  black,  and  is 
somewhat  fibrons,  resembling  altered  bustamite ;  named  n-om  oMayit,  chaiags,  atlud. 
ing  to  change  on  eiposure. 

Opsimose  of  Beudant,  from  Franklin,  N.  J.,  is  the  fowlerite  partially  altered 

The  dysmtite  of'Kobell,  is  from  the  same  region  and  of  similar  character.  Thom- 
son's analysis  of  fowlerite  (Ann.  Lye.  H.  T.,  iii,  28)  is  from  a  partially  altered 
speaimen  of  this  bind. 
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Compaaition. — Mn' Si'=^ilioa  459,  protoxyd  of  manganese  E4'l=100,  or  a  true 
maQganese  augite;  asnallj  (Jftn,  Caj'Bi'  orfSTn,  i'e,  Oa)' §!".  AnalYBea;  1,  Bei' 
zaliuB,  (Afhandl.  i,  110,  iv,  383);  2,  8,  Ebelineii,  (Ann,  d.  Mines,  [4],  vii,  8);  4,  Dn- 
mas,  (Ann.  des  9oi.  Nat.  viii,  411) ;  5,  Ebelmen,  floc.  cit.) ;  6, 1,  Hei-maun,  (J.  f.  pr. 
Cham,  xlvii,  6,  8);  8,  A.  Schlieper,  (this  Miu.,  8d  edit.,  463) ;  0,  J^elstrom,  (J,  I  pr. 
Chem,  liv,  190). 

Si  an  U  %      i-e 

1  lingl>aii»liYtta  48(0  4904  3-12  0-32  =100'S8,  Berzeliua. 

2  Algiers                46  40  39'46  4-86  a'60  0-42=98-68,  Ebelmen;  G.=3-599. 
8   St  Marcel          46  87  47-88  5-58  =99'23,  Eiwlmen. 

4  Bustamtfa  48  90  Sfl'Ofi  14-67 0-S1=300-S4, Dumas ;  G.=B-12— 8-36. 

6  4445  26-96  14-48  0-64  1-15,  Ca  0  12-2'?=99-90,  Ebelmen. 

6  Stirling  N  J  40  48  31-52    4-50  3-09  7-23, 2n  6-8fi,  ign.  1-00=99-67,  H. 

7  Cvimmington  48  91  46-74    3-35  2-00  J™ce=I 00,  Hermann.     G.=33-42. 

8  6131     42-65    293    irate   4-34=101 -13,  Sohliaper. 

9  Pa  sb^gite         46  46    41-88    8-13    0-91     8-31=100-69,  Igelstronj.     G.=8-68. 

Sohlieper  found  1-ia  cpeoimen  (one  furnisUed  by  the  author  and  seemingly  unalter- 
ed) to  ooneiet  partly  of  cai-boQate  of  manganese  and  other  basse.  By  digestion  in 
concentrated  muriatic  acid,  it  afforded  90'16  per  cent,  of  silicate  of  manganese,  and 
9-86  soluble  portion.    The  latter  gave  on  analysia, 

1^11050-52,    i'eO8-50,     CafiS7-17,    Si:gl52-44,    S  and  loss  1-27=100. 

Ten  per  cent,  of  carbonates  had  been  previously  found  in  the  Cummington  mine- 
ral, by  E.  Hitehcoct.  Allo-win^  that  the  ten  per  cent,  of  carbonates  in  SoltUep- 
er'e  speaiman  had  baen  formed  at  the  expense  of  the  bases  in  the  Bhodonite,  and 
also  iiat  there  was  some  free  silica  in  minute  points  or  grains,  as  was  obvious  to 
the  eye,  the  oxygen  ratio  cannot  be  token  as  different  from  that  of  Rliodonlte. 

B.B.  becomes  dark  brown,  and  mnlts  to  a  reddiah-brown  elaasy  globule ;  with  the 
fluscH  gives  the  reaetion  of  manganese.  In  powder,  partly  dieeolves  in  muriatic 
acid,  and  the  insoluble  part  beeom^i  of  a  white  color.  Iiarkena  on  exposure  to  the 
air,  and  often  beeomes  nearly  black. 

Occurs  at  I^angbanshytta,  near  Phillipstadt  in  Sweden,  in  iron  ore  beds,  in  broad 
folia,  and  also  granular  massive;  also  at  Elbingerode,  in  the  Hartz;  in  the  district 
of  Efcatherinenburg,  in  Siberia ;  with  gray  copper  ore  atKapiiik,  in  itansylvania ;  in 
Cornwall.     Faisbergifs  ie  from  Piuaberg^  iron  mine  in  PhillipBtadt,  S-wedeo. 

Occurs  in  boulders  in  the  town  of  Cummington,  Mass.,  and  some  of  the  neighbor- 
ing towns,  and  has  been  observed  also  in  Warwick,  of  the  same  State,  on  the  other 
side  of  the  Connecticut.  Alao  in  an  extensive  bed  on  Osgood's  farm,  Blue  Hill  Bay, 
Maine  ;  in  Iraaburgh  and  Coventry,  Vt. ;  near  Winchester  and  Hinsdale,  N.  H.  An 
ore  from  Stirling,  Hew  Jeraey,  gave  Thomson  the  angle  123°  30',  which  is  near  the 
fti^le  of  hornblende,  but  we  have  not  been  able  to  verify  the  result,  Thomson's 
analysis  of  this  ore,  if  correct,  would  make  it  a  manganese  augite  or  Bhodonite, 
(Min.  i,  616),  and  this  seta  aaide  his  measurements,  or  at  least  throws  doubta  upon 
them.     He  found  the  specific  gravity  8680. 

ThcFowlerita  which  occurs  in  large  crystals  with  franklinite,  at  the  Franklin 
Furnace,  Hamburgh,  at  Stirling,  N.  J.,  has  been  analyzed  by  W.  Caraac,  [Am.  J.  8, 
[2],  riv,  418),  and  the  following  composition  obtained: — 
Si  Slji  i-e  2n         Oa  ilg 

42-20        26-37        11-00        4-16        9-68        5-27;  feldspar  8-66=101-30. 
This  gives  the  oxygen  ratio  for  the  silica  and  proto:iyda  3  :  1-85,  corresponding 
nearly  to  B  R,  5  Si.    The  reanlt  needs  confirmation.  „ 

A  rose-colored  ore  from  Kapnii,  in  concretionary  forma  afforded  Brandos,  8i 
E3'6(l,  ^  41-93,  {"e  1  '00,  Si  1-24,  S  3-00,  and  it  has  been  considered  a  trisilicate, 
Sin  Si ;  G.^a-8.  Its  purity  is  denied  by  Dufr^noy,  who  attributes  part  of  the  sili- 
ca to  the  quartz  with  -whicn  it  is  aasooiated. 

Manaati-Amphibole,  Hermann,  (J.  f  pr.  Ohem.  xlvii,  7).  Hermann  separates 
from  Rhodonite,  without  good  reaaon,  the  Cummington  Manganese  spar  under  the 
idea  that  it  ia  a  hornblende,  and  not  a  manganaae  augite  Ho  unites  with  it  Thom- 
son's Stirling  ore. 
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Altered  FokM9 Rhodonite  otanges  partly  t< 

watora  holding  alkaline  carbonates  in  eolation,  a 
and  also  beeoraea  altered  by  the  tendenuy  of  protoxyd  of  mangi 
higher  state  of  osydation,  aooompanied  with  the  absorption  of  water.  By  t!ie  last 
process,  the  red  color  becomes  brown  and  blaek,  and  indefinite  conroounda  or  mix- 
tures result,  which  may  be  either  partly  silicates,  or  wholly  an  osyd  of  mangaEeBe. 
Marceline  and  Allagite,  etc,  are  of  this  kind.  The  following  also  probably  belong 
here  as  altered  Rhodonite. 

Slralopeite,  Igeletrom.— From  the  Pajsberg  iron  mine  in  Philipatadt.     Amor- 

{hoas,  massive.  Easily  scratehed  with  a  knife  blade.  6.=3-64.  Ckilor  pitch, 
lack,  brown  or  brownish  red  in  thin  eplinters.  Streai  brown.  Fracture  flat 
conchoidal.  B.B.  fvisea  to  a  black  translucent  globule.  With  muriatic  acid,  mueli 
chlorine ie  evolved. 

The  following  are  j 
Bahr  andHvanbei^  (Oefv. 


i48    lO-al  32-41  

2   Klappeiud,  36  20  I'll  0-70  47-91  0-61 

6                           JSll  0'90  11-31  43-00  0-70 

4                        3i72  1-09  10-46  43-64  0-56 


13-76,  Igelstrom. 
9-48=1 00-89,  Bahr. 
9-43=101-39,  Svanberg. 
976=99-98,  Bahr. 
9-51=100-09,  B. 


6.  "  S3-8I      1-nS       7 -B3 fin 46-1 8    0-73       1-42       8-67= 

7.  "  48-30      6-SO       4-S7JVIu    B-8B  16-96     11-90       6-18,  6o  0-39=^98-93. 

Igelstriim  writes  for  Sfroiopcjie, (AnaL  1),  the  formula  Mg'Si'+^C^iJ-^e),  Si+ 
13fe  A  related  mineral  has  been  called  JVeuioitiie,-  formula  deduced,  Mg§i+4  (Stn, 
3Pe)  5i+8  fl ;  G.=z2-7a  WilUngile  is  similar ;  formola  given  it,  2  (So,  Hn)Si+3  H ; 
G.=371— 3-76;  from  Wittinge,  Finland. 

Analyses  3  to  4  are  of  a  dull  lead  gray  mineral ;  they  give  the  o^gen  ratio  for 
the  peroxyda,  ailiea  and  water,  2  :  3  ;  1.  Analysis  6  gives  the  ratio  2-6  :  1-5  ;  1 ; 
color  pure  bla«k;  fraotare  earthy ;  rather  soft;  G.^3-307.  Analysis  7  is  of  a  light 
yellow  miueral,  bard  and  without  distinct  cleavage  ;  lustre  between  vitreous  and 
greasy;  G.=3"830;  the  oxygen  ratio  which  the  analgia  gives  for  the  prot- 
oxyds,  perojiyda,  silica  and  water  is,  2-6;  1  ;5;  1-2. 


SPODUMENE,  d'Andrada.     Triphan 
Monoclinic.  (7=69°  iC,  I:  7=87°,  0  :  2i 
=130°  30'. 

2=117°  19'. 
-22^135°  12'. 
-1=101°  6'. 
-2=134°  19'. 
-2=145°  50'. 
:-l=121°  28'. 
=116"  19'. 
=91°  24'. 
ige  :  a  very  perfect ; 
/also  perfect;  li  in  traces,  seen  in  striaa  on 
it.      Twins,  face  of  composition  id.    Also 
cleavatlo  massive. 


H.=6-5— 7.     G.=3-l— 3-2;  3-17,  Haidinger;  3488,  Thomson, 
specimen  from  Dublin  Bay ;  3-132— -3-137,  I&mmelsberg,     Lustre 


0 

»=69o  40'. 

ii 

0 

-1=1340 12'. 

a 

0 

-2=110°  SO'. 

ii 

a 

/=133»30'. 

ii 

u 

,-s=107°  33'. 

I 

3i 

2i(top)=80° 

1 

«i 

2i=139o  30'. 

-1 

*» 

2i=102°64i' 

-2 
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1.  Tito,           69136 

27 '034          0-321 

3-836 

2.  Killinej,  63-813 

28'508     PeO'Sas 

6-604 

8.  Uto,         65-02 

39'14      £"0  trace. 

6-47 

t  Tyrol,      65-63 
IS.  Ifoi-wieh,64'04 

2B-0*      Jo  14a 

4-49 

27-84            0-64 

6-30 

B.        "         68-66 

28-97 

6-05 

7.         "          63-90 

28-10 

4-99 

8.  Sterling,  B4-50 

26-30            2-fi5 

5-66 
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pearly.  Gross  fracture  vitreous.  Color  gi-ajisli  green,  paasing 
mto  greemsh  white  and  gi-ayish  white,  rarely  lainfc  reddish  ;  streak 
imcolored.     Ti-aiislucent— subtranalueent.     Fracture  uneven. 

Compoajfion-— (^'-f^)Si':^ilioa  64-6,  alumina  29-3,  lithia  6-2. 
Analyses :  I,  R,  Hagen,  (Po^.  xlviii,  361) ;   2,  Thoniflon,  (Min.  i,  302) ;  3, 4,  Eam- 
melsberg,  (Pogg.  Ixxjtv,  644);  6-8,  Smith  and  Bi-ub1i,  (Amor.  Jour.  Sci.  [2],XTi,  872)r 

Si  Si  Pe        ti        Sa      Oa 

=100,  Httgcn. 

0-728,  fi  0-36=:93'8'l, Thorn. 
0-50,  &  014,  SgOlB,  E. 
0-97,  fi  O-d,  3ilgOfl7,  K. 
0-84  ign.0-60,  fi:0-16=99-88, 

S.  &B. 
0-31   "   0-60=99-30,8,  &B. 
0-26    "    0-60=9H-2B,       " 
0-43    "   0-3O,](Ig0-O6=39-89,  , 

8.  &  B. 

In  a  specimen  from  Sterling,  Mass.,  Hngen  found  Si  65-347,  Si  ^e  37-656  ;  and  in 
another  fi-ora  Tyrol,  Si  66-027,  'M  26-451. 

B.B.  losea  fcranslneenoy  and  color,  intumesoeB  and  fuscB  to  a  glassy  globule ;  gives 
the  reaction  of  litbia. 

Occurs  on  the  island  of  Uto,  in  Sadermanland,  Sweden,  with  magnetic  iron  ore, 
quartz,  tourmaline,  and  feldspar ;  also  near  Sterzing  and  Lieens  in  the  Tyroi,  and 
ofapale  gi-een  or  yellowish  color,  imbedded  in  granite,  at  KiDiney  liay,  near 
Dabnn,  and  at  Peterhead  in  Scotland, 

It  ooours  in  granite  at  Qoahen,  Mass.,  asaooiated  at  one  locality  with  blue  tour- 
maline aad  beryl;  also  at  Chesterfield,  Cheater,  Norwich,  and  Sterling,  Mass. ;  at 
Windham,  Maine,  near  the  bridge,  along  with  garnet  and  stanrotide;  at  Broojtfield, 
Ct.,  a  few  rods  north  of  Tomhnson's  taTern,  in  small  grayish  or  greenish  white 
individuals  looking  like  feldspar.  At  Norwich,  Mass.,  it  is  associated  with  triphy- 
lina,  mica,  beryl,  and  albite ;  one  cryatal  from  this  locality  was  16^  inches  fong, 
and  10  inches  m  girt. 

Kamed  from  hxdiTd;,  aahet,  because  the  mineral  beeomes  ashy  before  the  blowpipe, 

The  following  are  the  angles  obtained  with  the  common  goniometer,  from  the 
Norwich  crystals:  O  :  j!=69''  40',  ii  :  /=138''  30',  U  :  1^101°,  2i  :  2i  (top)=80<', 
a:3i=lB9°46',  ii  :  3!=103'',  fi  : -2=116",  ii: -1-^100°  30',  ii  :  3=140'*,  ii  : -2 
=134°,  iii  :  -2=142°,  J:  -2=144°, -1  : -1=117°, -2:  -2=93°, 

AiTEKEn  Foiaie.—KUlimte  of  Thomson  (Min.  i,  880)  has  the  appearance  of  spod- 
umene,  and  ocears  with  it  at  Killiney  Bay.  Mallet  states  that  it  affords  by 
oIea»age  a  prism  of  135°,  which  is  very  nearly  the  angle  between  the  diagonal  and 
prismatic  oleavage  of  spodumene,  both  of  which  are  perfect.  H,^:4.  G.^3'66. 
Lustre  vitreous,  weak.  Color  greenish-gi-ay,  brownish,  or  yellowish.  CompotUion, 
AeoordingtoLehuQt  andBlytheCloc  cit.)  and  Mallet, (Eammelsbei^sSih  Sup.  148): 

gi          51  te  Oa  %  Hn      &  fl 

1.    49-08  30-60  2-27  0-68  1-08  6-72  10 -00=- 100 -43,  L. 

B.    47-BS  31-04  3-33  0-72  0-46  1-26  606  10-00=119-80,  BL 

3.     62-89  33-24  3-37  1-46  4-94  3-67,  Li  0-46=99-92,  M. 


HOKNBLEKDE.  Amphibolo.  Green  dialli^e.  AotinoUte.  Actinote.  Trem- 
olite.  Calamite.  Pargasite.  Smari^dite.  Aebcstus,  in  part.  Amianthus. 
Amianthinite.  Amiantfioid.  Lotalite.  Strahlstein,  Ti-emolith,  Kalamit,  Araiant, 
W".  Grammatit.  Bysaolith,  Bam.  Carinthine,  Anthophyllite,  Schitmacher. 
Cummingtonita,  Dewe}/-  Breislakite,  JBivccki.  Eaphilite,  Thorn,  Arfvedsonite, 
Brooks.     jFgirJn,  Tamnau,  in  part.     Kymatin,  Bretl.     Diastatite,  BrHt, 


,  Google 


Monoclinic.      6'=75='2',7:  /=124O30',  0  :li=liii°lO\a:h:e 
=0-5527  :  1  :  1'8825.    Crystals  sometimes  stout,  often  long  and 


ui;iueu.  Oleavaeo  :  /highly  perfect;  ii,  it,  sometimes  distinct. 
Lateral  planes  often  longitndmally  striated.  Twins ;  face  of  com- 
position i%  as  in  f.  362,  a  twin  of  the  form  represented  in  f.  361. 


*s  =147°  39'. 
is  =  115=  18'. 
33=134°  14'. 
-83=130°  15'. 
2i(ov.O)=120°  52'. 
1=154°  26'. 
-1=148°  28'. 
-2=131°  36'. 
8S=1U°  32'. 
:  -33=99°  30'. 


0                1 

H 

1 

2i 

— 

is 

T* 

iS 

T 

-33 

-U 

-2 

2i 

0  : 1»=155°  33'.     u 

0  :  -li=U9°.        is 

O  :  .-2^=124°  66'.  H 

0  :  M=104°  58'.    a 

O  :  1=153°  36'.      2i 

0  :  -1=145°  35'.     1 

O: -2=121°  29'.     1 

0  :  ai=150°  26'.     -2 

0  :  M=90°.  3S 

0  :  7=103°  12'.     -s 

a  :  %3=99°  57'. 

Imperfect  crystallizations :  fibrona  or  columnar,  coarse  or  fine,  fibres 

often  like  fias ;  sometimes  lamellar;  also  granular,  coaree  or  fine, 

and  usually  strongly  coherent;  sometimes  friable. 

H,=5— 6.  G.=2-9 — 3-4.  Lustre  vitreous  to  pearly  on  cleavage 
iaces;  fibrous  vaiietios  often  silky.  Color  between  blacls  and 
white,  through  various  shades  of  green,  inclining  to  blackl  h  green. 
Streak  uncdored  or  paler  than  color.  Sometimes  ne.^rly  trans- 
parent ;  usually  suhti'anslucent — opaque.  Fraotnre  subconchoidal, 
uneven. 

0»»j>ai(tii_D»,— ft*§i'=ft''3i4=ft''SP-f;SSi 

leomorpliiera  lenda 
pyrosena,  and  ft  maj 
Alumina  repiaees  ailii: 
lowing : — 


eithei'  lime,  magnsBia,  protoxyd  of  i. 
n  some  varieties.    The  prominent  va 


inbleiide,  a 
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Tremolile,  (fr.  Treon>la  vallay,  SwitEerland),  Grammatite,  (fr.  ypn/cfii),  a  Um). — 
White,  Brayiflh,  graanish,  or  jellowish-white  apacimeiiB.  CrjstalB  often  in  long 
slender  blaaSB,  eitlerdistinet  and  tray ersing  the  gangue,  or  a^regatfid  in  oolnmnar 
and  radiated  maases.  G,^-9B.  Transparent — transluoent.  Calamile  (fr,  ealamua, 
a  reed}  is  aspar^ns  green  in  crystals.    Jiaphilite  (ft'.j'oAifj  needle)  is  an  aBbeatiforiQ 

tivtmnlifA  fn>m   "Tflniii'lr    Clflniula.      "Pftpmiilit.    OnSi-HWiT*  Si'^ssjftilioa   R(f1 .  lime  lli"5. 


a  26-8. 

AclinoUte,  (fr.  oKTiy,  a  ra^),  Aotinote,  Strahlstein.  Bright-green  Haded  crystals 
or  columnar  forms ;  if  in  distinct  crystals,  glasiy  aeliTwlile.  The  crystals  are  long, 
slender  prisms,  and  break  easily  aoross  tlie  prism.  Tha  fibrons  or  radiated  crystal- 
lizations are  often  named  asbesliform  actinoHte.  The  green  color  is  owing  to  a 
small  proportion  of  osyd  of  iron,  and  on  account  of  the  iron  present,  the  speoiflo 
gravity  of  actinolite  is  above  that  of  tremolite,  usnallj  batwean  3-02  and  8-05. 

Anthopkyllite,  (fr.  anthophyllnm).  Fine  columnar,  or  made  up  of  aoiculav  fibres 
of  brown  or  grayish-brown  color,  often  submetaHic.  G.^=2'94 — 3 -IB.  The  claav^e 
affords  prisms  of  124°  30',  like  other  ■varieties  of  hornblende.  Formula,  i'eSi+Mg' 
§i'=3i]jca  58'8,  magnesia  35-9,  protoxyd  of  iron  15-6, 

Asbe^tus,  (fr.  aaisnTos,  urKontumable),  when  of  a  white  color  or  some  light  shade, 
is  a  flbroos  variety  of  tremolite  or  actinolite.  The  fibres  are  often  as  fine  as  flax, 
and  may  be  separated  with  the  fingers.  By  trarersing  limestone  or  the  gangna  that 
contains  it,  it  often  gives  an  asbestiform  appearance  to  large  masses  of  the  rock.  The 
more  delicate  varieties,  presenting  the  lustre  of  satin,  are  called  Amianthus,  (fr. 
aaiarro!,  undeJUed). — The  fibres  of  asbestos  are  sometimes  so  interlaced  that  the 
fibrous  structure  is  not  apparent ;  this  variety  is  called  mountain  leather,  and  rock  or 


A  apparent ;  this  variety  is  called  mountain  leather,  and  rock  oi 
ntoun^OiR  cork;  the  former  occurs  in  flexible  laminfs  or  sheets,  resembling  leather, 
and  the  latter  has  tha  feel  and  nearly  the  textm'e  of  cork :  both  are  bo  light,  owing 
to  the  loose  interlaoing  of  fibres,  as  to  float  on  water. 

Fargasite.    Pargasite  inolades   orystailized  varieties  (crystals  usually  tliiok  and 
stout)  of  high  Instoe  and  rather  dark  shades  of  green ;  it  is  also  granular. 


alludes  t<: 

Carinthine  is  a  hornblende  (alaminousaud  ferruginous)  from  Carinthia,  G.=312'J, 

Arfoedsonite.  A  black  hornblende  containing  largely  of  iron  and  also  soda,  and, 
according  to  Brooke,  having /;  7=123°  S5',  Lustre  vitreous,  inclining  to  resin- 
ous. G.=3'44,  Formula,  Ha§i+&e^i'=^iliea  494,  proto^d  of  iron  3B-3,  soda 
11-3.  It  is  very  fosible,  melting  even  in  the  flame  of  a  candle.  Named  after  Pro- 
fessor Arfvedson  of  Sweden. 

j^ijirine,  as  analyzed  by  Piantamour,  is  ablack  hornblende  related  to  Arfvedson- 
ite.     A  black  or  greenish-black  Brevig  mineral  so-callod  is  pyroxene. 

MomUende  Rock  anA.  Ampkibolite  are  names  of  rocks  consisting  of  hornblende, 
and  having  a  crystalline  granular  texture,  sometimes  slaty. 

Oomeine  is  a  eompaot  hornblende  rock  of  smooth  fracture,  extremely  tough  and 
sonoroos  when  struck.    Tha  name  is  from  the  Latin  for  fiom 

DiaitaHl^  A  hornblende  from  Wermland,  differing  a  degree  actording  to 
Brdthaupt,  in  the  angle  of  the  prism  from  hornblende.      G  =S  09— f  1 

Uraliie  (from  the  tlrals)  has  the  cleavage  atrueture  and  composition  of  horn 
blende,  though  the  external  form  of  augite,  and  is  (onsidered  a  pocudomoiph 
The  two  apeoies  are  varionsly  mingled  in  diftereut  specimens,  showing  the  change 
in  different  stages  of  progress. 

Analyses  r  1,  2,  8,  Bonsdorff,  (Sehw.  J.  xxxi,  414,  xxxv,  123) ;  4,  Seybert,  (Am.  J. 
ScL  vi,  333);  5,  Damour,  (Ann.  Ch.  Ph.  [8],  xvi);  5},  6,  Ramra.,  (6th  Sup.  131,  1st 
Sup.  78) ;  7.  Murray,  (ib.  2d  Sup.  60) ;  8,  Bonsdorff;  9,  T.  8,  Hunt,  (Amer.  J.  Sci.  [2], 
sii,  213,  Phil.  Mag.  [4],  i,  833) ;  10,  Eiehter,  (Po^.  Ixxxiv,  867) ;  11,  Vopolius,  (Po^. 
xxiii,  865) ;  12, 13,  Thomson,  |Reo.  Gen.  Soi.  xvii);  14,  Heintz,  (Po^.  lviii,I68);  16, 
IB,  Smith  and  Brash,  (Am.  J.  Sci.  [2],  xvi,  48)  ;  H,  Kobell,  (J.  f.  pr.  Ch,  xiii,  3);  18, 
Piantamour,  (J.f.  pr.  Ch.  xxiv,  3001;  19,  30,  Bonsdorff;  21,  32,  23,  Hisinger,  (Sehw 
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J.  Kixi,  289)  ;  24,Bon8d<irff;  26, Arfveaaon,  (JfthreBb.  iv,  148} ;  26,G6sohen,  (Kaniin. 
2d  Sup.  ei) ;  37,  Clausbmoh,  (Ramai.  Ist  Sup.  12) ;  Hi,  Kuderaatseli,  (Pogg.  xsxvii, 
B36);  28,  Eammelsberg,  (Pogg-  Isxxiii,  468);  29, 30,  31,  Waltershanaen,  (Vulk.  Gest. 
Ill) ;  82,  83,  Klaproth,  (Beit,  v,  160) ;  84,  Hisicgar. 

I.  J'reiitolUe  and  Aciitiolite,  Bonlaiiiing  lime  and  magneiia,  mlkoul  alwnina. 

Si      fig      Ca        (-a     ffln    Si 

1,  Wermland,  (oSto,      ,59-76  26-00  14-11     0-60  traee  HF  0-94,  So-lO,  B. 

2.  Fahlnn,  "  60-10  24-81  12-78     1-00  0-47   0-42      "  083,  S  0-15,  B. 


3.  Taberg,  greenish. 

69-76  ai-10  14-26-    3-96  0-8!   "  0-76=100-ia,  R 

4.  Concord,  Pa.,  green, 

68-B8  24-00  10-67    4-30  1-67,  ft  1-08=100,  Seyb. 

5.  St.  Gothard, 

68-07  24-48  12-99     1-82 =97-84.  Dftmour. 

6i.Q(.uverneuv,N.T.MiA.e7-40  34-69  13-89    1-36  1-38,  S  0-40=99-12,  B, 

fl.  Kymatm,  Aibettiia, 

67-98  22-38  12-95     6-32  0-68=100-21,  Ramra. 

7.  Tabei-g, 

59-50  19-30  12-66    8-60 =100-05,  Murray. 

68-20  2210  15-66     3-08  0-21    0-14,  HF  0-66,  H  0-14,  B. 

66-30  22-60  13-36     %S0  trace  0-40, Na  0-80,  K  0-26,  ign. 

0-80=99-31,  Hunt. 

10.  EeioheiiBteio, 

58-89  23-37    9-67     3-79 0-67,a8-60=99-aB,Rietter. 

11.  KongBberg, 

12.  Perth,  C.E., 

66-74  24-35    13-94  2-38  ,  ft  1-67=99-08,  Top. 

67-60  29-80  3-55      2-10  —  S-20,a  8-55=99-30,  Th. 

13.  Tyrol,  Asbesius, 

14.  TTra!, 

54-92  29-08   12-60  1-64,  H  6-28=100-62,  Th, 

59-23  31-02   8-27  0-19,  ign.  1-31=100,  H. 

61-09  10-29     tr.     32-07   160  0-96,  Ka  0-76,  K  ir.,  S  8-04 

i.  &B. 

5.  "  50-74  10-31    tr.      33-14  1-77  0-89   "  0-54    £  (r.,  ft  8-04 

=100-48,  8.  &B. 

III.  Arfvedionite,  containing  toda  and  iron,  wil/tout  alumina. 

r.  Greenland,  49-27     0-42    1-60    36-12  Hn  0-62  2-00  fta  8-00,"  010-34,  K. 

t.  Br^vig,  ^girine,         46-57     5-88    6-91    24-38    "  2-07  3-41  "  7-79,6  2-96,  Ti 

2-02,  F.  niidarniined^lOO-99,  Piantamour, 


IV.    Oontaining  alftmina,  with  lime  and  magnesia, 

19.  Aker,  GramnuUite,       47-21  21-86  12-73     2-28     0-67  18-94,  HF  0-9,  ft  0-44,  B, 

T.    Containing  (Uiaaina,  taiik  iron,  lime,  and  magnssia,     G.  of  29^2-898;  81,  3*234. 

20.  Pargas,  45-69  18-79  18-88     7-32   0-22  13-18,  HF  1-60=99-03,  B. 
31.        "  41-50  19-40  14-09      7-76    0-25  16-76,  fl  0-5=97-24,  S. 

22.  Fahlun,  47-63  14-81  12-69    16-78  0-32    7-38=98-60,  Hiain gel-. 

23.  Westraanland,  46-38  16-34  13-92     774  1-50  18-82,  ft  0'28=98-92,  H. 

24.  Wetterau,  42-24  :S-74  12-24   14-59  0-33  18-92=97 -06,  Bonad. 

25.  Greeaiand,  Ar/aed.  41-81  11-20  11-55    19-60  1-47  12-14=97-67,  ArJVd. 

26.  Wolfebei-g,  Boh.  40-37  13-38  13-80Pl6-34  16-36,  ft  0-46=99-61,  GtSs. 

27.  CariDthia,  Oann.  46-03  18-48  I0-28F17-44  8-37=100-65,  OlaUBbruch. 

27^.  Uralite,  6S-03  13-90  12-47    16-37  4-66=99-36,  Knd. 

28.  Hiirtlingen,  42-62  18-46  13-25    16-69  11-00,  Sa  1-71,  £  1-92,  5'i 

1-01=100-45,  B. 

29.  Etna,  V.  d  Hove,  5fe,    43-84  11-70    13-06   31-79   B-27,  S  0-84=99-49, Walt 

30.  "         Maacali,  40-91  13-19  18-44    17-49      tr.      18-68  "  0-85=99-56,  Walt, 

31.  "         Zoocolaro,  39-75  13-01   12-99    14-40    1-06    16-29  "  1-02=97-62^ ,Walt 
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VI.   Containing  alumina,  witk  iron  and  lime. 
Si      %      6a      S'e       Stn    Si 
83.  Weatmanland,  42-00     2'2{l  11-00  80-00     0'26  12-00,  fl  O-tS,  fi,  irace= 

98-26,  Klap. 

88.  Foldaiachon,  ,47-00    3-00    8-00  15-00     36*00,  B  0-5=98-50,     " 

VII.    Containing  alumina,  with  iron  and  magnesia. 
34.  Garpenbei^,  53-50  11-36    4-66  22-52    0-35    4-40,  B  0-6=97-10,  Hie. 

Ciiinnaingtoaite  is  an  anthophyllita  -ffariaty  containing  largely  of  oxyd  of  iron 
resembling  an  aebeBtiform  tremolite,  often  acopifonaly  arranged;  uolor  aBh-gi;ay, 
Instre  silky.  B.B.  alone  fuses  with  great  difficulty.  Formula,  (j  Je+ j  Slgj*  Si', 
Smitii  and  Brush,  (AnaL  16, 16.) 

The  analysis  by  Thomson,  (Ann.  Lye.  Nat.  Eiet.  Hew  York,  Ui,  60),  referred  by 
Shepard  to  So/(oni(e,  is  shown  by  B.  Silliman,  Jr.,  (Am.  J.  Sci.  [2],  yiij,  391),  to  per- 
tain probably  to  an  aotinolite  from  Bolton.  The  RaphiliU,  according  to  Hunt,  hue 
the  augite  oxygen  ratio  2 :  1,  (anaL  9). 

The  fluorine  in  many  hornblendes  ia  supposed  to  exist  as  £uorid  of  caleium,  and 
this  ingredient,  according  to  Bonsdorff  may  ooastitat*  1  part  in  5  of  the  mineral. 

B.B.  the  tremolite  and  pale  varieties,  containing  no  iron,  fuse  readily  -with 
intumescence  to  a  glass  nearly  transparent  to  milk-white  ;  and -with  borax  form  a 
transparent  oolorless  glass.  Thelighter  colored  varieties  containing  iron,  fnae  alone 
with  more  or  less  difficulty  to  a  dark  yellowish  glass,  and  with  borax  giye  a  trans- 
parent glass,  tinged  with  iron.  The  darker  green  varielies  afford  a  deeper  iron 
color.  The  hornblende,  containing  aluaiina  and  little  iron,  acta  much  like  tremolite ; 
but  the  hlaek  vai-ietiea  fuse  to  a  brilliant  black  bead,  and  the  borax  glass  is  tinged 
with  iron.  AntfiophvUUe  fusee  with  great  difficulty  to  a  glass  colored  by  iron.  Arf- 
ledionite  fuses  readily  with  intumescence  to  a  black  magnetic  globule. 

Green  or  black  hornblende  is  one  of  the  constituenta  of  syenite  and  greenstone, 
as  well  as  hornbleade  rock  and  slate,     Tremolite  is  most  common  in  dolomite  and 

5rBQular  limestone.  Hornblende  also  occurs  in  grannlar  limestone  and  in  trachyte. 
ctinolite  is  found  in  the  greatest  perfection  in  taloose  rocks.  Asb^tus  often  trav- 
erBBS  aerpentine  roeks  and  granular  limestonee.  Mneh  of  the  so-ealled  aabeatuB  in 
serpentine  is  Gh/rysoiile. 

Auaaig  and  Teplttz  in  Bohemia,  Tuuaberg  in  Sweden,  and  Parkas  in  Finland,  af- 
ford fine  apeoimens  of  the  dark  colored  hornblendes.  Actinolite  occurs  atSaltz- 
burgand  Greiner,  in  the  Zillevthal;  Tremolite  at  St.  Gothard,  in  granular  lime- 
stone or  dolomite,  the  Tyrol,  the  Bannat,  Gnlgo  io  Sweden,  &o.  Galamite  o^cavh 
at  Normatken  in  Sweden,  in  prisms  in  serpentine.  Aabestus  is  found  in  Sayoy, 
Saltzburg,  the  Tyrol ;  also  in  the  island  of  Corsica,  where  it  is  so  abundant  that 
Solomieu  employed  it  in  packing  his  minerals.  Bock  cork  is  obtained  in  Saxony, 
Portaoy,  and  Leadhills,  wliere  also  mountain  leather  occurs.  Oisans,  in  France, 
affords  a  variety  of  amianthus,  composed  of  flbr^  having  some  degree  of  elaatieitj ; 
it  is  the  amianthoide  of  Hauy.    AnthopkylUte  comes  from  Kongsberg,  Norway,  <tc. 

Arfvedaonite  was  brot^ht  first  from  Greenland,  where  it  is  aasociated  with  soda- 
life.    It  occurs  also  at  FcederioksvSrn,  in  Norway. 

In  the  United  States,  black  crystals  of  hornblende  occur  at  Franoonia,  N.  H, ;  at 
Chester, Mass. ;  at  Thomaston, Ma. ;  atMoultonboro', Me.,  in  Syenite;  atWillshoro', 
M.  Y.,  presenting  interesting  crystalline  forms  ;  also  near  the  bridge  at  Potsdam, 
St.  Lawrence  Co.,  N.  Y. ;  near  Greenwood  Furnace,  and  in  Warwick,  Orange  Co., 
H.  Y.  ([.  365.)  Crystals  of  a  dark  green  color  occur  near  Two  Ponds,  and  also  a 
mile  north,  two  and  a  half  miles  north,  and  a  mile  south  of  Edenyille,  together 
with  gray  or  hair  brown  crystals  and  tremolite,  sphene,  and  chondrodite,  in  gian- 
ular  limestone.  Near  Amity,  hornblende  occurs  of  yarious  forma  and  colors,  and 
often  in  large  and  perfect  crystals :  in  dark  green  crystals,  with  ilmenite,  at  the 
Stirling  mines.  Orange  Co. ;  at  Gouverneur,  in  short  green  crystals,  sometimes  two 
or  three  inches  in  diameter,  along  with  apatite ;  in  Eossie,  two  miles  north  of  Ox- 
bow, l.he  variety  pargasite  in  neat  bright  grean  crystals.  Pargasite  oceura  also  at 
Phipsburg  and  Parsonafieid,  Me.  Gray  hornblende  or  tremolite  in  good  crystals  is 
found  at  uryam,  N.  J.,  and  other  varieties  at  Franklin  and  Newton  of  the  same  State. 
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Large  flattened  oryetak  of  a  wliite  color  abundant  in  dolomite  at  Canaan,  Conn., 
between  the  falls  and  the  poet  office,  and  other  pinces  in  Litohfieid  Co. ;  also  at 
Los  (ono  Bud  a  half  miles  Bouthwest  of  the  meeting  houae)  and  Uewbevg,  Maes. ;  in. 
Diana,  Lewia  Co.,  N.  Y.     Glassy  actinolite  in  good  Bpecimens  oeom^s  jn  the  eteatita 

Sioarriea  of  Win^am,  Readeboro'  and  Hew  Fane,  Vt.,  and  at  Middiefleld  and  Blan- 
ord,  Mass, ;  also  near  a  bamlet  called  Pecksville,  in  Fishkill,  N.  Y.  Radiated  of 
aahastifonn  actinolite  at  the  samelocalities;  at  Unity,  Me. ;  at  Bro-wn's  serpentine 

Juarry,  3  miles  K.  W.  of  Cacmel,  PutQam  Co.,  If.  Y. ;  at  Franklin,  N.  J. ;  at  Carlisle, 
elham,  and  Windsor,  Mass. ;  in  Buckingham  Co.,  Willie's  Mt.,  Va.  Actinolite 
ocaors  also  in  Pennevlvania,  in  Proridenoe,  Mineral  Hill,  Delaware  Co. ;  at  Fnion- 
ville;  at  Kennett,  Chester  Co.,  often  in  fine  erystals ;  radiated  and  asbeetiform 
tremolite  abundant  in  the  dolomite  of  New  England  and  New  York;  at  Thomas- 
ton,  and  Kaymond,  Me. ;  Lee  and  Great  Barrin^on,  Mass. ;  in  [few  York  at  Dover, 
Klngsbridge,  the  Eastchester  quarriee,  at  Haetiugs  and  near  Yonkere  in  Weetchea- 
ter  Co, ;  at  Knapp'e  quarry,  Patterson,  and  on  the  banks  of  Yellow  lake  and 
elsewhere  in  St.  Lawrence  Co.,  N.  Y,  The  same  varieties  occur  at  Fi'anklin,  N.  J. ; 
in  PenDsyWania,  at  Chesnut  Hill,  near  the  WisBahiccon  ;  near  Philadelphia,  at  Lon- 
don Grove,  Cheeter  Co. ;  at  the  Bare  Hille,  Md. 

Asbestus  is  met  with  at  many  of  the  above  localities ;  at  West  Farms,  Win  - 
ohaeter,  Wilton,  and  Milford,  Conn.;  at  Brighton,  Sheffield,  Pelham,  Hewbary, 
and  Dedham,  Mass.;  in  New  York,  near  Greenwood  Furnace,  Roger'e^  farm 
in  Patterson,  Colton  roek  and  Hnstis'a  farm  in  Phillipetown,  {both  asbestus 
and  amianthus),  near  the  quarantine,  Richmond  Co.,  asbestus  with  the  Hbree  be- 
tween two  and  three  feet  in  length ;  at  Chesnut  Hill,  Fenn.;  Cooptown  and  Bare 
Hille,  Md. ;  and  Bnrnet's  Mills,  Fanqaier  Co.,  Virginia.  Mountain  leather  oeeurs  at 
ttio  MOford  quarries.  Conn.,  also  at  Brunswick,  New  Jersey. 

Oamminiflotiile  is  from  Cummington  and  Plainfleld,  Mass. 

A  variety  of  hornblende,  on  the  island  of  Coreica,  admits  of  a  high  polish,  and  is 
the  Verdf  ae  Gorsiea  duro.  Asbestus  was  mannfaotnred  into  cloth  by  the  ancients, 
who  were  aoqaointed  with  its  incombustibility.  This  cloth  was  eometimes  the 
material  for  napkins;  which  could  be  cleansed  by  throwmg  them  into  the  fire. 
This  material  was  also  employed  for  the  wicks  of  lamps  in  the  ancient  temples,  and 
it  is  now  used  for  the  same  purpose  by  the  natives  of  Greenland.  The  uMoe 
aiaianfkui  WHS  applied  to  it  because  of  the  simplicity  of  the  means  of  restoring  it, 
when  soiled,  to  ita  original  purity.  The  beat  United  States  locality  for  collecting 
it  for  this  purpose  is  near  the  quarantine,  Richmond  Co.,  New  York.  It  is  ce- 
teneively  used  in  making  anfas.  __ 

Gedbite.— R^embles  anthophyllite.  DufrSnoy  obtained  Si  38-81,  3tl  9'3!,  fo 
46'83,  iig  4-13,  fla  0-61,  fl  2'80.    From  Gedi-I  iu  the  Pyrenees. 

Altkked  FoiiMS. — Alterations  of  Hornblende  are  mostly  like  those  of  Augite. 
Ya  t  often  contain  some  water  from  hydration,  (as  in  analyses  10,  12,  13,  etc.) 
p  lally  asbeetiform  or  anthophyllite  varieties.  The  ferruginous  change  by  osyd- 
at  D  IS  ommon;  and  all  varieties  are  asposed  to  altei'ation  iroxa  inliltrating 
wat  h  Iding  carbonates,  silicates,  etc.,  in  aolntion,  thus  giving  rise  to  magnesian, 
f  ug  n  us,  mf^esio-farrngiDous,  (chlorite),  alkaline,  or  aluminous  forme.  Beck 
h  a  alyzed  hornblende  pseudomorphs  from  Warwick,  N.  T,,  (Am.  J.  SeL  xlvi, 
2S)    and  Rammelsberg,  another  from  Madrell,  (Fogg,  btii,  142,  and  Snd  Suppl.  61.) 

Th  called  ffydroai  anthophyllite  of  Thomson  (from  New  York  Island)  is  an 
alta  d  aebestiform  tremolite.  Fresh  specimens  afforded  Smith  and  Brush  as  the 
m  an  f  two  analyees,  (Am.  J.  9oi.  [2],  xvi,  49),  9i  58-43,  fig  29-34,  f  e  S16,  Sa 
18fi  £(  ,  ignitioQ  a -26,  SI  (r.  =S9-6T,  corresponding  to  the  hornblende  formula, 
Th  naa  n  found  11-4S  par  cent,  of  water,  (Min.  i,  209^    It  occura  also  in  Scotland. 

Tal  teatite,  aerpentine,  chlorite,  mica,  pinite,  laiabasite,  limonite,  magnetite, 
o  u  a  hornbleade  pseudomorphs.  Chabasite,  as  Bischof  observes,  has  the  same 
oxyg  a  atio  for  the  liases  and  silica  aa  hornblende ;  but  part  of  the  proto:<yd  of 
h  nbl  nde  (the  magneaa)  is  removed  and  nlnmina  substituted,  probably  through 
the       ults  of  the  decomposition  of  feldspar  in  progress  at  the  eame  time. 

Groppits,  and  perhaps  SoHte,  as  L.  Saemann  has  su^eated  to  the  author,  may  be 
altered  Pargasite. 

Nkphbitk.  Jada.  Bailatein. — A  hard  compact,  light  green,  bluish,  or  whitish 
stone,  translucent,  tough,  breaking  with  a  splintery  fracture  and  glietening  surface ; 
but  varying  in  composition,  and  not  a  dietinct  mineraL     G.=^'9 — S'l.     H.=:G — t. 
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Gomaositioii.— Analyses:  1,  Kaatiier,  (GeMen'e  J.  ii,  469);  ,2,  liummalBberg,  (lat 
Snpp.  106,  Pogg.  Ixii,  148);  3,  4,  Sehaf hautl,  (Ann.  d.  Ch.  u,  Pharm.,  xlvi,  338);  6, 
6,  Damonr,  (Ann.  Ch.  Pbyfl.  [8],  svi): 
gi        %        Oa       :e'a      ftl        Pa 

1.60-50    ai'OO    ■ — -    lO'OO     5-50,er0-0E,ft3-15=99'80,Kti8tner. 

2.64-68    36-01     19-06    3-16    ,  Sin  1-39,  Iobb  ign,  O-68=lOO-0^,  Rflmm. 

8.  68-81     22-43     12-28    1-82     2-70.  Sq  0*91,  £  0-80,  S  0-26=99-60,  Sell. 

4.  68-88     22-39     IS'IS    1-56     2-Sl,  Sn  0-88,  K  0-80,  fl  0-a7=9fl-10,  Hah. 

6.68-46    27-OS     12-06     1-16    =93-16,  Damour. 

6.58-02    37-19     11-82     1-12    =98-16,  Damonr. 

Damonr'a  nephrite — -white  oriental  speeiraena — afforSa  the  compoeition  of  tremo- 
lite — 6a  §i-]-Slg'  Si'.  Sohaf  hiLutl  obtained  a  similar  resnlt.  Eammelsberg's  epeoi- 
men,  as  he  states,  approaolies  angite.  B.B.  fuses  with  difficulty  on  the  thinnest 
edges ;  aometimes  more  easUy  to  a  gray  mass  or  whit«  enameL  It  is  found  in  con- 
nection with  talcose  rock  or  slate,  and  granular  limestone. 

Hephrite  is  worked  into  im^es  and  ornaments  in  China,  Ke-w  Zealand,  and  North- 
■west  America  The  name  ia  from  wfpoc,  kidney;  it  -was  snpposed  to  be  a  cure  for 
diaaaeee  of  the  kidney.  The  so-oalled  Jfephrite  of  Smithfleld,  Rhode  laland,  named 
Boireuite,  is  identical  with  Serpentine  in  composition. 

AOMITE,  Haidinger,  Akmite.    Aohmite. 

Monoclinic,  and  like  augite.  I:  /=86°  66',  / : 
M=133'=  28',  a  :  »=119°  St/,  a :  u=10S°  47'.  Cleav- 
age: /distinct ;  lateral  less  so.  Plane  «*' often  longi- 
tudinally striated.  Twins ;  face  of  composition  par- 
allel to  M,  common. 

H.=6.  Q.=3-2— 3-53  ;  3-43,  Kamra.  piece  of  a 
crystal ;  3'53,  same  pulverized.  Lustre  vitreous,  in- 
clining to  resinous.  Streak  pale  yello-wish-gray. 
Color  brownish  or  reddish-brown ;  in  the  fracture 
blackish-green.  Opaque.  Fracture  uneven — eai-thy. 
Brittle. 

Composiiion.— {S'a-|-¥e)gi'(=S'a§i+PeSi')=SiliBBS5-0'7,paroiydofironS3-4, 
soda  12-6.  Analyses:  1,  Berzelius,  (K.  T.Ac.  H.  1621,  p.  160);  2,  Lehunt,  (Thorn- 
son's  Min.  i,  480): 

5i        3Pe  Sn      Sa        Ca 


Eammelaberg  in  analyses  dii-eeted  towards  detei-mining  the  condition  of  the  iron, 
fonnd  83-85 — 35-5— 36-86 — Mii pero3j/d o[  iron,  and  with  the  last,  64 'IS  silica. 

B.B.  readily  fuses  to  a  black  bead,  whieh  is  magQctic  Affords  an  iron-oolored 
glass  with  borax ;  a  silioa  skeleton  with  salt  of  phoaphorua.  With  aoda  on  plati- 
num gives  a  manganeae  reaction.    In  powder  partly  decomposed  by  aoida. 

Acmite  oocnra  at  Kundemyr,  about  four  miles  north  of  Dunserud,  near  Kongs- 
berg  in  Norway,  nearly  a  foot  long,  imbedded  in  feldspar  and  quartz  |  the  crys- 
tals ate  often  macled  and  bent,  and  c[uite  fragile. 

Named  from  asjot,  apoitU,  in  allusion  to  the  pointed  eitremities  of  the  crystals. 

Or.  Rose  suggests  that  Acmite  aa  hitherto  obsorTod,  is  probably  in  a  somewhat  al- 
tered condition,  and  that  possibly  the  jS^irine  of  Brevig  ia  Acmite  in  an  unchanged 
state,  (Kryat.  Cbem.  Min.,  1853,  p.  76). 
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WICHTYME,  JMiirent.     Wichtisito,  Haias'm.ami. 
Massive;   cleavage  parallel  to  tlie  sides  of  a  rhombic  prism, 
nearly  rectangnlar,  according  to  Laurent. 

Scratches  glaas,   G.=3'03.   Color  black.    Lustre  dull.   Fracture 
angnlar,  or  flat  conchoidal. 
(JottifOiitiov,. — (jS'+iH)  8 
§156-3,        SllS'S        ¥04 
B.B.  fneas  to  a  black  enamel  and  beoomea  magnetic.     Not  attacked  by  acids. 
From  Wiohtis  in  Finland.     Dufr6noy  observes  that  a  apeeimen  esammed  by  him 
bad  no  oleavage. 

.a  Wicbtyns.    Trimotrie  or  monooli- 
^  ,  ,  made  up  of  the  planes  /  and  H,  and 

longitudinally  striated.  Also  grairalar  maaeive.  H.=^5'B.  G.=;3'108.  Color  bine, 
laTender-blue,  blniBh-blaek,  gcayiab.  Btreak-po-wder  grayieb-blne.  Lustre  yitre- 
0U9  to  pearly.    TranBluoont  to  opaque.     Brittle.     Powder  slightly  magoetic. 

Composiiion-— (^S'+|S)  Si";  or  if  the  iron  be  partly  peroxyd  (5-4 ffe,  fi-O  J'e) 
(■jS'+iS)  Si',  like  Wiohtyne,  Kengott.     Analysis  by  Subnedermann,  (J.  f.  pr.  Ohem. 
xxxiv,  S38) : 
Si  66-49,  Si  12-23,  ta  10'91,  iSn  0'60,  STg  1'97,  Ca  2-25,  Sa  with  ttate  %  9-28=99-63. 

B.B.  becomes  yollowiBh-brown,  and  melts  easily  and  quietly  to  an  olive-gveoit 
glass.    An  iron  ceaotion  with  the  fluxes.    In  acids,  partly  soluble. 

Oocnrs  at  the  island  of  Syra,  one  of  the  Cyeladea,  in  mica  slate,  along  with  gar- 
net, hornblende,  and  mica.    The  name  is  from  yXajHtm,  bluish-green,  and  ^bihj,  to  ap- 

Yiolan  of  Breithaupt,  (J.  f.  pr.  Cham,  xt,  321),  resembles  Glaucophane.  It  oc- 
curs masaiye  'with  the  cleari^^  of  a  rhombio  prism.  G.=3'28Sj  H.^6.  Lustre 
waxy.  Color  dark  yiolet-blue.  B.B.  fuses  to  a  clear  glaea ;  with  borax  in  the 
outer  flame  a  brownish-yellow  glaaa,  yiolet-rcd  when  o<3d  ;  in  the  inner  flame  a 
yellow  glass,  colorless  when  cold.  Found  with  Manganesian  epidota  at  St.  Marcel 
in  Piedmont.     Named  from  its  color. 

SORDAWALrrB,  Notdsmk^olSe  Bidrag,  p.  88. — Massive;  no  oleayage  apparent. 
H.^2-6.  G.=3*58 — 3-68.  Lustre  vitreo-resinoua,  or  like  bitumen.  Streak  liver- 
brown.    Color  grayish  or  bluish-black.     Opaque.     Fracture  ooncboidaL     Brittle. . 

Compoiitjon. — Analyeia  by  Nordenskiold, 

§i  49-4,         Si  18-8,         S'e  IB-XT,         %  IQ-Bf,         I*  2-68,         S  4-B8=99-]0. , 

Supposed  by  Berzelius  to  be  a  mixture  of  a  silicate  and  phosphate,  the  silicate-. 
corresponding  to  (i  (JiCg,  j'ej'-j-i^)  Si''),  which  is  esaentaally  the  formnla  of  Wich- 
tyne. 

B.B.  alone,  it  ia  difficultly  fuaible  to  a  blackish  globule.  With  borax  it  forma  a, 
green  glass.  Partly  soluble  in  muriatic  acid.  Becomes  reddish  on  CKpoBure  to.  thai, 
atmoapbere. 

Forms  thin  layers  on  trap,  o 


TiCHYLTTp.  flyoinmeioK.— Masaive  or  in  plates.  Ko  cleaTi^.  H.=S-6.  Ct.= 
2-fi — 254.  Lnatro  vitreous  to  greasy.  Color  valvet-brown — black.  Opaque,  l^^ao- 
ture  amall  conchoidal 

OomjwsJiion.— Analysis  by  Gmelin,  of  the  variety  from  Vogelsgebirge  : 
Si  K  Si  Je  Ca  %  Sa  fi  Sin  H&Am 
60-23     1-42     17-84     10'2'7     S'SS     3'3T     6-18     S'37     0-40       0-50=:101-31, 
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leading  to  the  formula  GS=+iSl)Si3.    But  tie  Bpeoies  is  pi'obaljly  liad.     It  was 
named  from  rayvs,  qmek,  \«a,  to  dissolve  or  to  fuse.   A  similar  mineral  froni  SaBebiihl 
near  Dranefelif  afforded  Suiaedormann, 
Si  65-14,  3:11240,  Je  13-06,  %  6-93,  S"a  8-88,  K  0-60,  STu  0-19,  a2-tS=;9S-80. 

RR  malts  easily  -n'ith  intamesoenoe  to  a  brown  slag  or  op»3n6  glass. 

Occurs  at  Sasabfllil  in  basalt  and  wacte,  and  reaemblea  obaidian  or  gadolinite  in 
external  cbaraoters:  also  at  Vogelsgebirge ;  ap.  gr.  of  this  variety,  (called  Hj/alo- 
melaa  [fr.  -aaXos,  glass,  ficXrw,  hlaelc^  by  Hausmann),  2-7144.  {Breithaiipi,  Kastner's 
Arcliiy.  Tii,  112.     Gmelin,  Poffi.  slix,  288). 

On  the  north  shora  of  Lake  Superior  occurs  amineral  resembling  Taehylyte ;  also 
in  a  (rap  dyke  at  Johnsburg,  Warren  Co.,  New  York 

EABINGTONITE,  L^y,  Aon.  Phil.  2d  aer,  vii,  275. 
367  Tricliiiie.     Ot^erved  planes  as  in  tlie  an- 

nexed figure,  0  :  J=92<^  34',  0  :  I=SS°, 
O  :  i=150°  25',  I:  i'=112''30',  7:  *^=132<" 
15',  I>:ii=116°  15',/':*3'=155=^  25',  /: 
i8'=13T°  5',  4^ :  is'  (over  I)=90°  40'.  Levy. 
H.-5-5--6.  G.=3-35--3-5.  Lustre  vit- 
reoue,  splendent.  Color  dark  greenish-black ; 
thin  aplintera  green  in  the  direction  of  O,  and  brown  transversely. 
Paintly  translucent ;  large  crystals,  opaque,  or  faintly  subtrans- 
lucent.     Fracture  imperfectly  eonehoidab 

Oomposition. — C^a.  ^e)'8i'.     Analyses:  1,  Arppo,  {Beri.   Jahreab.  xsii,  205);   2, 

*■       son,  (PMl,  Mag.sxyii,  123): 

l&g  6a  :&e  ]ftn 


Oompouti 
K.  D.  ThoniE 


1.  64-4 


21-3 


1-8 


0-3  igu.  0-9=1 00 -6,  Arppo. 
6-48  ign.  l-24:=99-10,  ThoniBOn. 
itially  agree ;  but 


I.  47-48         2-21         14-74         16-81        10-16 
Reckoning  the  alumina  with  the  silica,  the  ti 
the  mineral  reqnires  further  investigatioD.     G.  of  No.  2=;3-3f 

B.B.  fbses  easily  to  a  black  magnetic  bead  With  borax  affords  a  clear  ame- 
thystine globule,  which  becomes  green  in  the  reducing  flame. 

Bftbiugtonita  occurs  in  dietinet  crystals  at  Arendal,  in  Norway,  aasociated  with 
epidote  and  maasiye  garnet,  and  in  the  Shetland  lales,  imbedded  in  white  quartz, 
it  was  named  after  Dr.  Babington ;  it  resembles  some  dark  Tarieties  of  pyroxene. 

In  the  United  States  it  ia  said  to  coat  crystals  of 
368  feldspar,  at  Goayeraent,  Si.  Lawrence  Co.,  M.  T. 

Small  blaek  polished  crystals  coating  mica  slate, 
or  micaceons  gneiss,  at  Atnol,  Mass.,  ifig.  annesed), 
have  been  referred  here  by  Shepard.     The  author's 


=110°  30'  and  69=  SO', /:  «'S=129=,  I' :  r^=l 
30',  0  : -1=135"  40',  0:1=185''  30',  O  :  i 
95"    30',  /;  J=95°30'. 


0:1=1500  3':  a=0-499. 
O  :  §=;139°  10'-    O  :  12=116"  S?'.    I:  3f-1420  11'. 
O  :  2=130°  58'.    0  :  22=135°  4'.    J:  8|=165°  30'. 
0  :  2f=130°  58'.  0  :  1=90°.  I:  7=120°. 
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Cleavage:  basal  imperfect;  lateral,  indistinct.  Ocasionally  coai-se 
columnar  and  large  granular. 


°      ! 

1 

la 

i 

2 

nt 

22 

sj 

i 

»* 

/ 

a 

ii 

H.=7'5— 8.  G.=3'T32,enierald,Haidinger;  2-678, apple-greep. 
Lustre  Yifcreoua;  sometimea  resinous.  Color  pale  green,  emerald- 
green,  passing  into  light-blue,  impure  yellow  and  -white.  Streak 
white.  Transparent — subtranslucent.  Fracture  conclioidal,  un- 
even.   Brittle. 


8,  Eiaproth,  (Beit,  iii,  215);  4,  Mobei^,  (Acta  Soc  Soi.  Feno.  ii,  81);  S,  Schiieper, 
(Ramm.  2d  Supp.  84) ;  6,  Borntrager,  (Jahrb.  Min.  1861,  186) ;  1, 3.  W.  Mallet,  (Aiu. 
J.Sei.  [2],i™,  180): 

gi        SI        S'e        Be 
1   Sibaiia  Seryl         61-00    18-50    I'OO    14-60,  Ca  0-60=99-60,  Du  Menil. 


3  Emerali 

4  Fmlaad 

5  s  Amer   69- 
a  Beryl  Hirsehgaaae  66- 


■86    17-60    0-la    13-13,  Ta  0-t2=100-6a,  Berzeline. 

■50    16-76     I-OO     12'60  Sr  0'30,  Ca  0-25!=98-30,  Klaprotli, 

■369  16-466  1'497  12-747,  Ta  0-2B0=98-B48,  Moberg. 

■51     W4fl    1541,  Mg,  Cal^64=I0106,  Schiieper. 

■90     18-16    a-96     13-20=100-20,  Borntrager. 
■97     17-22    2-03    12-91,  Hn  tr.!=99-13,  Mallet. 


and  IJeb.  Kopp,  1851, 119) ;  Mailer,  (J.  f.  pr.  Ch.  Mii,  180). 

B.R  alone  anohanged  or  beeomaa  elooded;  at  a  high  temperature  tlie  edges  are 
rounded,  and  ultimately  a  vesioulai'  Booria  la  formed.  Glass  with  borax,  clear  andcol- 
orleaa  for  beryl,  a  fine  green  for  emerald.  Slowly  eolubla  with  salt  of  phospliornB 
■without  leaving  a  siliceous  skeleton.  AyetlowiBh  variety  from  Broddbo  and  Finbo 
yi^ds  -witli  so^  tcaoes  of  tin. 

Emerald  and  beryl  are  varieties  of  the  aams  species,  the  former  including  the 
rich  green  transparent  specimens,  which  owe  their  color  to  oxyd  of  chrome,  the 
latter,  those  of  other  colora  Fine  emeralds  are  found  in  a  vein  of  doloraite,  -which 
traverses  a  hornblende  roek  at  Muzo,  north  of  Santa  Fl  de  Bogota."  A  perfect 
hexagonal  crystal  from  this  locality,  two  inches  long,  is  in  the  cabinet  of  the 
Dnke  of  Devonshire ;  it  measures  across  ita  three  diameters  2 J  in, ,  2J  in.,  If  in.,  and 
Weighs  8  oz.  ISdwts;  owing  to  flaws,  it  is  but  partiaSly  fit  for  jewelry.  A  mora 
Splendid  specimen,  thongli  somewhat  smaller,  weighing  but  6  oz.,  is  in  the  posses- 
sion  of  Mr.  Hope,  of  London.     It  cost  £500,     Emeralds  of  less  beauty,  but  mach 

»  M.  LsBj  elalea  iJiat  the  rook  is  b  Waek  limestone,  some  parts  of  whicb  conlaf n  fowils. 
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larger,  occur  in  Siberia.  One  specimen  in  the  Royal  collection  maasnres  14J  inehes 
long  and  12  broad,  and  weighB  IBi  pounds  troy ;  anotlier  is  7  inches  long  and  i 
broad,  and  weighs  6  poands  troy.  Mount  Zaloro,  in  Upper  Egypt,  affords  a  less 
diatinot  variety,  and  was  the  only  loodity  which  was  known  to  the  ancients. 
Other  localities  are  Canjargumiu  lundostan,  andSalzbui^,  where  it  is  imbedded  in 

Pliny  speaks  of  the  finest  beryls  as  those  "qui  viriditatem  puri  maris  imitantor," — 
greeti  like  the  sta, — and  crystalB  of  clear  shades  of  shy -blue,  or  mountain-green,  are 
hence  termed  aquamarine.  This  variety  is  found  in  Siberia,  Hindostan,  and  Braril. 
In  Siberia  Uiey  occur  in  the  granite  district  of  Bertschinst,  and  in  the  TJralian  and 
Altai  ranges  of  Siberia.  They  have  been  obtMned  exceeding  a  foot  in  length,  and 
are  commonly  striated  longitudinally.  The  moat  splendid  specimen  of  this  Tariety 
of  which  we  have  any  account,  belongs  to  Don  Pedro.  It  approaches  in  size,  and 
also  form,  the  head  of  a  calf,  and  eidiibits  a  crystalline  structure  only  on  one  side ; 
the  rest  is  water-worn.  It  weighs  226  ounces  troy,  or  more  than  18J  pounds.  The 
specimen  is  transparent,  and  without  a  flaw,  Lees  clear  crystals  of  beryl  occur  at 
the  Mourna  mountains,  Ireland,  connty  Down ;  rarely  at  Cairngormn  in  Aberdeen- 
shire ;  at  Limog^  in  France;  Finbo  and  Broddbo  in  Sweden;  Pfitaoher-Joch, 
Tyrol ;  Bodenmais  and  Eabeoatein  in  Bavaria,  tin  mines  of  Sehlaekenwald,  also  in 
Australia,  and  olaewhare. 

Beryls  of  gi^ 

and  Grafton,  S ,...__, 

2900  pounds ;  it  is  32  inches  through  in  one  direolion  and  32  in  another  tr 
and  is  4  feet  3  inches  long.  Another  crystal  frtaa  this  locality,  according  to  Prot 
Hnbbard,  measures  4G  inches  by  24  in  its  diameters,  and  a  single  foot  in  length, 
by  calculation  weighs  1016  lbs.,  maMng  it  in  oU  nearly  2^  tons.  At  Eoyaleton,  one 
crystal  exceeded  a  foot  in  length.  The  smaller  crystals  are  often  limpid  and  a  yel- 
lowish variety,  forms  a  gem  resembling  chrysolite ;  the  colors  are  mostly  aquama^ 
rine,  grass-green,  and  yellowlsh^reon ;  one  locality  is  in  the  southeast  part  of 
KoyalstoB,  near  the  schoobhouse,  on  the  land  of  Mr.  Clarke ;  the  best  crystals 
are  imbedded  in  quartz.  A  still  better  is  situated  i  miles  beyond  the  old  one  in 
South  Royalston ;  some  crystals  of  a  sty-blna  color  io  white  quartz  are  beauti- 
ftiL  At  Barre,  Mass.,  there  is  a  similar  locality,  though  less  remarkable;  also  at 
Pearl  Hill,  in  Fitehburg,  Goshen,  and  Chesterfield,  Mass.  At  Compton,  N.  H., 
the  beryls  are  as  fine  as  at  Royalaton.  Albany,  in  Maine,  and  Norwich,  a  few  miles 
above  Bethel,  towards  Waterford,  alford  fine  large  beryls  with  green  and  blaxib 
tourmalines ;  crystals,  often  large,  are  also  obtained  at  Streaked  Mountain,  with 
black  tourmaline  and  mica ;  at  Eowdoinham  and  Topham  of  a  pale  green  or  yellowish 
white  color  in  veins  of  graphic  granite;  at  Georgetown,  Parker's  Island,  at  the 
month  of  the  Kennebec ;  at  Wilmot,  N.  H. ;  with  modified  terminations,  (f.  369),  at 
Haddani,  Conn.,  in  a  feldspar  vein  in  gneiss,  on  the  east  aide  of  the  river ;  the  crys- 
tals are  limpid  at  the  extremity  for  about  a  twelfth  of  an  inch,  as  indicated  by  the 
dotted  line  in  £  369  ;  the  ohrysoberyl  locality  affords  less  interesting  specimens;  also 
the  Middletown  feldspar  quarry,  and  the  granite  of  Chatham,  near  the  cobalt  mine. 
At  Monroe,  Conn.,  beryl  occurs  in  a  granite  vein,  and  the  crystals  often  consist  nat- 
urally of  several  pieces  separated  By  plates  of  quartz,  (f.  194).  Crystals,  some- 
times 10-12  in.  long  and  IJ  in.  in  diameter,  occur  with  black  tourmahnes  at  Leip- 
erville  and  (Blester,  Penn.,  Delaware  Co. ;  ijso  less  interesting  at  Mineral  Hill. 

Tte  emerald  derives  its  color  from  the  presence  of  a  minnte  quantity  of  oxyd  of 
chrome,  and  beryl  from  oxyd  of  iron. 

The  species  Dioptase  and  Pyro&malite  are  homceomorphous  with  Beryl,  and  hnvn 
the  same  oxygen  ratio  between  the  bases  and  silica,  if  the  water  and  chlorine  be 
.  excluded. 

ALTBttKD  FoBUS. — Kaolin,  Mica,  Limonite  and  Quarts,  < 
jstter Beryl,  the  last  two  by  substitution,  the  others  by  altei 
Kaolin  is  the  same  essentially  aa  in  feldspar.  ■  An  altered  beryl,  from  Tirschenreuth 
.  sferded  H.  Miiller,  (J,  £  pr.  Chem.  Iviii,  182),  8i  68 '8,  Si  24-7,  Be  10-2,  Pe  2  6,  fi  2  6. 
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EUDIALYTE,  Stromeyer.    Eudyalite,  improper  orthography. 

mombohedral.  R  :  j5=136"  25',  0  :  E=  STI 

148"   38';    «=0-52793.       Observed     " 
rhombohedrons  1(^,  4,  1,  -8,  -2;  sce 
drone,  4^,  4*  ;  prism  j2. 

(9  :  4=112°  18'.        *2  :  i^^ige"  1'. 

C  :  «2=90°.  *2  :  4=143°  15'. 

0  :  3=129°  22'.        4  :  4=73°  30'- 
Cleavage  0,  very  perfect,  S,  imperfect, 
massive. 
_H.=6.    G.=2-9036;  2-898,  Levy.    Lusti-e 
vitreous.       Color  brownish-red ;    streak  uncolored. 
slightly  translucent.     Fracture  subconchoidal  or  splintery, 

CoDiposWion.— (}S'+i  Sr)  gi'=2fi"  Si'+Zr  gi',  Eamm.  Analyses  r  1,  Pfaff,  (Sohw. 
J.  xxis,  1);  2,  3,  Stromeyer.  (Gilb.  Ann.  Ixiii,  379);  4,  Eammelsberg,  (Pogg.  Ixiii, 
142): 

Si        2r    Pe   Su      fia    IfTa 

1.  64-10  11-Sa  1-86  2'93  lO'SO  11'40,  HOI  O'SO,  fi  1-66,  Cu  0'9a=101-66,  Pfaff. 

2.  53'33  Il'10e-75a'06    9'78  18'82,    "     1'03,  "  l'30=e9-68,  Stromeyor. 

3.  53-48  10-90  6-86  2-5'?  10-14  13-92,    "     1-03,  "  1-80=99-71, 
Rammelsberg  makes  the  iron  and  mangarLBae  protoxyd,  and  thus  gives 

gi  2r    Pe    Jliii      fla    STa 

3,  bis.    6a'43    10-80  6-16  2-Sl  10-14  13-92.  CI  1-00,  ign- 1-80=98^0,  Stromeyer. 

4.  49-92    16-886-97  MB  11-11  12-28,  £  0-66,  Cll-19,igQ.  0-37=100-6a,  R. 
B.B.  fuaea  to  a  gi'ayts1i-gr«eit  seoria  at  opaque  glass.     Intameeces  and  forme  a 

poarl  -with  salt  of  phosphoniB.     When  palrerized,  gelatinizes  witi  acias. 

Foand  at  Kangerdluarsai,  in  West  Greenland,  aaaociated  with  ai-fvcdsonito  and 
sodalite,  or  imbedded  in  compact  white  feldspar.  Crystals  usually  emaJl,  but  some- 
times an  ineh  or  more  in  laogth.  The  name  alludes  to  its  easy  solubility  in  acids, 
from  IV,  eaailt/,  and  liaXviii,  to  dissolve. 


III.  EULYTTNE  SECTION. 
Oxygen  ratio  1:1-^. 

EULYTIRE  GROUP.  Monometrie.  Eulytine,  Bi  Si3. 

LEUOOPHAKE GEOIIP.    Trimetric?        Leucophase  (i  Ca'-f|  Be)Sil+J  NaF. 

EULTTINE,  Bfeit.  Biamuth  Blende.   KioseJwisrauth.     Silicate  of  Bismnth,  Thom, 

Monometrie :  tetrahedral.  Usually  in  minute  crystals  and 
edges  often  rounded,  figs.  59,  61.  Observed  planes,  1,  0,  22. 
Cleavage ;  do  decahedral,  very  imperfect.  Twins :  plane  of  com- 
postion  parallel  to  a  dodecahedral  face.  Sometimes  globular,  and 
columnar,  lamellar,  or  granular. 
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H.=4-5.  G.=5'912— 6-006.  LustJ-o  resinous  or  adamantine. 
Color  dark  hair-brown,  yellowish-gray,  grayish-white,  and  straw- 
yellow.  Streak  yellowish-gray  or  uncolored.  Sub  transparent — 
opaque.    Fractiire  uneven.     Rather  brittle. 

Oamposilion.. — Si's!',  with  some  phosphate  and  fluorid  of  iron,  Franltenheiiii. 
Analysis  by  Kei-sten,  (Pogg.  xxvii,  81)  ; 
Bi  69-33,        Si  22-33,        P  3-31,        Pe  240,      Stn  O'SO,       HFandS  1-01=98'6. 

The  loss  includes  some  HF.  In  a  matrasB  decrepitates,  and  affords  a  trace  of 
water.  B.B.  fuaoe  to  a  dark-yellow  maea,  and  givsa  out  inodorous  fnmeB.  Fnees 
and  frotliB  on  charcoal,  staining  it  yellowish-brown,  sometiiceB  with  a  tinge  of  green. 
Fases  readily  with  soda,  to  a  button,  at  first  greeniah-yollow,  and  then  reddish-yel- 
low, and  finally  affords  metallio  bisoiutli.  With  salt  of  phosphorus,  it  fnses  to  a 
yellow  globule,  with  a  silica  sialeton,  which  beoomee  ooloricaa  on  cooling. 

Found  near  Sohneeberg,  Sasony,  in  quartz,  and  at  Bravmedorf,  n  ear  Freiberg. 

AteUHle. — Breithanpt  thna  names  small  monoclinie  cryatals  containing  bismuth, 
ooeurring  at  Sohneeberg,  with  Eiamuth  Blende;  they  have  a  sulphur  yellow  color 
and  a^mantinc  Inatro. 

HTrooELOBiTE,  Schfilcr,  (Grune  Eisanerde).  Minute  erystaBine.  H.=:6,  G.^2'0 
—3.  Lustre  vitraoua,  feoHc  color,  green.  Streak  light  green.  Brittle;  fracture 
even  to  flat  oonchoidal,  . 

Composition Analyses  by  Seh  filer  : — 

Si  60-24        SI  14-66        Bi  13-OS        :*'o  10'6t        1*9-82        Mn  tr. 

or  perhaps  a  mixture  of  a  silicate  of  bismnth  and  iron,  and  a  phosphate  of  alumina. 

B.B.   grows   dark,   but  infuaible;  a  yellow  deposit  on  the  coal.     Insolnble  in 

xnd   earthy,  at  Schneeberg,  Johann- 


LEtrOOPHANE,  Esmark,  Bcrz.   Jahreabcricht,  xs  and  sii.    leueofanita. 

Trimetric,  (Descl.)  Cleavage:  imperfect  in  three  directions 
inclined  to  one  another  at  angles  of  53|°  and  36g°.  Usually  mas- 
sive and  cohunnar. 

H.=3-6 — i.  G.=2*97i.  Lustre  vitreous  ona  cleavage  surface. 
Color  pale  dirty  green  to  wine-yellow ;  thin  fragments  transparent 
and  colorless.  Powder  white,  and  strongly  phosphorescent,  whether 
heated  or  struck.  Electric  when  heated.  Optically  biaxial, 
(Descl.) 

Comjwstiion.— (iCa"-fiSe)§il-|-iH-a,  Fr^Oa'  Si'+Be  Si+NaF=Siliea  46-3, 
lime  2S'0,  ^uoina  12'1,  sodium  7^,  fluorine  6'8.  Analyaia  by  Erdmann,  (K.  V.  Ac. 
H.  £  1840): 

Si  4'7-83,    Be  11-Bl,    Jftn  1-01,     Ca  25-00,    Ha  7-59,     K  0-26,    JF  6-l'7=9B-86. 

B.B.  fuses  to  a  clear  violet  glass,  which  becomes  clonded  on  cooling.  With  boras 
fuses  easily  to  an  amethyBtine  glass;  with  salt  of  phosphorus  dissolves  escept  a 
staleton  of  silica.     Gives  the  reaction  of  fluorine. 

Leucophane  occurs  in  syenite  with  albite,  clsolitc,  and  y ttrotantalite,  on  a  small 
rocky  islet  near  the  mouth  of  the  Langesundfiord  in  Horway,  where  it  waa  found 
by  ESmark.    It  resembles  somewhat  a  light  green  variety  of  apatite. 

The  name  leucophane  is  from  ituicot,  vrhile,  and  i/^myoi,  ia  appear. 
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MELINOPHANE,  77i.  Sdieerer,  5.  f.  \i-c.  Cliem.  Iv.  449, 

Dimatric   or  hosagoaal ;   optieally  uuiaxal,  Dascl.    Massive,  with  a  Bualy  and 
'-~Tg  foliated  Btrnotnre.    Cleavage  in  one  direotiim.    IL^B.    G.^3-0,  KioMer. 


Lustre  vitreous.     Color  sulphur,  citron,  or  honey-yellow.     Hot  phosphoraBeant. 
Brittle. 

Gorapoeition,  aeoording  to  an  approximative  analysis  byE.  Eiohtar,  (loa  cit.); 
Si       Se       51        Hn      Pe       Oa       Stg      Ifa      F    Si,  Zr,  «e,  Y. 
44'3       2-2       12-4       14       l-I        31-5       0'2       2-8       2'8       0'3=B3*S. 
This  analyeiB  gives  for  the  ratio  of  the  oxygen  of  the  protoxjda,  peroxyds,  and 
ailiea,  if  we  suppose  the  fluorid  as  replacing  protoxyds,  1^  :  1  :  S. 

if>.,im  tkn  ,n..n.>n-syenite  of  Norway,  near  FredeiieksvSm,  with  elteolite,  iri"- 


IV.  GAENET  SECTIOK. 


Oxygen  ratio, for  the  bases    ar 
(Chondrodite),  and  1  :  f,  {Seapolii 

id  silica  1  :  1. 

,  vaiyiiig  to  1  :  f , 

;e). 

I.  CHRYSOLITE  GKOOP.— Trimetrie. 

Chbysolite,        (Fe,  %)"  Si, 

Tepuroite, 

jiln'Bi 

MONTICELLITB,         (^  Oa+iSlg)'Si, 

KSEBEUTE, 

(S'e,  Iilu)'gi 

Fatalite,             Fe  '  Si, 

CnoNDiioDirB, 

Jftg-Si 

2.  PHENACITE  GROUP.— Hexagonal 

E  :  E=11S=— 

m-. 

Whleuite,          2n'  Si, 

PilENACITIi, 

»eSi. 

8.  GAENET  GEOUP.— Monometrie. 

GutNEi,                 aB'+iS}§i> 

IIelvin,  {jS=-|-jSe)  gi,  in  which  S= 

(Mn,  fe,  MuS.) 

Pykope,                 (iIt=+?fi)Si. 

4.  SCAPOLITE  GROUP. —Dimctric. 

ZmooN,                  2r  5i, 

Meionite, 

(JCa'+SSl)S^. 

IDOOBABE,              (iR'-HK)Si, 

SCAPOUTE, 

(iS»-fiSl)Sil 

(|fi'+|E)Si, 

" 

f  (iE»-f-jSl}8i. 

SAitcoLrtK,             (^E'+iSl)g;, 

Mei^ilitb, 

(iB'+iK)Si. 

Dipyre  may  belong  hero.  Tsiing  Hi  of  Seapolito  as  the  plane  1,  (to  which  there 
ia  no  objeotion),  then  0  ;  1  in  Zircon  and  the  Soapolita  Group  will  equal  ISl^-lag", 
Idocraae  divergoa  more  widely,  giving  for  the  corresponding  angle  133°  8'. 

6.  EPIDOTE  GEOUP.— Monoolinic. 

EpinoTE,  ({fi'+sKjSi,  ZqiSite,  (jfi'+S^jSi, 

Allanite,  (-jft^+iSjSi, 
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184:  DESOIilFITVE  lOHEEALOGY. 

6.  AXINITE  GEOUP.— Tpioliaic. 

Danbumte,  (Ca',  B)  gi,  Amnme,        (6',  H,  g)Si. 

7.  lOLITE  GROUP.— Trimotio.  Oxygen  ratio  for  tJie  buses  and  silica  1 :  H,  aa 
in  some  Mica,  and  perhaps  not  belonging  to  this  aeetion.  Related  tu  the  Micas  in 
tho  priBmatio  angle  near  120°. 

loLiTE,  (iJ[=+iH)Sif- 


18"  21';  a  :  5  :  0=1-3594  : 1 


CHBTSOLTTE.  Peridot,  SI  Oliyine,  Chnsito.  limbelite,  Sowssaw.  Krisolith,  W. 
IlyaloBidorite.  Batrachite,  Sreil.  GtlicMte,  SomanovjsJcL  HlontiaeDite,  Brooke. 
Foraterite,  Levy. 

Trimetric.   I:I=9i°B';  0:11= 
:  1-07S3. 

0  :  U=130°  21'.  n  :  ^={ov.*4)108°  50'. 

1  :  l(mac.)=-10'r°  46'.  i^  :  »2(ov.«i.)=123°  34'. 
1  :  l(br.)=101°  32'.      u  :  l2=13V°  32'. 
n:ii(ov.n)=l?iO°2'. 

3t2 


12=125°  4 
1=120°  9'. 


^=149°  3 
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4  rather  dietinct.  Massive  and  compact,  or  granular ; 
usual  in  imbedded  grains. 

H.=6— 7.  G.=3-33— 3-5;3-441of  chrysolite,H:aidinger;  3-33 
— 3'345,  olivine;  3"3514,  chrysolite.  Lustre  vitreous.  Color 
green — commonly  olive-green,  sometimes  brownish,  black  in  some 
iron  chrysolites ;  rarely  white.  Streak  uncolored.  Transparent — 
translucent.     Fracture  conchoidal. 

Chrysolite  includes  ueoally  the  transparent  crystals  of  palei"  color,  while  oiimne, 

Sjo  oalled  from  the  oliTc-green  tint),  is  applied  to  imbedded  masses  or  grains  of  in- 
erior  oolor  and  clearness. 


Common  chrysolite  is  usnally  (Stg,  i'e)'Sj.    Analyses:  ],  2,  Walmetedt,  (K.  V.  Ao. 
R  1824.  ii.  369,  and  Beiiyr.  3.  xliv,  25) ;  S,  4,  Stromeyer,  (Gott,  gelehrt^  Anz,  1824, 
■,  193) ;  6,  Walohner,  (Schw.  J.  mix,  66);  6,  W.  t.  Beck,  (Verh.  Rnss, 


Min.  Ges.  St.  Petersb.  1347);  T,  Eammelsberg,  {Pogg.  li,  446);  8,  Walmatedt,  (ib.)j 
B,  Waltershausen,  (Vulk.  Gest,  111);  10,  Deville,  (Et.  Geo!  Canaries);  11,  Do- 
meyko,  (Ann,  des.  M.  [4],  xiv,  161) : 
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gi       %         ta       Si.      flu 
I.  Iserwiese,  ilSi    60-04      8-68    0-06    0-26=I00-66,  WaJmstedt 

3.  Mt  aomroa,       40-08    44-22     16-26    0-18    0-48=100-a4, 
".  OrUttt  ehrya.     89-73    60-18      9-19    O-22Sl0-Oe,  Si  0-82=99-e8,  Stromeyar. 
"      ■■  40-09     60-49       8-17     0-19 "  0-20.  "  0-37=99-51,  " 

31-83    32-40    28-49    3-21  "  0-48,  %  2-69,  Cr.  triKe,  Waloliner. 

89-ai    44-06     17-45     =100-72,  Beefc. 

.. ,         37-69    21-79      399     Cli  85-45,  S  1-27=99-19,  Ramm. 

5.  Pal!BameWorite40-8S    4714     11-63     trace  0-39,  Caii-ace=100-39,  Walmst. 
9.  Etna,  4101    47-37     10-06    0-64    fTi  0-20,  fi  1-04=100-32,  Walm. 

10.  GVerdea,Fog.  40-19    S6-70     ]5-a7    0-80    3-27  Oa  6-12=99-36,  Devilla 

11.  AntuEO,  Chili,   40-7       39-5       19-6 — =100,  Domeyko. 

BarzelioB  detaeted  osyd  of  tin.  in  the  olivine  of  the  Pallas  meteorite,  and  Enmmlei- 
a  trace  of  arsenous  aeid.  OtW  recent  analyses:  E.  E.  Sclimid,  (Pogg.  Isixiv,  51, 
Atacaraa);  Erdmana  (K.  V.  Ao.H.  1848,  16,  Tunaberg). 

No.  6,  Bvalasiderite  is  (jSlg-HS'e>'§i,  -with  an  excess  of  Jig  Si.  It  oooura  at 
KMaerstiihl  in  yellowish  and  reddish-brown  orjstola ;  H.^6'5.     6.^2-875. 

Tautalile,  Braith.  From  voloanio  rooka  near  Lata  Laach,  resembles  hyalosiderite. 
H.^6-6:  G.=^-866.     Pormfl  trimatrie. 

Mrsierite,  (Lew),  from  Tesnviua,  ia  a  white  or  colorless  translaoent  ohryaolite, 
oeeurringinamallerystala,  (acaoehi.  Quad.  Cryst.  63).  MonUcdlile  ot  Brooke,  (Ann. 
PhiL  1881)  is  also  Chrysolite.  It  is  thepmifo^  blaae  of  Soa«chi  Formida  (4^Ca"+ 
iia^}^!,  SeaccM. 

Glinhite  ia  greeniah  chrysolite  from  a  talcoae  elate,  in  Perm,  Enssia.  and  occurring 
also  in  gneiss  at  Tunaberg  with  aiigite  and  garnet,  (Analysis  No.  8). 

Batrackite,  front  Kinioni,  Tyrol,  has  the  formnlo  of  MontioeUite  ;  G.^-088.  Said 
to  have  two  cleavages  meeting  at  116°  and  65°,  and  a  third  diagonal  to  them. 

"With  the  fluies  gives  the  raaetioo  of  iron.  Scarcely  attacked  by  muriatic  acid, 
but  easily  gelatinizes  with  sulphuric  acid.  Berzelius  soys  that  it  also  forms  a  jelly 
with  mnriatie.  Seaechi's  Vesuvian  variety  is  easily  attacked  by  the  acida.  The 
iron  chrysolites  are  fasible  before  the  blowpipe ;  hyaioeiderite  forms  a  black  mag- 
netic bead.     Others  are  infusible. 

Chrysolite  ia  fonad  Qsar  Constantinople,  at  Vesnviua,  and  the  Isle  of  Bourbon  in 
lavas;  imbedded  in  obaidian.  at  RealdelMontein  Mexico;  among  BandatlxpaiUy 
in  Aavergae,  in  pale  green  tranaparent  crystals.  Olivine  is  of  freqnent  oeourrence 
in  basalt  and  lavaa.  Oystala  several  inchea  in  length,  is  greenatone  at  Unkel,  on 
the  Rhine;  spheroidal  masaes  at  Kapfenstein  in  Lower  Styria  ;  and  at  Heela  and 
Tesuvius,  and  various  Toioanic  r^ons.  Olivine  is  common  in  the  lavas  and  basalt  of 
the  Sandwich  and  other  Pacific  Mands.  It  oconra  in  imbeddad  grains,  andinmnaaeB 
sometimes  several  inchea  throngh  in  boulders  of  coarsely  crystallized  basalt  in 
Thetford  and  in  Norwich,  Vermont 

Crystals  of  this  apeciea  are  commonly  very  fra^Je,  and  therefore  unfit  for  an  or-, 
nameutal  stone.  Tiie  word  chrysolite  la  derived  from  xf""''  ffo^^y  "nd  AiSo;,  tiorte, , 
in  allusion  to  ita  color;  hyalosiderite  is  from  ioXof,  glass,  and  oi^ijpos,  iron, 

Fayaiitb,  (Iron-chrysolite,  Eisenperidot). — Payalite  ia  a  pure  iron-chrysolite.. 
Color  black,  greenish  or  brownish,  sometimes  iridescent  Cleavage  in  two  direo-. 
tions  at  right  acglcs  with  one  another.     H.!=6'5.     Gr.^4-Il— 4-14;  4-006,  Belesse,. 

ConiBossfio™.— -S'e'Si=Silioa  29-55,  protoxyd  of  iron  '70-45. 

Aaalyaes:  1,  Klaproth,  (Beit,  v,  333);  2, 'Thomson;  3,  Delesse,  (I.'Institut,  1854; 
p.  62) ;  4,  GmeEn  : 

Si        S-e        ftn      ai      K 

1.  Volo.  glasa,  29-50    66  00      4-0      0-26!=99-76,  Ktaproth. . 

2.  Slavearrach,  Ireland,  39-60    68-73      1-78    -—=100-11,  Thomaon.. 

3.  "  "        29-60     68-64      6-07       tr.       Mg  0-80=98-41;  Ddesse.. 

4.  Fayal,  2493    6584     2-94     1-84 Cn  060,  FeS  2-77-,l3nielin.. 

Fuaes  readily  to  a  black  globule  which  is  magnetic.    Easily  attacked  by  acids. 
FromtheMonrneMta.,  Ireland,  in  Pegmatite  ;   alao  from  volcanic  rocks,  at^  FajaL 

The  Obsidians  or  volcanio  glass  often  approach  FayaUte  in  oompoaition, , 
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186  rmscBipnvE  MiHEKALOsy. 

Iron-ohrjBOlite  iaa  bean  obaorvad  in  cryBtftls,  ae  a  furnaea  product,  near  Goalar. 

Altbhed  FoBMa — ^Aitei'ation  of  chrysolite,  often  talics  plaue  througli  tho  oxyda- 
tion  of  tlie  iron  ;  tho  mineral  beeomes  brownish,  or  reddiBh-brown  and  ivideaeent. 
It  also  epHts  into  thin  laminte  ae  the  ohangu  goes  on,  sonietimeB  so  as  to  reaembla 
a  mica.  A  basalt  thua  changed  vas  once  points  out  to  the  autbof  as  a  mica  slate, 
although  no  further  change  had  taken  place  than  that  hero  mentioned.  Chusite 
ami  Lirahelite  are  chryaolita  more  or  leas  altered.  The  prooeaB  may  end  in  leaTing  the 
cavity  of  the  crystal  filled  with  limonite  or  rod  osyd  of  iron.  Under  the  action 
of  carbonated  waters,  the  iron  is  often  carried  off  instead  of  being  peroxydiaed,  and 
also  some  of  the  maguesia  is  removed  at  the  same  time ;  and  thus  may  eome  serpen- 
tine, picrosmine,  villarsile,  which  often  retain  the  cryatallino  form  of  chrysolite.  A 
fni'Uier  change  may  produce  steatite  and  other  magnesian  species. 

TEPHROrTE,  BTEUhaupt. 

Diraetric?  Massive,  witli  cleavage  parallel  to  the  sides  of  a 
scLuai'e  or  rectangular  prism ;  also  graimlai". 

H.=:5-5 — 6.  G.=4 — 4-12.  Cmov  ash-gray.  Streak  pale-gray. 
Darkens,  on  exposure,  to  brown  and  black. 

Omnposition. — Stn'Si^ilica  SB'S,  protoiyd  of  manganrae  10-2.  Analyses :  1, 
Thomson,  (Min.  i,  614);  2,  Kammelsberg,  {Po^.  Ixii,  14^  ; 

1.  Franklin,        Si  39 '6*        ]([n  66-60      Pa  0-92,  Moiatnre2'T0=99-B6,  Thomson, 

2.  Sparta,  28-66  68-88      Fe  3-92=100-46,  Rammeleberg. 

B.B.  fuses  easily  to  a  Mack  scoria.  Gelatinises  perfectly  in  muriatic  acid  without 
evolring  chlorine. 

From  Stirling,  N.  J.,  with  fraiiklinite,  and  at  Sparta.  This  species  has  the  gene- 
ral formula  of  a  ohrysolite. 

A  black  silieate  of  manganese  from  Klapperud,  Daleearlia,  having  a  submetallio 
lustre  and  yellowish-bro^'n  atreak,  afforded  Klaproth,  (Beit,  iv,  131),  Si  26'0,  Mn 
56-8,  S  13-00=93  ■8=lita=Si+3S,  agreeing  with  tlie  Tephroito,  excepting  the  water. 
Klaproth  obtained  60  pec  cent.  *f  MnJftn,  whence  the  above  is  doauced  by  Berze- 

KNEBEr.ITK. 

JMaasive,  with  an  uneven  and  cellular  surface,  and  quite  bard. 

G,=:3-714,     Lustre  glistening.     Color  ^ay,  spotted  dirty-white, 

red,  brown,  and  green.  Opaque.  Bi-ittle.    Fracture  subconchoidal. 

OompoHtion, — (6'e  "do)'  Si,  fe  and  Sin  being  in  equal  proportions.  Analysis  by 
Dobcreiner,  (Schw.  J  ixi,  4B)  ;  SUioa  32-5,  protoxyd  of  iron  S2,  protoxyd  oEman- 
gauese  SS,  and  thus  appearing  to  be  a  ferruglnona  tephroite.  With  muriatic  acid 
decomposed,  the  silica  separating.  ITnaltared  alone  oefore  the  blowpipe.  Puses 
with  borajc  to  a  dai-k  olive-green  pearl. 

Locality  unknown.     Named  by  Dobcreiner  after  Major  von  Knebel. 

Bi'ueito, 

Tiimctric ;  often  bemihedral  in  octahedral  planes,  producing 
forms  monoclinic  in  character.     J:  I=d4P  2Q'.     Crystals  of  three 


*  Scacchi  in  Pogg.  Ann.  1851,  Ergfinz,  ii,  161,  The  author  adopts  a  modil 
of  these  types  and  their  ases.     (See  Am,  J.  Sci,,  [2],  xir,  ll6). 

The  numbers  ^ven  for  tlie  plants  of  these  ligm-es  on  page  59,  vol,  I,  ai 
on  a  aimilar  fundamental  form,  except  that  the  longer  lateral  axis  has  t- 
length  hers  adopted. 
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GABNET  SECTION. 


IVpe  I,  »  ;  S  :  e=l-i3n  :  1  :  1-0805  ;  11,  l-SIST :  1 : 1-0805  ;  m, 
1-4164  : 1  : 1-0805. 


I.  0  ;  15=124°  16'. 
0:1=  116"  34'. 
O :  SislOS"  48'. 
0 :  3»=103<'  47'. 
n.  0  :  l»=122i=  27'. 
0 :  2=WS°  8'. 
HI.  0 : 1«=125°  14i'. 
0 :  21=109°  27'. 
0  :  4=97°  23', 
O:  !«=119°47'. 
O:«=100''48', 
0  :  As=140°  16-. 


O :  l!=131°  44". 

H  ;  15  (bas)=lll°  28', 

O  :  jf =112°  24'. 

q  :  J|  (&oiit)=71°  32' 

0  :  ii=SS'  13'. 

O  :  2^=108=  58 . 

O :  H=110=  17'. 
O  :  8!  =94°  35'. 
O  :  f =111°  15'. 
1.  ;  1»=109°  31'. 
15 :  4=134°  23'. 
♦  :  f  jCot.  /)=126°  63'. 


rig.  376, left-handed  hemihedral;  377,riglit-hancledliemiliedrai. 
Observed  angles  in  ehondi-odite  (D) :  15;  15=112°  (ra  ^ 


in  3  (ypea  of  Hnmite,  112°  2'),  15  ;  4=136°,  li ;  }j  =167°,  4  :-K 
(over  /)=127°,  I:  7(side)=85°  (85°  34',  calculated  for  Hnmite) ; 
4^  on  edge  above  it  lfe°. 
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Compound  crystals  parallel  to  gi  in  the  third  type,  and  ^  in  the 
second,  theformersometim^producing  stellate  forma  of  six  crys- 
tals, each  hemihedraJ.  Cleavage  indistinct  Usually  in  imbedded 
grains  or  masses  of  a  somewhat  granular  texture  ;  sometimes  in 
small  implanted  crystals. 

H.=6— 6-5.  G.=3-118,  from  New  Jereey,  Thomson;  3-199, 
Finland,  Haidinger ;  3-234,  white  crystal,  Type  I ;  3-199,  brown 
of  Type  ni;  3-186,  yellowish,  Type  III;  3-177,  yellow  of  Type 
n ;  Scacchi.  Lustre  Yitreone— resinous.  Color  white,  yellow, 
pale  yellow  or  brown ;  sometimes  red,  apple-green,  black,  gray. 
Streak  white,  or  slightly  yellowish  or  grayish.  Transparent — 
snbtranslueent,     Fracture  subconchoidal — nneven. 

Oompotition. — Stg'  Si,  -with  part  of  tie  oxjgen  replaoed  by  flnovme,  or  I  STg' 
Bi,  with  13  4(Mg  F,  8i  V)  in  ohondrodite,  ^  in  Tjpe  II  for  hamite,  -j y  in  Type 
I,  ^  in  TVpo  III,  Eftmmelaberg.  Analysffi;  1,  Soy b art,  (Am.  J.  Sci.,  v,  SS6);  2.  S, 
4,  Boinmelsbei^,  {Pi^g.  liii,  180,  and  lat  Snpp,  88);  6,  W,  Fisher,  (Am.  J.  Soi.,  [2], 
is,  8B);  6, ';,  8,  Eaniraelflberg,  (Pogg,  Ixxsvi,  41S): 

Si  %        fa         Pe       .  & 

1.  NewJersey,        82-66      64-00    2-88      HF  4-OS,  S 1-0,  £  2-11, 8, 

2.  "      ydlBW,     33'06      5546      S-65     7-80=:  99T7,  Eajaru. 

3.  Psrgaa,  yellow,    38*10      56-61      2-86      8'69=100-76,  Ramni. 

4.  "      gray,       33-19      64-50      M5      9-69=10418,  Kamni, 

5.  Hew  Jersey,  j-i!ri  33-36      53-05      B-50      -—       '7-60=  99*60,  W.  Fisher. 
8.  Hwmte,  typel,    84-80      6008      240      847=100-76,  Ramm. 

1.        "      type%     33-26      57-92      2-30  CaO-74       5-04  Si  1-06=100-32,  Eamm. 

8.         "      ^e  a,    a8-67      66-88      1-67      3-6I=  87-78,  Ramm. 

B.B.  ou  olmraoal  infusible,  but  baeomes  paler  in  rarieties  containing  little  iron, 
aomelinies  showing  traces  of  fnsion  on  the  edges.     With  borax  dissolres  sio-wly  but 

Eerfectty  to  a  transparent  gl^a  slightly  tinged  by  iron ;  if  the  glass  is  saturated  it 
eeomaB  cloudy  by  flaming.  With  salt  of  pbosphoras  in  the  open  tube,  affords 
fluorine. 

Chondrodite  OGonrs  mostly  in  granular  limestone.  It  ia  found  near  Abd,  in  the 
parish  of  Pai^as  in  Finland,  and  at  Ater  and  Gulejo  in  Sweden ;  at  Taberg  in 
Wermland;  in  Saxony;  on  Loeh  Ness  in  Scotland;  at  Aehmatoirsk  in  the  Ural, 
along  -with  parofetite,  and  in  the  mines  of  Sohisohimak  with  red  apatite.  The 
liumite  occurs  at  Somma,  in  ejected  masses  of  a  kind  of  granite  rock,  along  -with 
white  olivine,  mioa,  and  magnetite. 

Abnndant  in  the  counties  of  Sussex,  H.  J.,  and  Orange,  H.  Y.,  where  it  is  aasocia- 
tad  with  spinel,  and  occasionally  -with  pyroxene  and  corundum.  At  Bryam,  oiange 
and  stra-w-eolored  ohondrodite,  and  also  a  variety  nearly  blaek,  oeours  with  spinel; 
at  Sparta,  a  line  locality  of  honay-yellow  chondrodite ;  a  mile  to  thenorth  of  Sparta 
is  the  best  locality  of  this  mineral  in  New  Jersey.  It  alao  occurs  at  Ternon,  Lock- 
wood,  and  Franklin.  Ohondrodite  is  abundant  in  "Warwick,  Monroe,  Cornwall,  near 
Greenwood  Furnace,  and  at  Two  Fonds,  and  elsewhere  in  Orange  Co.,  N.  Y.  Fine 
speeimena  may  be  obtained  on  the  land  of  Mr.  Houston,  near  Edeii-rille.  It  is 
obtained  also  at  Chelmsford,  Maes.,  along  -with  seapolite ;  in  Harvy's  qnarry  near 
Chaddsford.  Pa.,  of  yellow  and  orange  colors  and  abundant.  It  occurs  sparingly  on 
the  bank  of  Laidlaw  lake  in  Bossie,  N.  Y. 
Abundant  in  limestone  at  S.  Crosby,  Canada  West,  St.  Jerome,  St  Adfile,  Gren- 

TTie  name  chondrodite  is  froni  Xnlfot,  a  grain,  alluding  to  its  granular  stracture. 
AiTBiiEn  FoEHS. — Chondrodito  rftered  to  Serpentine,  has  been  observed  at  Sparta, 
N.  J.,  witli  spinel  aril]  mica. 
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WILLEMITE,  Leva,  Ann.  d.  Mines,  4th  eer.  iv.  513.  Silieeoiis  Oxjd  of  Zino,  L. 
Vanuxem  and  W.  H.  Keating,  Joar.  Aoad.  Nat.  Sci.  Philad.  1834,  iv,  8.  WiUiamB- 
ito,  Williolmito.     Habetinc    AnhydrooB  Silicate  of  Zinc     Troostite,  Shepard. 

Ehombohedi-al.      B  :  _S=115°,  O  :  S=lil°  ^^^ 

39^';  «=0'68,5.  Observed  planes  in  erystalsfrom 
If ew  Jersey  ,fi,  ~i,i2;m.  those  of  if oreanet  4, 1, 0. 
I:  3=120"  7',  ^  :  ^=143=  52',  | :  1=128°  SO', 
Levy,  (127  °33',  from  S :  ^  iii  the  N.  J.  crystal). 
Cleavage :  lateral  distinct ;  basal  alao  distinct. 
Also  in  grains  or  ma^ive. 

H.=5-5.  G.=3-935  ,Moresnct,  Thomson ;  i-16 
— 4-18,ib.,Levy ;  3-89 — i, N.  Jersey, Vanuxem 
and  Keating ;  4'02,  ib.,  Hermann ;  3'98,  ib.  in 
powder,  "Wurtz.  Lustre  vitreo-reBinons,  rather 
weak.  Color  whitish  or  greenieh-yellow,  wben 
purest;  flesh-red,  grayish-white,  yellowish- 
brown ;  of  ten  dark-brown  when  impm'e.  Streak  nncolored.  Trans- 
parent to  opaque.   Brittle.   Fracture  conchoidal. 

GompotUiott. — ^n^i=^iUea 72*86,  oxyd  of  zine  27'15.     Analyses :_1,  2,  Vannxem 
and  Keating,  (loc.  oit,);  3,  Hermann,  (J.  £        "■ 
1,646);  5,  Levy,  (Ann.  d.  V    ''■''  '—   " -~ 
Wurta,  {Rep.  Anier.  Abboo. 

Si         2n 

1.  Stirling;  26-44    68*06,  S'e  and  Sfn  fi'eO=100-00,  Vanuxem  and  Keating, 

2.  "  26-00    71-38,  "  0-61    "    a-66=99-66,  Vanuxem  and  Keating. 

3.  "  96-BO    60-07,  Iftn  9.22,  Sfg  a-Sl,  Pe  trace,  ign.  1  ■00=100,  Hennn, 

4.  Moreanet,  26-97     03-77,  Se  1-48,  ftl  0-66,   ib.  and  (race  3a,  Pa  0-78,  fi  1-25 

6.  "  37-05    68-40,   "   0-75,  ign.  0-80=96-60,  Levy.         [c=99-91, Thoio. 
8.  Upper  Silesia,  27-34    70-83,  £"6, 1-81=99-97,  Rosengarten, 

7.  Sfirling,  27-fll     69-9B,  iln  3-7S,  Sb  6-35,  iilg  1-66,  6a  1-60=100-18,  W". 


[4],  iv,  616) ;  Koaengarto 
,147): 


ir  only  on  the  edges  to  a 
white  enamel.  With,  borax  or  'salt  of  phosphorus,  a  transparent  -whita  globale, 
contMning  n  cSond  of  eiliea.     In  powder  gelatinizes  easily  in  concentrated  murialio 

Vrom  Moreanet,  in  crystals  and  rnessiye,  the  orjstalH  but  two  or  three  millimeters 
long,  and  one  tlitok.  In  New  Jarsey  it  occurs  in  large  stout  eryetale  at  Stirling 
Hill,  and  also  sparingly  at  Franklin. 

This  apeoies  was  first  correctly  deeeribed  and  analyzed  by  Vanuxem  and  Keating, 

i,67. 


PHENACITK  Phenahit,  NordenaUoU,  IC.  V.  Ae.  H.  JS23, 180, 1 
Khombohedral ;  often  hemihedral.  M  :  _ff=116° 
40',  0  :  ^=143=41';  «=0-66.  Observed  planes : 
rhombohedrons,  .ff, -2,-1,-^;  sealenohedrons,  1^,  1^, 
-2^,  §^  (beveling  terminal  edge  ofS) ;  pyramids  ^2, 
f 2 ;  prisms,  J,  «2,  if. 

B  :  7=127°  19'.  §2  ;  *2=113°  45'. 

B  :  «2=12r  40'.  i  :  1=144'^  4'. 

|2  :  12=156°  46'.  2  :  2  =  87°  12'. 

Cleavage  :  B,  and  i2,  imperfect.     Twins ;  face  of  composition  /. 
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190  DSSOBiFjrrvE  mineralogt. 

H.=8.  G.=3-969.  Lustre  vitreous.  Colorle^;  also,  bright 
■wine-yellow,  inclining  to  red.  Transparent — opaque.  Fracture 
similar  to  that  of  quartz. 

Oompositioit.—^e  Si=Silioa  64-8,  gliioina  46-7=100.  Analyses:  1, Hartwal!, 
(Pogg.  sssi,  87);  2,  Bisohof,  (Pogg.  xxxIt,  625): 

I.Ural,        Si  2B-14        fie  44  ■47        Si  und  fe  (ra«e=99^61,  Ilartwall. 
2.  Fraraont,      54^400  4B^667       6a  and  Mg  0-96=100-063,  Biachof. 

RB.  alone  remains  unaltered;  with  borax  fnees  with  cKtreme  Blowiiees,  unleea 
pulverized,  to  a  transparent  glaaa.  ^Witli  Boda  affbrds  a  white  enamel ;  with  more, 
intumeaoeB  and  beoomes  infusible.     Dull  blue  with  cobalt  solution. 

Oeours  with  emerald  in  miea  slate,  in  Form,  85  werate  from  Kaiherincnberg,  in 
the  Ilmen  toonntains,  Siberia,  with  topaa  and  green  feldspar ;  alao  in  highly  modi- 
fied orjstals  with  quartz,  in  the  brown  iron  ore  of  Framont,  in  Alsace.  Named 
from  f  Evo^,  a  deeeiver,  in  allusion  to  its  haclng  been  mistaken  for  quartz. 


GARNET.  Melanite.  Pyrope.,  Groasularite.  Topazolite.  Almaodine.  Aplomo. 
EsBonite.  Cinnamon  atone.  Greenlandite.  Pyreneite.  Colopkonite.  AUochro- 
ita.  Granat.  Ouvarorite  or  Uwarowite,  ffess.  RothoffMt.  Pirop.  Koloph- 
onit  Kaneelatein.  Romanzovit,  Nordentkiold.  Brauiisteiotieael,  W.  Gre- 
nat,  H.     Carbunoulua.    Polyadelphite,  Thorn. 

Monometric:  Observed  planes :  _Z.32,|4)  i)3|,4f,«2,0.rigs.l4 
and  39,  common;  also  43, 17,43  with  planes  i2,  and  380,  381. 


Cleavage:  dodeeahedral,  sometimes  distinct.  Twins:  face  of  com- 
position, octahedral.  Also  massive;  granular,  coarse  or  fine,  and 
souietimea  friable;  lamellar,  lamellEe  thick  and  bent. 

B:.=6-5— 7-5.  G.=3-15 — 4-3,  3-504,  a  ■white  lime-garnet,  anal. 
10.  Lustre  vitreous — resinous.  Color  red,  bro-wn,  yellow,  white, 
green,  black ;  some  red  and  green  colors  often  bright.  Streak 
white.      Tranenarent — subtransluccnt.      Fracture  subeonchoidal. 


white,      Traneparent — subtransluccnt. 
uneven. 

Garnat  ia  a  sihoate  of  different  baaes— alumina,  lime,  magnesia,  oxyde  of 
manganese,  with  aometimes  osyd  of  chrome.    It  has  been 
speciea. 


(ia.  o-x^&i 
iyided  in 


i.  Consisting  of  silicates  of  alumina  and  Wm^—almaina-lirrte  (/arwef,— including 
cinnamon  stone  or  eaaonite. 

IL  Containing  alumina  and  magnesia, — alvminarmagTtesia  ^arnft. 

IIL  Consisting  of  eilieates  of  alumina  and  iron— ii/«minci-jri5n_s'amf(— including 
almaudine  or  preeioua  garnet,  with  common  garnat  and  colopLonite  in  part. 
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IT.  Consisting  of  alumina  and  manganese — altimina-taanffanese  garnet — or  mBn- 
gftneaian  garnet. 

V.  Consisting  of  silieates  of  iron  and  lime — iTon-Ume  garnet — including  allO' 
ohroita,  apiorae,  melanite  and  common  garnet  in  part. 

Vl  Containing  lima  and  oJiromio  oiyd — lime-chrome  garnet 

But  theae  oonipaunda  pasa  into  one  anotlier  by  imperoeptible  Blindos,  as  the  fol- 
lowing analyses  shoir. 

OrowMfiiion.— B'  §i+B  Si=(iR'-HK)  8i,  AnalyBas:  1,  AriVedBon,  (E.  T.  Ac. 
H.  1883,87);  2,  C,  Gmelin,  (Jahresb.  v,  224);  8,4,  Klaproti,  (Beit,  iv,  319,  v,  138); 
6,  T.  Waohtnieister,  (K.  V.  Ac.  H.  1823);  6. 1.  Kareten,  (Karat.  Arch,  f  Mn.  iv, 
388);  8,  T.  ■Waohtnieister,  (\<xl.  mi.);  9,  IfordensMold,  (Sohw.  J.  isxi,  380);  10, 
Croft,  (6.  Rose,  Reise  n.  d.  Ural,  132). 

11,  T.  Waohtmeistei-.Ooo.  oit.);  12,  Hiainger,  (Schw.  xxi,  268);  18,  14,  KobeU, 
(ib.  Mt,  283);  16-17,  Karatan,  (loo.  oit.);  17-20,  T.  Watclimeiater,  (loo.  cit.);  21, 
Klaproth,  (Beit,  ii,  22,  t,  181);  32,  W.  Watehtmeiater,  (Jatceab.  ssv,  884);  38, 
Bahr,  (Jahreab.  xsv,  364) ;  24,  A.  Besnard,  (Lieb.  n.  Kopp  Jahresb.  1849, 149)  ;  26, 
28,  Mallet,  (J,  DubL  GeoL  Soo.  and  Eammelaberg'a  6th  Siipp.  125.) 

27,  H.  Seybevt,  (Am.  J.  Sci.  vi,  166,  1828) ;  38,  RammeUberg,  (J.  f.  pr.  Cbem.  Iv. 
487);  39,  d'Obsson, (SebT,  J.  xsx,  34e) ;  30,  Hisinger,  (Jahreab.  ii,  101);  Sl.Sey- 
bect,  (Am.  J.  Soi.  t,  118,  where  iron  ia  made  protoiyd);  33,  Karsten,  (loe.  oit.);  88, 
34,  Bredberg,  (E.  T.  Ac  H.  1822,  i,  63) ;  86,  Bnebola,  (Scbeerer'a  N.  J.  iv,  172) ; 
86—41,  Watobtmeister,  (loo.  oit);  42,  Thomson,  (Ann.  Lye.  H.  Tort,  1829,  til,  9); 
43,  Vauquelin,  (Jour,  de  Pbys.  Ann.  viii,  L.  94) ;  44,  Klaproth,  (Beit,  y,  168,  where 
the  iron  la  mjuJe  protoxyd);  45,  Kai'sten,  (loo.  oit);  46,  Ebelmen,  (Ann.  dea  Minea, 
[4],  Til,  19) ;  47,  W.  Fisher,  {Am.  J.  Sci.  [2],  ii,  84) ;  48,  Bahr  (J.  f.  pr.  Chem.  liii, 
312);  49,  Weber,  (Ramm.  6th  SuppL,  198);  60,  BaunmBU,  (ib.);  61,  Komonen, 
(Verb.  min.  Ges,  St.  Peterab  xxiii,  291);  63,  Erdmann,  (Jabraab,  sxiii,  391): 

I.  I-ijjw-Oar»e(.— ffrotiiKiaj-.— Oa'5i+Sl§i=<^Ca=-f4Sl)gi!=8iliea  40-1,  alumina 
Sa-y,  lime  37'2.  Color  pals  greenish,  clear  red  and  reddiBh-orange,  cinnamon  color. 
Q.^8'4B — S-TS.  B.B.  fuaes  to  a  glaea  or  enamel  slightly  greenish ;  in  powder,  solu- 
ble in  oonoontrated  muriatic  aoii  drmanum  itorte,  ettonite,  grossular,  vdlmle,  ro- 
tnamowite,  iopiaoKte,  aoA  ttmcinite  are  namea  of  Tarieties.  Grossular  or  milmti 
has  a  greenish.  ooloF ;  G.^^-71.  Bnceinilehaa  an  amber  oolor,  to  which  the  name 
alludes.  Topasolile  baa  a  topaz  color.  Romamoiiiie  is  brownish.  Cinnamon  atone 
or  easofMe  (Kanedatein,  Germ.)  has  a  clear  cinnamon  brown  abade  ;  G.^SJS — 8-6. 

Si         SI        ffe      S-e      jftn      I^g      Ca 

1  Malsjo  (Tin  41-87     20-67     3-93     0-39         8S-94=I0O-7O,  Arfyed. 

2  Ceylon  40-01    23-00    B-67     30-67,fi:o-69,ign.0-33,6. 

3  38-80     21-20     6-50      31-25=97 -7  5,Klaproth. 

4  Wilui  rrfoi!  44-00      8-60  12-00     trace    83-80=98,  Klaproth. 

5  40-66     20-10     6-00 0-48      34-86=100-99,  Wacbt. 

6.  38-28    19-36    7-33     O'SO    3-40    31-76=99-58,  Karsten. 

7.Bt.Gothard,  Oin,  37-83    19-70    6-9o     0-15    4-15    81-86=99-12,  Earaten. 

8.  Tellemark,  vih.       39-80    21-20     200    8-16     33-30=98-26,  Vacbt. 

9.  RomanzovUe,         41-31     24-08    7-03     0-92         24-7B,igii.  A1obs1-98,N. 

10.  Cralfl,  luMte,  86-86    24-19     -—     —     37-16=98-10,  Croft. 

II.  Jfa3»eaw-ear7tc(.— (]!jg,li'e)=§i-i-SrSi=<i[SrK,  Fe)'-|-iSI)8i.  Color  deep  eoal- 
black.  Q.=3-167.  Lustre  somewhat  reainoua.  B.B.  easily  fuaible,  intmnesoing 
and  forming  a  dark  gcajisb-gi-een  globule,  which  is  not  magnetic. 

11.  Arendal,  42-45     22-47      9-29    6-37  13-43      6-63=100-44,   Wacbt. 

ra.  Jron-Gamel,  or  Almandine.  S'e'Bi+Sl§i=(if e'-H Sl)8i=Silico  86-3, 
alumina  20-fl,  protoxyd  of  iron  48'2. — Oonanon  Garnet,  Precious  Garnet. — Dark 
red,  browniah-red  to  black.  Allochroite  is  fine  grained  massive,  of  a  dark 
dingy  color.  Precious  ga/rnei  is  deep  red  and  translucent  or  traneparent.  Common 
garnet  is  dingy  red.     Q.   of  these  varieties  8-7 — 4'31.     B.B,  fuse  i-ather  easily 
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■&i 

Si 

ffe 

1\ 

Iftn     JiTg 

Ca 

12.  FttHun,  Almarui 

sme 

19-66 

39-68 

1-80      

=100-80,  Hieing. 

5-76=100-04,  Kobeil. 

13.  ZiUerthal,  in. 

89a2 

21-08 

6-00 

27-28 

0-80 

14.  Hungary,  prec. 

40-66 

ao-61 

5-00 

33-70 

1-47     

— =100-84,  Kobell 

15.  Zillerthal.    " 

8B-H2 

19-80 

34-05 

0-85     2-00 

3-28=9910,  KarBten. 

16.  Ohlapian, 

87-15 

1B08 

31-30 

0-30  10-15 

0-36=97-34.  Karaten. 

39'8e 

20-60 

34-86 

0-46     9-93 

3-61=99-30,  Karaten. 

18.  Eagsb.  dull  red, 

19.  N.York,    " 

49-60 

19-96 

6-69      

=]01-17,Waoht. 

42-81 

19-15 

33-57 

6-49      

1-07=101-79,  Waeht. 

20.  Norway, 

52-11 

18-04 

23-54 

1-74     

B-78-=10I-20,Waoht. 

21.  Orientfll, 

ss-le 

2V-26 

32-38 

0-25      

=95-58,  Klapr, 

2-63=98 -35,  WaflM. 

39-42 

38-38 

24-82 

7-51     3.69 

28.  Brena,  Westm. 

37-65 

8-19     3-03 

0-90=100-23,  Bahr. 

24.  Albenireit,  S»A-r 

38-76 

31-00 

32-05 

6-43     3 -96 

=102-19.  Bern. 

26.  WicHow,  blcu^k. 

35-77 

19-85 

88-07 

6-04      

=a8-73.  Mallet 

28.  Killiney,  brown. 

87-80 

21-13 



38-43 

4-46 

1-53=99-75,  Mallet 

IV    Manganese- Gff'"<'-t    f!r,pse«rti 

^  -Ro 

nil  _(ij(rii"-i-i*iVsi 

BrowniBh-i-ed.   B.B, 

givos'theJaotbno 

mangaJiBae.     G.=3-7 — i-2. 

"8i 

SI 

te 

Mn 

27.  Haaaam,  Ct. 

36-83 

18-00 

14-98 

30-98=99-78 

S«vb.     G.— 4-:28. 

28. 

36-16 

19-76 

32-18,  Oa  0-58,  Ss  0-22,  Bamm. 

29.  Broddbo, 

39-00 

14-30 

]6-44 

37-90,  an  1= 

=97-6i,  d'Ohseon. 

V.  iTon-Ume  Garnet— MelanUe,  Pw-enrfie.— Ca'8i+PeSi=(iCo''4-ii'e)§i,  Dark 
red,  brownish-blaok,  blaok;  eitiar  dull  or  eiining.  SomBtimeB  "wiUi  a  resinous 
lustre,  then  called  colmhordte ;  G.  of  WillBbgro,  3-896,  Sejbert.     Melanite  has  a 

"is  black  or  orayish-blact,  witli  often  a  Bubmatallio 


velvet  blaok  color.     Fyrenei 
lufltre.     G.  of  tlieso  varietieB  3-6—4- 
the  Bhorter  diagonal,  and  ia 


Westmaniand, 
WilUboro',  eoloph. 
SohwarBcnberg,  gn 


Arendal,  bnh-bk. 
Vesnviiis,  bn, 
Franklin,  N,  J.  gn. 
Frascati,  black, 
"        black, 
black, 
Beaajeu,  black, 
Francouia,  N.H.  bk, 
GuBtafeberff,G=3-6,  31 
Polyadelphite,  " 


60. 


Apiome  lias  the  faces  striated  parallel  tc 
-ange  brown,  with  G.=~"-" 


Mg 


)  11-18  15-66 
3  38-73 
0     28-66 


26-74=100-34,  His. 

29-00=101-06,  Sey. 

83-33=99-53,  Kara. 

1-95  31'80--100-08,Bred. 

13-44  21-79=99-57,  Brad. 

30-75,  S,  Cn  4-26,B. 

26-91,6  0-98=99-17, 

Waeht 

39-ai,fi:  3-85,Waoht. 

30-74=100-69,  "W. 

31-65=99-62,  W. 

29-48=101-18,  W. 

31-66=100-94,  W. 

22-88=98-92,  Thorn. 

3S-0=98-9,Tauq.[K 

32-60,WnO-4=100-4, 

0-65  Sl-90=99-76,  Ears. 

0-06  30-76,  ign.  0-96,  Eb. 

3200=9900,FiBher. 

4-97    0-13  trace  3O-28=100-02,Bahr. 

8-82     1-42  24-05=98-97,  Web.  ' 

6-41     2-13  26-74=101-40,  Ban. 


VI.  Zime-Chrame  Garnft—OmaroviiB=GBMi.j~(^i;  Sl)Si=fiOa'-H (^- *') )§'- 
Color  emerald  green.  G.=3'4184.  H.^-6.  B.B.  aloneinfusiblG;  a  clear  ehrome- 
green  glaas  with  borax. 

Si        Si       Pe       Br        Fb      itfg       Ca 

61.  BissecBk,  37-11     5-88      22-64,    3'44     I'lO     30-34,  H  1-01=100-43,  K. 

63.  "  36-93     6-68     1-96     21-84      1*54     31-66,  Ou  irace=99 -68,  E. 
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SIT.ICATHS,  GARNET  BECnON.  lyd 

Polyadelphite  of  Thomaon  (anal  49,  60)  Is  a  brownieli-yellow  garnet  from  the 
Franklin  Furnace,  New  Jersey. 

Garnet  ooonrs  imbedded  in  miua  alate,  granite,  and  gneiss,  and  oecasionally  in 
limestone,  chlorite  slate,  serpentine,  and  lava. 

Tbe  preoiona  garnet  ooonrs  in  Ceylon,  Greenland,  and  BraaiL  Common  gamat 
is  met  with  in  dodooahadrons  from  three  to  four  inehee  in  diameter,  at  Failnn 
in  Sweden,  Arendal  and  Kongsbcrg  in  Norway,  and  the  ZiEerthal;  abundant 
smaller  oryetaJain  mioaalato,  in  the  Ifland  of  Mull,  in  Perth  and  Invorneaa,  Shetland; 
graan  at  Sehwarzenberg  in  Sasony.  The  magnesia- alumina  garnet  cocnrs  at  Areo- 
dol  with  oalc  spar;  Jfeianjie  in  the  Vesuviaif  lavas,  and  also  near  Kome;  Gro%m- 
larite  near  the  Wilui  Kiver  in  Siberia,  etc.  dnnaman  aloite  in  masses  of  consider- 
able size  in  Ceylon,  at  MaWo  in  Wermland,  and  at  St.  Gothard;  BomanzoviU,  a 
similar  variety,  at  Kimito,  Finland;  Aplome  on  the  banks  of  the  riTer  Lena  in  Si- 
beria, and  at  Sohwarzanberg  in  Saxony ;  Ouvarovite  in  emerald-green  dodecahe- 
drons, at  Bissei'Bk  in  Russia,  with  chromic  iron.    Other  localities  as  above. 

InNcw  Hampshire  atHanovev,  smallolear  crystals  in  syenitio  gneiss;  blood-red 
dodeoahadrons  at  Franoonia,  in  geodes  in  massive  garnet,  with  calc  spar  and  mag- 
netic iron;  at  Haverhill,  in  chlorite,  soma  l-J  in.  in  diameter;  at  Unity,  on  the- 
estate  of  J.  Naal,  with  aetinoliteandm^netio  iron,  and  at  Lisbon,  near  MinkFond,  in. 
mica  slate  with  stanrotide  ;  at  Grafton,  )  to  1  in.  in  diameter.  In  Maesaehnsetts, . 
at  Carlisle,  geodes  of  transparent  cinnamon-brown  crystals  similar  to  fignre  43.. 
with  scapolite  in  limestone ;  at  Boxborongh,  in  similar  but  less  remarkable  spe- 
cimens; also  in  gneiss  at  Brookfield  and  Brimfidd;  mHssive  with  epidote,  at  New- 
bury, and  in  crystals  at  Bedford,  Chesterfield,  with  the  Cummington  kyanite,  and  at 
the  beryl  locality  of  Barrc.  In  Maine,  beautiful  yellow  crystals  or  cinnamon  stone- 
(with  idoerase)  at  Paraonsfield,  Phippaburg,  and  Rmnford ;  manganesian  garnet  aS 
Phippsbui^,  as  wall  as  the  finest  yellow  garnet  in  Maine;  in  mioa  slate  near  the 
bridge  at  Windham,  with  staurotide ;  in  granite  veins  at  Streaked  Mountain, 
along  with  beryl;  in  large  reddiah-brown  crystals  at  Buotfield,  on  the  estates  of 
Mr.  Waterman  and  Mr.  Lowe ;  the  best  red  garnets  in  Maine,  occur  at  Bmnswiok. 
In  Vermont,  at  New  Faae,  in  large  ci'ystais  in  chlorite  slate ;  also  at  Cabot  and  Cav- 
endish, lu  Connecticut,  polished  trapczohedrons,  ^ — 1  in.  in  diameter,  in  mica  slate, 
at  Reading  and  Monroe ;  at  Haddam,  large  brittle  trapezohedrona  of  manganesian 
garnet,  often  2iu.throagh,  with  ohrysoberyl ;  at  Lyme,  large  blackish  brown  crystals 
in  limestone.  In  New  York,  in  mioa  slate,  in  Dover,  Dacheaa  Co.,  small ;  at  Roger'a 
Rook,  crystallized  and  massive,  and  colophonite  of  yellow,  brown,  and  red  oolors, 
abundant;  brown  crystals  at  Crown  Point,  Essex  Co. ;  acinnamon  variety,  crystal- 
liaed  and  massive,  at  Amity ;  on  the  Croton  aqueduct,  near  Tonkers,  in  small  rounded 
crystals,  and  a  beautiful  massive  variety — the  latter,  when  polished,  forms  a  beau- 
tiful gem.  In  New  Jersey,  at  Franklin,  black,  brown,  yellow,  red,  and  gi'een  dode- 
oahedral  garnets  J  aieo  near  the  Franklinfurnoce.  In  Pennsylvania,  in  Chester  Co., 
at  Pennsbury,  fine  dark-brown  crystals  with  polished  faces,  in  granite ;  neat  Knau- 
ertown  at  Keims'  mine,  good  aploma  in  handsome  lustrous  crystals;  at  Chester, 
brown ;  in  Concord,  color  of  pyrope ;  in  Leiperville,  red ;  at  Mineral  Hill,  fine 
brown.  In  Delaware,  cinnamon  stone  in  trapezohedi'ona,  atDison's  quarry,  1  miles 
from  Wilmington.  Also  at  Knife  rapide  on  the  Mississippi;  at  Marmora,  Canada 
West,  dart  red,  at  Grenville  a  einnaraon-stone .  Colophonite  forms  a  large  vein 
in  gneiss  at  Willsboro,  Essel  Co.,  N.  Y.,  ftssooiatad  with  tabular  spar  and  green 
aoccolite ;  olao  at  Lewis,  ten  miles  sonth  of  Keeseville,  Essex  Co. 

The  cinnamon  stone  from  Ceylon  and  the  precious  garnet  are  used  as  gems  when 
lai^e,  finely  colored,  and  transparent.  The  stone  is  cut  quite  thin,  on  account  of 
the  depth  of  color,  with  a  pavilion  out  below  and  &  broad  table  above  bordered 
-with  Nuall  foeeta.  An  octagonal  garnet  measuring  Si  lines  by  6}  haa  sold  for  near 
$100.     Pulverized  garnet  is  sometimes  employed  as  a  substitute  for  emery. 

The  garnet  was,  in  part,  the  oarbimeulus  of  the  aneieots,  a  teim  probably  applied 
also  to  the  spinel  and.  Oriental  ruby.  The  Alabandic  oarbnncles  of  Phny  were 
so  called  because  cut  and  polished  at  Alabanda.  Hence  the  name  Almandine,  now 
in  use.  Pliny  describes  vessels  of  the  capacity  of  a  pint,  formed  from  carbuncles, 
"non  claros  ao  plerumque  Bordidos  ac  semper  fulgoris  horridi,"  devoid  of  lustre 
and  beauty  of  color,  which  probably  were  large  common  garnets.  The  garnet  i& 
supposed  also  to  have  been  the  hyoomth  of  the  ancients. 
25 
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AiTBBEB  FoBMS. — Gamets  containing  protoxyd  of  iron,  often  become  rusty  and 
diflintegi'ated  through  the  oxydation  of  the  iron,  and  sometimeB  are  altered  to  red 
iron  ore.  The  aetioa  of  waters,  containing  traeee  of  oarbonie  aeid  e,a&  carbonates 
and  silicatas  in  eolation,  result  in  the  same  changes  nearly  as  with  pyroxene,  pro- 
ducing at  different  dmea,  tteatite,  aerpentin^,  Moriie.  The  lime  in  the  lime  gatnets 
may  be  taken  up  by  the  carbonio  aoid  of  the  waters ;  and  if  maguesiaie  combined  with 
the  carbonic  a*id  (forming  a  bicarbonate)  itm»y  taie  the  plaoe  of  the  lime,  and  thus 
mveriseto  asteatitiepsendomorph,  orto  a  chlorite,  if  the  iron  partly  remains.  Alka- 
Kne  carbonates  eddom  produce  the  changes,  for  alltaliae  pseudomorphs  are  rare. 
AS  excess  of  ailiea  is  to  be  expected  in  analyses,  aoeorditig  to  Bisohof,  since  part  of 
the  based  are  often  lost  through  inoipient  change.  Quartz  also  occm^  with  the 
form  of  garnet. 

jKLBirrE,  Apjohn.  Said  to  occur  in  rhombic  prisms  giving  the  angles  60°,  tlie 
supplement  of  which  120°  is  the  angle  of  the  dodecahedron.  H.  above?;  G.^ 
3'Tl].  Occurs  as  a  yeUovish,  slight^  greenish  incrustation,  and  is  compact  in  its 
texture.  Composition,  according  to  Wright,  (J.  QeoL  Soc  Dublin,  y,  119)  §i  88-Ofi, 
3Pe  SS41,  Ca  38'B1=:100"11,  which,  if  a  small  part  of  the  ii«n  is  protoxyd,  would 
give  the  formula  of  a  garnet. 

Tritomite  of  Weibye,  a  hydrous  species,  ie  probably  related  in  composition,  as  it 
is  in  form,  to  Garnet  and  Helvin ;  it  appears  to  give,  although  a  poroxyd  silicate, 
the  garnet  oxygen  I'atio  1 ;  1.    See  desoription  under  Hydrous  Silicates. 

PYROPE.     Bohemian  Garnet. 

Moiiometnc ;  cubic  with  uneven  rounded  faces.  Generally  in 
rounded  grains.     Cleavage  none. 

H.=7-5.  G.=3-69— 3-8.  Lustre  vitreous.  Color  blood-red. 
Transparenfc — translucent.     Fracture  conchoidal. 


!,  844). 

Si        ftl         Pe      Stn      Cr     fig        6a 
1.  Bohamin,        40-00    SS'fiO     16-SO    0-26    2-00  10-00    3-60=100 -75,  Klaproth. 

a.  MeronitK,        43-50    22-40     6-52    6-60    6-72,  J'e  11-48,  fin  3-68,  W. 

3.  Stiefelberg,     43-08    30-00      1-61     0-83  '  3-01  10-20    1-8B,  "  9-10=B8-21,  Kob. 

Fuses  with  some  difficulty  before  the  blowpipe  to  a  black  glass,  and  with  horax 
yields  an  emerald-green  globule. 

From  the  mountains  on  the  south  aide  of  Bohemia,  imbedded  in  trap  tufa  and 
wacke;  and  also  at  Zoblitz  in  Saiony,  in  serpentine, 

Alteked  roiais. — Pyrope  altered  to  tale,  oeenrs  at  both  of  the  above-mentioned 
localities. 

HELVIN,  W.    Tetrahadral  Garnet. 

Monometric:  tetrahedral.  Figures  55  and  57.  Cleavage:  oc- 
tahedral, in  traces. 

H.=6— 6-5.  G.=3-l— 3-3;  3-216,  Breithaupt.  Lustre  vitreous, 
inclining  to  resinous.  Color  was-ye!low,  inclining  to  ycllowisli- 
brown,  and  siskin-greeii ;  streak  uncolored.  Subtransluccnt.  Frac- 
ture uneven. 

Oompaaition. — Analyses  by  Gmelin,  (Pogg.  iii,  63) ; 

S!  33-26,   Be  and  some  Si  13-03,    fin  31-32,    Kin  14-00,  ("e  5-56,    ign.  l■le=y^e2. 
"86-27,     "8-03,  "     1-45,     "      29-S4,       '■     M-OO,     "    7-99,       "     l-lB=9l'a4. 
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G.  Rose  writes  the  formula  (Sin,  Fe)=  Si'+Se  Bi+Mn  S,  Mn  O.  If  in  this  formula 
Mn  S  be  considered  as  replacing  a  portjon  of  protoxyd,  the  oxygen  ratio  for  the 
buses  and  ailicn  la  S  :  9.  The  analyses  correspond  as  ■well  to  the  ratio  9  :  S^l :  1, 
whieli  is  ths  garnet  ratio ;  the  formula  may  then  be  (iR'-HBe)  Si  or  2E'  §i+Be  Si, 
which  (if  l«=j\  Mn  8+^3g.£'o+^^I(rn]=Silica  S4-1,  glucina  9*6,  sulphuret  of 
manganese  146,  protoxyd  of  manganese  S2^^.  protoxyd  of  iron,  9-0=100. 

in  chareoal  fuses  with  intumescGiieein  the  reducing  flame,  to  a  yellow  opaque 


i  With 


acid  evolreH 


globule.     With  borax  gives  the  reaotioi 
salpliuretted  hydrogen,  and  affords  a  jelly  Ot  silica. 

Occurs  in  gneiss  at  Sehwarzenbei^  in  Saxony,  associated  with  garaet,  quait; 
fluor,  and  calo  spar ;  at  Breitenbnmn,  Sasony ;  also  at  Hortekuile,  near  Modum,  ii 
Horway.  It  was  named  by  Werner  in  allvision  to  its  yellow  color,  from  iiXios 
the  sun. 


ZIROON,  W.     Hyaeiuth,    Jargon.     Zirconito.    Silicate  of  Zireonia.  Erdmannite. 
Ostranite,  Sreitha'ipt.    Calyptolite,  Skepard. 

Cimetric.   (?:  14=147°  21' ;  a=0-6407.     Observed  planea  as  in 
f.  387,  with  also  planes  2  and  3. 

/:  1=132°  Ky.    ii:  1=118*  30'.    u:U=155°&. 

/:2=151°6'.      M  :  14=122°  39'.  1*:  1*  (pyr.)=135°  11'. 

/ :  3=159°  48'.     ii  :  33=148°  17'.  1 : 1  (pyr.)=123°  19'. 
Cleavage:  Timperfect;  1,  less  distinct.     Also  in  irregiilai'  foiins 
and  grains. 


H.=7-5.  G.=4-0-^-75  ;  4-505,  Haidinger;  4-073  and  4-323, 
near  Stockholm,  Svanberg ;  4-599  and  4-610,  Lmen,  ib.  ;  4-453, 
Ceylon,  ib. ;  4-681,  Thomson,  Svanberg ;  4-721,  Lowry ;  4-03  from 
Stockholm.  Lustre  more  or  less  perfectly  adamantine.  Color  red, 
brown,  yellow,  gray,  white.  Streak  nncolored.  Transparent — 
subtranslucent.     Fracture  conchoidal,  and  brilliant. 

OcM»^o«i(ion.— ZrSi^ilioa  BS-2,  Mvconia  66-8=100,  the  zireonia,  bei^  partly 
tha  earth  noria  ftooording  to  Svanberg.  Analyses:  1 , Eerzeliua,  (K.  V.  Ac.  E.  1834); 
2,  Vannxem,  (J.  Aoad.  Sei.  Philad.  iii,68);  8,  W,  Gibbs,  (Fogg.  Ixxi,  659);  4,  Hen- 
neberg,  (J.  f.  pr.  Chem.  aciviii,  608)  i  5,  T.  8.  Htmt,  (Am.  JT  Sci.  [2],  xii,  214) ;  6, 
C.  M.  Wetherll!,  (T^ana.  Amer.  Phil.  Soc  x,  348,  and  Am.  J.  Soi.  xv,  443) : 
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gi        a  Pe 

1.  Expailly,  83-48  a7'ia  =100-64,  Berzeliiie. 

2.  N.  Carolina;  G.=4-463,      32'08  67-07  ^^99-15,  Ynnuxam. 

3.  LitohfisM,  Me.    G.=4-7,      35-26  flS'83  O-Jfl  imdecomp.  0-39=99'74,  GibL& 

4.  6.=4-616— 4-71,    33'86    64-81      1-66  Ca  0-88=101-09,  Henneberg. 
6.  GrenTille,G.=4-636-4-602,33-7      66-8      =101-0,  Hunt. 

8.  Beading,  Ph.,  G.=4 -695,      34-07     63-60      3-02,  fi  0-60=100-08,  WetJierill. 

Not  acted  on.  by  the  acids,  excepting  by  snlphnrio  after  long  digestion. 

B.B.  loses  color,  but  is  infusible  alone,  and  also  vitli  earbosate  of  soda  and  aalt  of 
phosphorns.  With  borax  melts  with  difficolty  to  a,  diaphanous  glaes,  whieh  with 
more  of  the  flux  is  opuqne.  Klaproth  disoovei-ed  the  earth  sareooia  in  this  species 
in  1789. 

Hyacinth  includes  the  bright  uolored  vai'ieties;  Krconitethe  grapsh  or  bro-trnish, 
frequently  rough  or  opaque.  The  TarieW  from  Ceylon,  -which  is  colorless,  or  has  a 
smoky-tinge,  and  is  therefore  sold  for  inferior  diiunonds,  is  sometimes  called  jargon. 

Hyacinth  occurs  in  the  sand  and  alluvial  deposits  of  oertain  rivers  in  Ceylon ;  at 
Expailly  near  Le  Pny,  France;  atOtilapian  in  Transylvania;  Putsch  in  the  Tyrol, 
(1:  1=123°  26'.  Kobell);  at  Bilin,  in  Bohemia;  Sebnitz  in  Saxony ;  ooeaaioEally  in 
volcanic  tufa  in  Auvei^e  ;  also  in  Greenland;  in  the  zircon  syenite  of  Fredericks- 
vlrn  in  Norway ;  nearBrevig,  sometimes  called  f'n&nannife,  contidning  Si  33-43, 
Zr  (with  soma  Fe  and  Mn)  66-97,  ign.  0-70,  Berlin,  Po^,  Ixxxviii,  163  ;  at  Miask, 
in  the  Urals;  in  the  iron  mines  of  Arendsl;  tdso  in  Scotland,  at  Scalpay  in 
Harris,  and  in  the  granite  of  Criffel  in  Kircudbrightshire;  at  Vesuvius  -with  ryaco- 
lite,  in  white  and  blue  octahedrons ;  at  Santa  Eosa,  (Antioqnia),  New  Grenada,  in 
smalt  colorless  crystals. 

In  Bunoombe  Co.,  N.  G,  on  the  road  from  the  Saluda  Gap  to  Asheville,  upon  the 
first  elevation  after  passing  Green  river,  crystals  are  found  loose  in  the  soil,  and  im- 
bedded in  feldspar;  in  the  sands  of  the  gold  washings  of  McDowall  Co.,  N.  C,  (f. 
386).  In  New  Tork,  cinnamon-red,  at  Hall's  mine  in  Moriali,  Essex  Co.,  in  a  vein, of 
quM-tz ;  near  the  outlet  of  Two  Ponds,  Orange  Co.,  with  aoapolite,  pyroxene,  and 
sphene,  in  ci-ystals  sometimes  1  in.  in  length;  on  Deer  Hill,  a  mile  southeast  of  Can- 
terbury, in  the  same  Co.,  crystals  abundant  of  a  deep  brownish-red  or  black  color, 
and  occasionally  I^  in.  in  length ;  ehocolate-brown  crystals  in  Warwick,  at  the 
Boathern  base  of  Moant  Eve,  la  limeetODe  and  soapalite ;  near  Amity,  and  also  in 
Monroe  and  Cornwall,  at  several  localities,  of  white,  reddish-brown,  clove-brown, 
and  black  colors ;  at  Diana  in  Lewis  Co.,  in  large  brown  cryatab  sometimes  2  in. 
long,  with  apliene  and  scMiolite,  but  rare.  In  St.  Lawrence  Co.,  -with  apatite  at 
Bobinson's  in  the  town  of  Hammond,  near  De  Long's  MiUs ;  some  of  the  crystals 
are  1-^  in.  long,  and  i  inch  wide,  and  Uiey  sometimes  contain  a  nucleus  of  carbonate 
of  lime.  Crystals  are  found  also  at  Bossie,  (form  /,  1,  3),  at  Johnsburg,  in  Warren 
Co.,  in  New  Jersey  at  Franklin,  and  in  gneiss  at  Trenton ;  at  Middlebury,  Tt.  ; 
at  Litchfield,  Me. ;  near  Reading,  Pa.,  in  large  crystals  in  magnetic  iron  ore  ;  in  tal- 
cose  slate  at  Eoston,  Pa. ;  at  Grenvillo,  St.  Jerome  and  Mille  Isles,  Canada;  in  the 
Gold  washings  of  the  north  fork  of  the  American  RiTac  and  elsewhere  in  Coli- 

Hyocintb  occurs  of  snfEcient  dimensions  to  be  valuable  as  a  gem. 

It  is  very  doubtful  whether  the  modem  Iwacinth  is  one  of  the  stones  that  were 
called  hyacinth  (iimtSiii]  by  the  ancients.  Jameson  seems  to  have  supposed  that 
they  applied  this  name  to  the  amethyst  or  sapphire. 

Oitranite,  Brait.,  is  a  zircon  of  a  grayish-brown  color.    From  Frederiokavlim ! 

Alibbed  Fobms. — Zircon  is  one  of  the  most  unalterable  of  minerals,  as  it  contains 
no  protoxyds,  and  only  the  most  insoluble  of  peroxyds.  It  however  passes  to 
a  hydrous  state,  and  is  probably  acted  on  by  alkaline  waters,  which  attack  the 
silica,  and  thus  (Erstedite  may  have  been  formed.     Malacone,  (Erstedite  and  TaeK- 

yaphaltile,  are  probably  altered  a! 

ilacone,  Seheerer,  (Pogg.  Isii, 

^„,    57' and  83°  30'.    H.=8'5.     „.— „  .     .  „...      

inODB,  powder  reddish  brown  or  uncolored.  Composition  Zr  Hi-fift  {op  jfi). 
Analyses  ;  1,  Seheerer,  (loo.  oit.);2,  Damour,  (loo.  oit,};  3, Hermann,  (J.  f  pr.  Chem. 
liii,  33). 
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Si  2r        Pe        Y         Ca     Sig        S 

I.  Hitteroe,       31-31     63-40      0-41     OSi    0-39      0-11     3  03=9a-99,  Seheerer. 

2-  ClianteloHbe,S0-87     ai-17      3-67 0-08       —    S-09,  Sin  0-1 4=99-02,  D. 

3.  IlmenMts.,    31-87     S9-82Pe3'lI      ^Slnl-20    4-00—100,  Hermann. 

E,B.  like  aireon,  except  it  vielda  water.  From.  Hitteroe  in  Norway,  and  Chtinte- 
loube.  Haute  Vienne,  at  the  latter  plfiee  ooourring  in  tliin  plates  rarely  over  3  to  4 
mm.  thick  and  oooasionally  with  oryatals  on  their  enrfaoe. 

CofjpfoHfc  of  Shepard,  {Am.  J,  Soi.,  [S],  sii,210);  oecure  with  ohryeoberjl  at 
Haddam,  Ct.,  in  miante,  short  aqnare  prisma  like  f,  882,  of  a  dart  brown  or  green- 
ish brown  color;  angle  1 :  1  stated  at  123°— 124".  G.=4-84;  H.=6-6.  It  yields 
some  moisture,  and  is  probably  ziroon  somewhat  altered, 

ffiVrtatito,  Forohhammer,{Pogg,x!Cj:y,  6S0).— Dimetric;  1  :  1=123°  16}'.  H.=6-6. 
G.=S-629.    Reddish  brown  and  splendent  adamantine ;  opaque  or  subtranfllueeiit. 

Oompoiiiion. — Aueording  to  Forohhammer  contains — 
Sil9-708     0a2-B12    Sig  2-047     fe  l-ISB     j?i  andZr  63-96S  SS-532=100. 

B.B.  infusible,  and  according  to  Berzelius  gives  a  trace  of  tin.  Occurs  in 
brilliant  crystals  at  Arendal  in  Norway,  and  commonly  on  crystals  of  pyroxene. 
Named  after  (Ersted. 

TACHYAPHALTITE,  Serlin,  Pogg.  Ixxxviii,  160. 

Dimetric.  In  short  thick  prisms,  3  lines  long;  jjlanes  /and  ii, 
"witli  two  octahedroQs,  one  of  110°  (edge  of  pyramid)  and  tlie  other 
of  50°.   Cleavage  not  distinct. 

H.  =  5'5.  G.=3'6.  Lustre  8uh metallic  to  vitreous.  Color  dark 
reddish-brown.  Streak  dirty  yellow.  Suhtranslncent.  Fracture 
conchoidal. 

Oompotitiott, — Analysis  by  Berlin  (loo.  cit.) ; 

Si  2r  Pe  »1  Th?  fi 

34 '68  S8'96  3-72  1-B5  12-82  8-49=i99-92. 

B.B.  infusible,  but  becomes  dirty  white;  with  borax  diasolvee  with  difficulty; 
with  soda  on  platinum  a  dirty  yellowish  brown  slag ;  in  a  tube  gives  water  with  a 
alight  fluorine  reaction.     Partially  decomposed  by  muriatic  acid,  after  some  time. 

From  granite  veina  in  gneias,  near  Krageroe,  with  sphene.  The  name  of  the 
apeeies  is  from  ra;^tt[|  qtdck,  and  njlaAroi,  the  mineral  flying  readily  from  the  gangue 
when  struck. 


Dimetric.     0  :  li=-151°  51';    a^O-53507. 

:7=90°.  M:t3=153°26'. 

:  1*=118°  9'.      ii  :  ^3=161"  34'. 
:  22=1330  20'.     1  :  1(ot.1*')=139°29'. 
:  33=144°  46'.     1  :  llov.T)='l¥>  W. 
:  44=152°  5'.      Ii:  Ii  (pyr.)=141°  1'. 

ige:  /not  very  distinct,  0  still  less  so.  Twins:  plane  of 
composition4»,{?)angle  of  divergence  56°  to  60°;  alsoii.  Columnar 
structure  rare,  straight  and  divergent,  or  irregular ;  occasionally 
granular. 


0 

1=142°  63'. 

0 

0 

3=133"  27 . 

I 

0 

32=139°  63'. 

a 

0 

44=114,°  23'. 

a 

0 

f3=139°  46'. 

ii 
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DESCEIPTIVE 


H.=6'5.  G,  =  3'349 — 3-45.  Lustre  Titreous :  often inclinmg to 
resinous.  Color  brown  to  green ;  and  the  latter  fi'cquently  "bright 
and  clear;  occasionally  sulphur-yellow,  and  also  blue;  sometimes 
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green  along  the  axis,  and  pistachio-green  transversely.  Streak 
white.  Subti'aiisparent — faintly  subtranslucent.  T'racture  sub- 
conchoidal— 


amipD!iiion.-E=§i+HSi=(^6=+iE)§i={;f  S=|Ca+^i'e)  Siiioa  B9-6,  alumina  23-6, 
lima  32-fl,  protosyd  of  iron  B'S— 100.  Some  analjBHS  reqmre  3  Ji"Bi-(-2B  8i=(gS°+ 
§H)§i=^ifB  equals  Bfl  above)  Siiioa  88-4,  altunina  IT  4,  lime  SB*,  protosyd  of  iron 
6-a^lOO.  Analyses:  1-4,  Mt^nus,  (Fogg,  xxi,  BO);  5-8,  Karsten,  {Kareten's 
Archiv  £  Min.  It,  891);  9,  Vawentrapp,  (Fogg,  xlvi,  3*8);  10,  Ivanoff,  (Fogg,  xlri, 
841)i  11,  12,Eobell,  (Kflat  Arch,  vii,  399);  13,  Nordenakiiild, (Sohw.  i.  x.Joa,^S6)■, 
14,  TLomaoQ,  (Miu.  i,  148);  16,  Eiohardson,  (ib.  282);  16-18, Hermann,  (J.  f.  prakt. 
Ck  sliv,  193): 

Si        Si        fe       Ca 

1.  VeeuviiiB,  ii-oran,      8T-86    28-68     8-99    29-6! 

2.  Siatoust,  Ural,  31'18  18-11  4-6';  35'7! 
a  Cziklowa,  ^ireem,  38-52  30-06  3-43  82-4. 
4.  Christianeand,  31-68  17-69  6-49  31-9( 
6.  Veauviua,  G.  3-420,  3'J-50    18-50 


:&g 

,Srgand](In5-21=:99-'77,M. 

0-'7'J,ilnl-49=98-01,  Magnus. 
a-99,Srn0-0a=91-42, 
4-64,  lln  0-60=9B-Tl,         " 
3-10,  ](ln  0-10=99-16,  Kaisten. 


6,  Kedin.yn.G,=B-899, 39-28    18-10    4-80    33-96    2-70,  MnO-76=96-26,  Karsten. 
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Srr.ICATES,  GAKNKT  SECTIOS.  199 

Si         Si  fe        Oa         Sig 

7.  SaBsValley,  SroK»(,   38'40  18'05  310  SB'IS  1-80,  lin  0-fl5,KftO'9=99-33,K. 

8.  Egeran,                    S9-70  18-96  2-00  84'88  ^,lftn  0-96,  Sb3-10=9& -49,2. 

9.  SlatouBt.Ural,          87-66  17-88  6-84  36-B6  2-aa,=l)B-96,  Tarrentrftpp. 

10.  "         "  37-OS     14-16  16-02     30-88     1-86=100,  Ivanoff. 

11.  Ala,  34-86    20-71     6-40    36-61    ,=96-67,  KobeR 

12.  Monzoni,  3766     1643     643    83-34    ^,=97-72,      " 

13.  Pntgmdite.  8853     17-40    3-90    27-70  10-60,  ]ttn  0  33=98-46,  Nord. 

14  XantUU,                  35-09  17  -48     83  08  2-00, 5'e  6  -37,  Uln  3-80,  fl  1  68,  T. 

15.  CWine,  G.=3-a38,38-80  3040  886  32-00  =99-68,  Riehftrdaoii. 

16.  Adhmat.     G.=3-4,  87-62  13-26  0-60  36-43  8-79,  Stn  0-6,  Pe  7-13,  C  0-7,  H. 

17.  Slatouat,  G.=3-42,  38-19  14-34  0-61  33-69  6-20,  Sin  2-l,Pa5-36,=99-39,H. 

18.  "  G,=3-86,  89-20     16-86     0-30     84-73     4-00,  K,Sa3-0,!Pel-20,  Cl-60,H. 
B.B.  fuses  easily  with  some  iatumesGenoe  ta  a  translneent  yello-w  globule,  and 

forma  -with  borax  a  diaplianone  glass,  tinged  -with  iron.  By  fosion  tiia  specific 
grayity  ia  reduced  to  3-93— 3-945,  according  to  Magnus, -witliout  any  change  of  oom- 
position.  Oypvine  in  the  redaotiou  flame  afforda  a  red  pearl  from  the  copper 
present.  Idoorase  is  attaeliedby  the  acide,  and  after  heating  wholly  diasolrea  and 
Kclatiniies.  A  manjaneaian,  iiooraae  from  St.  Maccel,  Piedmont,  has  a  snlplivir  to 
honey-yellow  oglor,  and  gives  an.  ainetbystine  color  with  boras  in  the  oxydation 

Idocrasa  -was  fii-at  obaerTed  in  the  aueient  TeHuvinn  lavas,  and  was  theneo 
called  Veauyian.  It  hae  ainee  beau  met  with  in  serpentine,  gneiss,  and  granular 
limestone, 

TheVeeuvian  idocrase  has  a  hair-brown  or  olive-green  color,  and  is  aasooiated 
Trith  glassy  feldspar,  garnet,  mica,  and  nepheline.  The  crystals  from  Ala,  in  the  Val- 
di-Brozzo,in  Fiedmont,  are  osnally  transparent  and  brilliant  with  a  green  or  brown 
color,  rarely  black.  S^.  near  Christiania,  in.  Norway,  the  UraliWilni  river  near  Lake 
Baikal,  CziHowa  in  ^e  Sannat,  and  Manzoui  in  the  Fassa  valley,  are  other  local- 
ities. Solphur-yellow  orystflls  hare  been  fonnd  at  Monzoni  A  light  brown 
Tarieh'  occui-a  in  Donegal,  Ireland.  From  Fnigard,  Finnland,  oomes  like  fnigardite  ; 
from  Gotnm  what  has  been  called  gokumite,  and  loboite.  Liver-brown  diverging 
groups,  from  Eger  in  Bohemia,  have  been  called  egeran.  Crystals  of  a  blue  tin^ 
called  eyprine,  come  from  near  Tellemark,  Norway ;  the  color  ia  attributed  to 
copper. 

At  Fbippsburg  and  Rumford,  just  below  the  falla  in  Maine,  in  crystala.and 
massive  with  yellow  garnet,  pyroxene,  Ac,  in  limeatone;  also  at Pai-sonafield,  Me., 
with  the  same  materials,  abundant ;  also  at  Poland  and  Sandford,  (Jig.  393),  Me, ;  at 
Worcester,  Mass.,  in  a  quartz  rock,  with  garnet,  but  exhausted;  yellowiah-brown 
in  crystals  at  Newtown,  N.  J.,  -with  oomndum  and  spinel;  half  a  mile  south  of 
Amity,  N.  T.,  grayish  and  yellowish-brown  crystals,  aometimes  an  inch  in  diameter, 
in  granular  limestone  ;  also  at  the  village,  and  a  mile  cast  of  the  villi^,  of  yellow, 
greenish-yellow,  and  yeliowish-brown  colors  The  Xanthite,  whuh  is  from  this 
-vicinity,  J8  identical  i"  ~""-»"i'i'-.»:""  ™.*i'  .  ,^™™««  .j«,^.«.,«  t  *«.-«  i. ....,..-.. :..l 
yeliow  cryatala  ocom-  i 
maline. 

Named  from  siSa,  I  see,  and  (piiri;,  mixtan,  because  the  cryatalhne  forms  have 
much  resemblance  to  those  of  some  other  species 

Altbhed  Forms. — Alterations  nearly  as  in  garnet  Crystals  fiom  Maine  often 
have  the  exterior,  thongh  still  brilliant  and  gl^},  cleavable  easily  from  the  part 
below,  and  equally  so,  parallel  to  all  the  smaller  as  well  as  lari;er  faces,  so  that  a 
pealed  crystal  has  aa  brilliant  and  even  planes  as  before  Ido(rase  has  been  ob- 
served altered  to  steatite  and  mica. 

An  F^aran,  analyzed  by  Fieinus,  (Sehnft.  Dresd  Min  Gea  i,  3'!5),  gave.  Silica 
48-00,  alumina  14-70,  peroxyd  of  iron  2-40,  ib.  of  manganese  4-O0,  hme  30-00,  aoda 
5-33^99-43.  It  ia  probably  in  an  altered  state,  as  Eammelsba^  infers  irom  the  de 
scription  of  Picinns, 

Tie  oarboQio  acid  deteoted  by  Hermann  in  idocrase  from  Slatoust,  {anal,  18),  is 
evidaiice  of  alteration,  and  this  aiiid  and  alkaline  or  earthy  carbonates  or  bi- 
carbonates  in  solntion,  are  agents  by  which  change  is  often  produced. 

Hsteromerite  of  Hermann,  la  a  lieht  green  mineral  from  Slatoust,  containing  ac- 
cording to  V.  Hauer,  (Jahrb.  Geol.  Eeicha.  1868,  15B) :  Si  43-29,  SI  33-17,  Pe  6-10, 
Oa  28-18,  'M%  3-06.     The  oxygen  ratio  from  the  analysis  is  1 :  li  :  3. 
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iCKimVE   MINERALOQT. 


SAEOOLITE,  Thomson.    SarkoKtIi.    Analoime  aartiea,  Monticelll 

Dimetric;  (?:li=166°  5';  0=0-4435.  Hem- 
ihedral  in  the  planes  23,  only  the  alternate  oc- 
curring. 0  :  2=128'^  33',  2  :  2  (over  terminal 
edge)132°  52',  0  :  §=15f°19',  /:  2=141°  27'. 
Crystals  small. 

H.=6.     G.=2-545.     Lustre  vilreona.     Color 
lesh-red,   reddish-whito.     Transparent  to  sub- 
uDaertea  j^ianos.       transparent.     Extremely  brittle. 

According  to  aa  iniperfeet  analyaiB  by  Soacclii,  (Qnadri  CrjBiallograpliici,  Naples, 
1842,  p.  86),  contains 

Si  42a:  Si  24-60  Ca  3348  S^a  2'98=XOl-07, 

-  «orresponding  nearly  to  the  eonipositioc  of  idocrfi^e,  and  formula,  (i{Sa,  Caj'+iJ'^l) 

Si.    B.B.  fns«8  to   a  white  enamel.     With  aoWs  gelatinizes.     Of  rare  oeuurreiico 
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MEIONITE,  ff.     Mizzonite,  Bcaceki. 

Dimetric:  0  :  1^=156=' 18'_;  ^=0-439. 
ed  planes,  0,  13,  I,  33,  «3,  li,  H ;  sometimes  hemi- 
hedral  in  the  planes  33,  the  alternate  being  want- 
ing. 0 :  1=148°  10',  1  : 1,  pyr.=136=  11',  haaal  63° 
40'. 

Cleavage:  w  and /rather  perfect,  but  often  inter- 
mpted. 

H.^5-5— 6.  a=2-5— 2-Y4;  2-734—2-737,  v. 
Katb.  Lustre  vitreous.  Colorless  to  white.  Trans- 
parent to  translucent;  often  cracked  within, 

Odmoos)(joii.— Ca'8i-{-2Xl  3i=(iCa=-fsSl)  §i=8iliea  42'1,  alumina  31'0,  lime  26-0. 
Analyses  1,  L,  GOielin,  (Sohw.  J,  xxy,  36,  sxxv,  848) ;  %  Stromeyer,  (Unters.  378) ; 
8,  "Wulff,  {De  Comp,  Ekeberg,  etc,  Eamm.,  2nd  Snppl.  133);  4,  v.  Rath.  [Do  Oomp. 
"Wern  ,  Fogg  so,  and  Eamm.,  5th  Suppl.,  211): 

Si         Si        Pa        Oa     Sig    Sft  k 

1.  Somma,  48-80    32-86    20-64  a-61» ,  te  1,07=100-08,  Gm, 

2.  "         40-53     82-73     24-24  ——  1-81  FeO-18i=9fi-60, 8tr. 

3.  "        42-07     31-71     22-43  - — •  0-45  0-31,ign 0-31=97-29,  Wolff. 

4.  "         42-65     30-80      0-41     21*41    0-83  1-25  0-98,  "    0-19=08-46,  Bath. 


s;  a  clear  glass  with  soda.  With  aoids  does  not  gelatinize, 
according  to  t,  Ratii.,  contrary  to  y.  Kobell's  statement: 

Mixzomle,  from  Ml  Somma,  afforded  Soaoehi  the  angles  1 : 1—1*^6°  58'  and  64°08' ; 
B.B.  docs  not  intumesee  as  much  as  Meionite,  and  ia  less  easily  attacked  by  acids. 

Oooura  in  small  oryatala  in  geodes,  usually  in  limestone  blocks  on  Monte  Somma, 
near  Naples. 

MHimile  was  named  from /isiau,  Uas,  the  pyramid  being  less  acnte  than  in  idocrase. 
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SCAPOLITE,  Wemer.  Wemerite,  M.  Paranthine.  Ekebergite.  Nnttallite,  Brooke. 
Tetraklaait,  Saws.  Glaneolita,  Msuker.  Atheriastite,  Weibye.  Terenite,  ■  Sm- 
mons,  Poreellaaapath,  AcAs.  Stroganowite,  Hermann.  Sehmelzstoin,  Skapo- 
lith,  SpreuBtein,  Wem. 

Dimetrie :  0  :  1«=156°  14^' ;  a=0-i398.  Observed  planes,  0, 
n,  1, 1,  li,  i%  is. 

0  :  1=148°  6'.  I:  *3=153°  26'.         1  :  1  (pyr.)=136°  1'. 

I:  1=121°  54'.  ii  :  *3=161°  34'.         1  :  1  (bas.}=63'^  48'. 

J:  i^^lGl'-  34'.        a  :  *2=153°  36'.        1*  :  ll  (pjT.)=146°  53'. 

396  Cleavage :  ii  and  /rather  distinct,  but  inter- 

rupted. Also  massive,  grannlar,  or  ■with  a 
faiutiibrcnis  appearance ;  sometimes  columnar. 
H.=5 — 5-5,  nearly  6,  a  subtransparent  va^ 
riety  from  G-ouvemem',  N.  Y.  Gr.=2'612 — 
2'749.  Lustre  vitrooas  to  pearly  externally, 
inclining  to  resinous ;  eleavage  and  cross  frac- 
ture surface  vitreous.  Color  white,  gray, 
blue,  green,  and  red;  colors  usually  light ; 

streak  uncolored.     Transparent — -faintly  sub  translucent.    Fracture 

aubconchoidal.     Brittle. 

Hie  species  Soapolita  undergoes  but  email  Tariations  in  structure.  It  ueTer  be- 
comflB  strictly  fibraus,  and  usually  ooeura  in  diEtinct  crystals  wliich  aro  ooeaBioually 
of  larga  siza.  Ths  crystals  when  not  glassy,  are  often  reudei'eii  opaque  Bxtaraally 
or  tbronghout  by  partial  alteration,  and  Bometimes  have  a  chalky  appearance  over 
the  surface,  after  exposure.  The  massive  varieties  have  some  resemblance  to  the 
feldapars.     The  following  are  names  of  so-oalled  varieties. 

Scapolite  (named  from  ninras,  a  club)  or  Wemerite  includes  common  grayish 
and  white  varietiee.  Jfiiitallite  ia  esaeatially  the  name ;  colors  bluish,  grayish  and 
dark  greenish.  Paranthine  baa  included  cmain  compact  varietiee  and.erystals  of 
white  and  pale  blue  colors.  Ekebergite  is  massive  and  snbfibrous.  The  distinctioua 
between  these  varieties  are  not  well  defined.  Porcelain  Spar  is  described  as  afford- 
ing the  prismatic  angle  92°.  Bat  the  analyses  give  the  same  oxygen  ratio  easen- 
tiaUy  as  for  Scapolite.  G.=2'e6— 2-6a.  GlaueolUe  (Anal.  15,  26,  21)  is  referred  to 
this  place  by  G.  Koae,  as  its  cleavages  are  those  of  Scapolite  and  not  of  Labradorite ; 
it  is  named  from  y\Batos,gTsenish-gray.  G.=2-'!3 — 2-9.  Color  lavender-blue,  green- 
ish ;  somewhat  resembling  blue  Cancrinite. 

Oimyosiiii™  mostly  li'Si'+2Sl  8i,=[^R'-)-S5l)  gi'=(if  fi=Oa}  Silica  49-3,  alu- 
mina 2T9,  lune  22-8. 

Analyses:  l.v.Rath,  (Pogg.xc);  2,3,  Wolff,  (Fobs.  Ekoberg.);  4,5,  Kath,  (loo., 
eit.);  6,  Stadtmilller,  (Am.  J.  8cL  [2],  viii,  294);  7,  H.  Wurtz,  (Am.  J.  Sei,  m.x, 
3S5);  8,  HactwaU,  (Jahreskiv,  155);  9, 10,  Wolff,  (loo.  oit);  11,  12,  t.  Rath,  (loc. 
oit.);  13,  HartwallandHedberg,  (JahroBb.  It,  155);  li.TTordenskiold,  (Schw.  J.  xxxi,. 
411)-  16  V.  Rath,  (toe.  oiL);  16,  Bei^,  (Jahresb.  xxv,  366);  17,  Wolff,  (loc,  eit);  IB, 
Ekebere,  (Afh.  i Pys. ii,  158) ;  19, Fuehs, (Leonh. Taach.  f. Min.,  1823, 94);  20, KobeU, 
(J.  £  pr.  Chem.  i,  89) ;  31,  Schaf  hautl,  (Ann.  Ch.  a.  Pharm.,  xlvi,  826) ;  22,  Hermann, 
(J.  £  pr.  Chem.  liT, 420);  23,  Wolff,  (loc  oit.);  24, Hermann,  (loc.  cit.j ;  26,  v.  Rath, 
(loc.  oit.);  26,  Bergemaon,  (Pogg.  Ik,  287);  27,  Qiwartoweky,  (BulL  9oe.  Nat.,  Mos- 
cow, 1B48,  648);  28,  29,  Hermann,  (loc  eit) 

Specific  gravity  of  1,  2-664;  2,  2-712;  8,  2-718;  4,  2-748;  B,  2-7S8;  6,  2-748 
7  2104;  9,2-623;  10,2-738;  11,2-763;  12,  2-761;  16,2-666;  16,2-34;  17.2-7S6 
22,2-70;   23,2-718;   24,2-69;  26,2-688;   26,  27,  2-86— 2-72;   28,2-80;  29,214. 
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Si      ai 

1.  PavaaB,  flJiA.  45-46  30-96 

a        ■'  '  45-10  32-16  -—  X7-84 

3.  Bolton,  43-79  231B  0-32  16-02     1-29     4-63 

4.  "  hkh-gn~  45-67  38-66  3-38  20-81  1-33  2-46 
g  "  "  44-40  25-62  3-7B  20-18  I'Ol  2-09 
6         "  45-79  30-11  1-86  17-40 

7.  "         blue,  47-67  25-75 

8.  Pargas,  49-42  26-41 

9.  Wermland,  49-88  27-03 
la  Finiftod,  48-15  26-88  1-48  16-63    0-84 

11.  Malsio,  blue,  47-24  24-69  tr.  16-84    3-18    a-oo 

12.  Arendal,ywA.  45-05  25-81  2-02  17-30    0-30    6-46 

13.  Ereby,  48-77  31-05  16-94     3-25 

14.  "  43-83  86-48  1896      

15.  L.  Baikal,  Gi.  46-60  27-20  1-58  15-98  0-48  4-70 
ial>rothamB,  46-85  26-34  0-32  17-00    0-64    4-71 


17-31 


0-21    12-71 


■54  ig.  0-74=99-31 
-63  H  0-18=98-51,  R. 
-51  "  1-24=98-74,  R. 

(r.       B-48"*  1-68=100-27,3. 

Jje     =100-77,  Wurla. 

1-05     igcl-45=100,Har. 

-59     0-87  ign.O-77=99-0O,W. 

.-91     0-12ign.O -85=93-45,  W. 

1-56    0-86  H  1-75=97-06,  Eh. 

1-46     1-65  fi  1-24=99 -22,  Eh. 

;.25      B  0-61=9  9-62,  H. 

""    .03,  Kotd. 


0  Bo-55 


.B,''R!i. 


17.  Heeselk.  Ekeh.  49-26  26-40  0-64  .  14-44 

46-00  28-75  0-75  13-50 

:9-30  27-90     14-42 

50-29  27-87     13-53 

49-30  27-30      16-48 

50-16  28-44 13-12 


19,  Porcelain  Sp. 


I.  Bolton,  red. 


ign.l'60,undeo.0-91 

=98-17,  B. 

1-14    0-65  ign.O- 69=98-1 3, W. 

i-25      '■  2-26=96-60,  Ek. 

i-46  . —  fi  0-90=97-98,  F. 
1-92  0-17  =97-30,  Kobell. 
-63  1-23  ClO-92,  Sl-2^elia£ 
■42  0-BI  Mn  0-14,  Je  0-12, 
(J  2-94,  fio-S,  Li  tr.=98-8X,  H. 
23.  Arendal,  6091    35-81    0-7B    13-34    0-68    7-09    0-85  ign.0-41=99-74,'Vl^ 

34.  Gullfiio,  52-94     37-64 9-10      6-89     0-54  Mn  0-36,  Fe  O'S,  0- 

l-60=99-72,Her. 
2B.  GouverneuT,       62-35    2397 9-86    0-78    8-70    1-73  S  1,20=98-49,  Bh. 

26.  Glaucdite,         50-68    27-60  i'O-l     10-27    3-78    2-97     1-27  HaO-87,'a  l-73,Be. 

27.  "  50-49  23-12  "0-4  11-31  2-68  S-IO  1-01  l&nO-6Hl-79,  Giw. 
29.  Ekebergite,  63-11  37-97  P  284  9-73  0'89  4-83  0-86 StD 0-27=1 00,' Eer. 
29.  Diana,  61-81     32-45  1 2-53    9-76     3-38    0-79fiJiO-28,fiO-80,''H. 

■  Sa  probftblj  inolnded. 

•  3-32  Oa  C,  excluded,  BnmmeUberg. 

BieeUof  and  G.  Kose  coneidar  pure  aoapolite  as  knving  the  oxygen  ratio  of  Mei- 
onite,  1 :  2  :  3  for  the  protOKjds,  peroxjds,  and  siliaa=(iE'-}-Sil)  Bi=(if  B^Ca) 
Siiioa  42-1,  alumina  31-9,  lime  26-0.  But  most  of  the  amJyBos,  ae  stated  above,  af- 
ford tke  ratio  1  ;  3 :  4. 

Analyses  1,  2,  6,  give  more  nearly  1  ;  2J  ;  4. 

Ho.  14  correspond 
86-8,  lime  20-0.  Nob 
ratio  1 :  3i  :  6. 

Other  intermediate  ratios  are  also  presented  by  the  anatyaes ;  and  even  among 
BpeeimenB  of  the  same  locality.  Thus  Bolton,  alone  has  afforded  to  analysts  the 
I'atios  (approximate) 

l:2i4,  l-3;3:4,  1-2:2-25:4,  1:2-5:4,  1:"3;6.  1 :  2^-.  6,  1-.S-9  :9, 
and  in  one  specimen  analyzed  'by  v.  Eath  the  species  contains  potash  replaeing 
soda,  (see  beyond  on  Altered  Forms.)  It  is  obvious  that  the  variations  are  largely 
due  to  alteratioHB  of  one  or  two  types.  The  ratio  I  :  2 :  4  is  apparently  the  most 
prominent  of  these  types,  as  recognized  by  Eammelsberg.  Von  Eath  adopts,  as  a 
seoond,  the  Gon-rerneur  scapolite,  -vith  the  ratio  1:2:5. 

Usnally  found  in  crystalline  roeVs,  and  in  granular  limestone,  most  common  near 
its  junction  with  granite;  also  in  beds  of  magnetic  iron,  accompany  ing  this  rock. 
In  the  latter  situation,  soapolite  occurs  at  Arendal,  in  Norway,  and  Wermland,  in 
Sweden ;  also  in  fine  crystallizations  in  Fargas,  Finland,  &ii.  At  Arendal  it  is  asso- 
ciated with  hornblende  and  garnet  in  limestone,  and  occurs  in  lone  slender  crystals. 
■  Werrterite  is  found  in  short  Uiiok  crystals  at  the  same  locality.  Paranthine  ocours 
in  the  limestone  quarries  of  Malsjo  in  Wermland.     Otlier  localities  aa  above.     Par- 
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eelam  spar  oceavs  in  grannlar  limestone  at  Obemzell  in  BaTarid.  QtatiooUle  is 
found  neoi'  Labe  BoikM,  Siberia,  in  veins  in  granite. 

Good  orjeiala  occur  at  Gouverneur,  F.  Y.,  in  granular  limestone,  with  apatite, 
spliene,  and  acgite;  at  Two  Poude  ia  Orange  Co.,  N.  Y,,  reddish- white  orystale  with 
pyi'oxene,  sphene,  and  zircon,  one  crystal  10  in.  long  and  5  in  diameter;  in  War- 
wick of  the  Bome  county,  milt-white  crystals  near  Amity,  with  pyrosena,  aphene, 
and  graphite ;  fiva  mileB  south  of  Warwick,  and  two  miles  norfi  of  Edenville,  near 
Qroenwood  Eurnaoe,  (planas  1, 1,  i2,  ii),  ara  other  good  localities ;  in  Essex  county, 
perfect  crystals  and  massive,  nearly  fibrous,  'white  and  greenish- white,  abundant 
near  Kirby's  graphite  mina,  four  miles  northwest  of  Alexandria,  in  Tioonderoga,  as- 
sociated with  pyroxene;  at  Crown  Point;  in  Lewis  Co.,  S.  V.,  variety  NuttalTite  in 
fine  crystals  white,  bliush,  and  dark  gray,  preaentiog  the  play  of  light  usual  with 
this  variety ;  edges  of  the  crystals  often  rounded.  Bolton  and  Boxboroogh,  Mass., 
afford  good  scapolite.  both  the  common  a,nd  tte  variety  nuttallite,  often  in  erya- 
tals  sometimes  large  ;  also  Chelmsford,  Littleton,  Chester,  and  Carlisle.  At  Par- 
Bonsfield  and  Raymond,  near  Dr.  Swett's  house,  good  crystals  along  with  yello  w 
garnet  and  adularia.  At  Franklin  and  Newton,  H,  J.,  and  three  milas  west  of  At- 
tleboro'  crystallized  soapolite  occurs  in  limastona.  At  G.  Calumet,  Id.,  Canaiia, 
massive  lilae-colored ;  in  large  crystals,  at  Hnntersfawn  with  sphene ;  at  Grenville 
with  pyrosene. 

Massive  soapolite  occurs  at  many  of  the  above  localitiea ;  alao  at  Marlboro',  Tt. ; 
Weetfield,  Mass. ;  Moaroa,  Conn. ,  white  and  nearly  fibrous ;  stone  quarry  at  Paviga- 

..,.1.  Qi. — i__i. —   n . -nr,-..  Ti„!„..  N.  Y.,  with  pyrosane;  and  of  white  and  blu- 

n  Oirange  Co.,  N.  Y.,  along  with  lamellar  py- 


AiTEEKD  Forms. — Soapolite  is  exceedingly  liable  to  alteration  ;  and  many  of  the 
analyses  appear  to  have  been  made  upon  specimens  that  have  lost  part  of  their  bases, 
so  that  the  silica  is  in  excess.  The  mineralin  its  more  ordinary  change  loses  its  herd- 
neas  and  lustre.  The  action  of  carbonated  waters  is  suffieient  to  prodnee  this  re- 
sult, the  carbonic  acid  taking  up  the  lime ;  and  by  carrying  off  all  the  bases,  the 
mineral  may  be  thns  reduced  to  a  kaolin.  By  means  of  bicarbonate  of  magnesia  in 
aolnlJoo,  iieoiife  results.  By  alkaline  carbonates  in  solution,  alkalies  may  ha  in- 
troduced and  lime  removed,  thus  forming  mica,  algerite,  etc.,  and  perhaps  zeolites  ; 
and  the  potash  carbonate  appears  to  be  able  under  some  eircumstaoces  to  replace 
with  potash,  the  soda  of  a  soda  silicate,  as  in  algerite.  By  means  of  bicarbonate 
of  iron  in  solution,  an  oxyd  of  iron  may  be  introduced,  the  iron  often  peroxydizing 
in  the  process,  and  thns  comes  epidote  after  seapoiite.  Atkeriasiite,  StrogaiUJvAte, 
Ter^nite,  as  well  as  Algerite  are  believed  to  be  altered  forms  of  soapolite. 

Many  of  the  analyses  of  acapolite  already  given,  are  to  some  extent  of  altered 
forms.    The  following  are  of  specimenB  more  altered. 

1  Altered  by  removal  of  protoxyd  bases,  mostly  by  carbonic  acid. 

n.  Altered  by  addition  of  oxyd  of  iron  or  magnesia  witliout  potash,  and  partial 
removal  of  bases. 

III.  Altered  by  addition  of  potash,  and  sometimes  roagnesia  or  OKyd  of  iron,  and 
partial  removal  of  bases. 

Analyses  -.  I,  Brewer,  (this  Min.,  8d  ectit.,  680),  3,  4,  Hermann,  (J.  £  pr.  Ch.  xxxiv, 
117,  and  liv,  410);  5,  Weibye  and  Berlin,  (Po^.,  Ixxix,  299);— II,  6,  1,  v,  Bath, 
(Pogg.,xc,288);— in,8,T,aHnnt,(Am.J,  ScL^i.Tii!   ■< r.->\ ■  a  n,„., 
3d  edit.,  680) ;  10,  J,  D.  Whitney,  (Am.  J.  ScL,   [2]  s 
(locoit.);  14,16,BiBohof,  (GeoL,  ii,  1433): 

Si         Si         6a        Sfg      Sa       £        fi    ^ 

I.   1.  Franklin,  S.  J.,     46-39     SO^Og       5-13       1-97 .    tr.      1-80,  Fc  2-04, Oa 

0  10-72=97-I5,  Brewer. 

2.  "  "        48'S2     28-44       6-88       3-07      tr.      1-80,  l<'e-l-40,Ca 

0  10-72=9964,  Brewer. 

3.  Diana,  tf.  J.,  45-99     28-80       8-67       2-11     0-70     O'SO,  *e  0-25,  Oa 

0  8 '67  =98 -39,  Hermann. 

i.  Stroganomts,        40'58     28-67     11-06      3-50    ^^e,  Mn  0-89, 

Oa  C  14-S5=100-14,  Hermann. 
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Si     Si     ca     sig  Sft    £   a 

6.  Ath^astile,  38-00    24-10    22-64      2-80    —      6.S6,  ret-82,M;ii 

0-7 8=:! 00 -09,  Berlin, 

II.  6.  AT<m3al,  Mack,       29-52     IS-TT      9-02      8-50    0-58     0-37  10-89"  Fe  19-14, 

Ca  0  4-e2=:98-46,  v.  Rath. 

1.         "     epidote,         S7-92     19-21     22-06       0-26     0-S9      O'SS    2-51,B6 15'65= 

98-74,  V.  Eath. 

m.  S.  A^geriU,^S.3.,        43-82     24-91     1-16    —    10-21      7-67,0a0s.94 

=99-46,  Hnat 

9  "  "  49-96     24-41     ■ 5-18     9-97     5-08,  CaC  4.21, 

Pe  1-48=100-27,  Cj. 

10.  "  "  52-09     18-63''   - — undetermined     6-98,  CaO  4-41,  ta'r 

8-22,  Whitney. 

11.  Yellow,  Bolton,         49-99     23-01        3-35       1-78      O'SS     7-09     4-28,  CaC  7-80, 

Pb1-64=99-19,  T.  Eath. 

12.  ieei,  Arettdal,  59-14     16-20       2-18      4'Oa      4-31     4-42    1-83,  S'e  7-90= 

100-67,  V.  Rath. 

15.  Mica,      '•  44-49    24-91       2-14      0-36      Ml     6'71     3-44,Pa4-84= 

99-11,  Y.  Rath. 
!4.      "  •'  (65-82)'  27-37''    0-42      0'42     5-71    0 ■20=1 00,  Bis. 

16.  "      Papgas,  4G-7S     26-15      16-78      0-83    6'64    0 -68=9 6 '7 7, " 

The  altered  aoapolite  of  Franllin,  N.  J.,  (anal.  1,  2),  ia  \eeli-green  or  jello-wish- 
green,  and  has  the  forme  of  Bcapolite.  K,=^'G.  G.^^'78.  Lustre  subreeiuous  or 
Bobvitreous.  Very  fusible.  Oooots  -with  qaartz  and  oalcite.  Tha  minei-ai  from 
Diana,  N.  Y.,  (anal.  3),  is  in.  lar^e  crvfltals  in  ealcite.  with  aphenS,  with  the  cleav- 
age and  appearance  of  aoapolite.    Color  gi-ay.     H.^:5-5.     G.=:2-74. 

Stroganowiie  (Hermann)  has  a  clear  gi-een  color.  H.=:5-6.  0.=2*79.  Form  and 
appaaranee  nearly  as  in  aoapolite.  Color  light  oil-gceon,  jellowisli.  green.  Sub- 
vitreons,  inclined  to  greasj.  "Praia  near  the  Sludanlia,  a  river  in  Dauria.  Named 
after  M.  Stfoganow. 

Atlteriaitite,  (Weibje),  like  soapolite  in  fonn  and  appearance.  Green.  Opaque. 
From  the  mines  of  Arendal. 

The  Black  acapolite  of  Arendal  (anal.  6)  is  altered  by  a  large  addition  of  magnesia 
an^  iron.  Color  gcayiali-blaoli ;  streak  grayish-white.  Rather  soft.  G.=2-837. 
No  claavage.     B.B.  edges  rounded  with  difficulty. 

The  Epidote  pseadomorph  of  tha  aama  locality,  (anal.  7),  has  racaived  still  more 
lately  of  oxyd  of  iron,  withont  magnesia.  It  gives  the  oxygen  ratio  of  epidote 
1:2:3. 

Algerite  (Hunt)  (anal,  3,  9,  10)  occurs  in  slender  aquare  prisma,  sometimes  2  or 
3  inobes  long  imbedded  in  ealo  spar.  Tellowish  to  gray  and  usually  dull.  Brittle. 
H.=a— S-5;  some  crystals  more  altered,  2-5.  6. =2 -6  97— 2-712  Hunt,  2-78,  Crosalay, 
From  Franklin,  Suasex  Co.,  N.  J.  The  varying  results  of  analyses,  and  the  pre- 
sence of  carbonate  of  lime,  of  magnesia,  and  the  relations  to  known  examples  of  al- 
tered scapolite,  confirm  the  viaw  derived  from  the  form  and  appearances,  that  Al- 
aerite  is  an  altered  Scapolite.  The  velloa  scg)olite  of  Bolton  examined  by  v.  Rath 
(anal.  11)  is  a  similar  compound.  It  haa  £L=4'5,  and  G.=2-787 ;  ma^iva,  with 
perfect  rectangnlar  cleavages.  It  is  near  to  a  mica  in  a  composition,  having  re- 
ceived largely  of  potash  in  the  change;  oxygen  ratio  for  fi,  B,  Si,  1:3-8:  8-9. 

Tbe  .A«a  scapolite  of  Arendal  (anal.  12)  baa  H.^6.  G.^2*862.  Brownish  or 
britJc  red.  Difficultly  fusible.  Osygen  ratio  1:8-4:  7-5.  In  the  change,  Pe,  mag- 
nesia and  potash  have  been  introduced. 

The  Mica  pseadamorphi  of  Arendal  occur  in  quartz,  and  have  the  form  according 
to  V.  Eath,  of  large  crystals  of  scapolite,  6  inches  long.  The  eryatals  are  covered 
-with  mica  axtemally,  and  within  consist  throughont  of  an  aggregation  of  the  same 
mica.  The  mica  is  greenish -white,  translneant.  H.=2— 3.  G.=2-833.  Oxygen 
ratio,  (from  v.  Eath),  1 :  6"fl  :  10-6 ;  perhaps  1:6:  lOJ,  giving  1 :  l-J  for  the  oxygen 
of  the  bases  and  siiioa.  ITie  ehango  from  acapolite  has  ooneistad  in  the  removal  of 
lime,  addition  of  Pe,  and  substitution  of  potash  for  soda.  The  Pargas  mica  psendo. 
iDWrph  is  a  magnaaian  mica. 

Steatite  pseudomorphs,  formed  by  the  substitution  of  magnesia,  for  other  prot> 
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oxyd  bases,  oeeur  at  Hewton,  in  Few  Jersey,  and  Arendal  in  Norway.      ITos.  6,  9, 
12,  16,  are  examples  of  change  in  this  diceetion. 


of'fisniai-fejie,  ftcoording  toL.  Ssemaon  (privata  comninnioation)  ^van 
Mr!  banbree  of  Paris  by  M.  Esmari,  has  tte  reetangular  cleavages  of  scapolita, 
id  ie  probably  an  altered  form  of  this  speciea.    Two  different  minerala  appear 


.  M  be''oonfonnded  under  this  nama*.     The  analyses  were  made  npoo 
imbllng  hydrous  iolite  {see  under  lolite)  and  not  on  the  eeapolite  jnineral. 


Dimetric;    0  :  li=147°15' ;  a=0-6432.     Observed  planes  0, 
I,  U,  li,  i%     U  :  U  (over  ii)==:G&°  30',  li  :  li 
(over  terminal  edge)=134'' 48'.    Cleavage:  ^^' 

basal  distinct. 

H.=5.  G.=2-9— 3-104.  Liis&e  vitreous. 
Color  brown,  pale  yellow,  honey-bellow ; 
greemsh-yellow,  reddish-brown.  Transln- 
cent,  and  in  thin  laminse,  transparent ;  also 
opaque.     Fracture  conehoidal — uneven. 

Oomposiiio!i.—2  E'  gi-f*  Si  or  (f  B'+i  K)  Si,       ' 
forHalviD.    Analyses:    1,  Kobell,  (Seh      ''■ 


;  6,  Kobell,  (Kast.  Arch,  iy,  318): 


-,  293) 


1.  ffimii,,  Soroma,    43'9e  II-2i 


2'67  87-64  4-64  0-30  S  a-OO=09'';5,  KobelL 

'e  gehleaite  of  Koball  comes 


6.  MassifieCfehlenite,  39' 

TTo.  3,  yellow  crystals  ;  No.  4,  brown  do. 
under  the  fomrala  of  hnmboldtillte. 

B.R  fuses  with  difficulty  to  a  yallowish  or  blackish  glass.  With  the  fluxes  the 
reaction  of  iron  and  silica.     In  the  acids  gelatinises, 

Humboldlilite  occurs  at  VesUTius  in  lava.  Mellilite  (fr.  mel,  honey)  of  yellow  and 
brownish  colors,  is  found  at  Capo  di  l^ove  near  Rome,  with  nepheline.  SomermllUe, 
which  Descloiaeans  has  shown  to  have  the  angles  of  thia  speeiue,  ie  found  at  Ve- 
BOvius  in  dull  yellow  crystals. 


DIFYEE,  Sa.uy.    Schmekstein,  W. 

In  four-sided  prisms,  apparently  dimetric  like  scapolite ;  ends 
rounded.     Cleavage  lateral  and  diagonal. 

G.=3'646.  Sufficiently  hard  to  scratch  glass.  Color  whitish  or 
reddish.  Lustre  vitreous.  Transparent  to  translucent.  Opaque 
when  weathered, 

Obmpossijon.— 4(Ca,S^a)Si-|-SSlSi,  Delesse=3ilica  63'8,  alumina  26 '2,  lime  9-6, 
soda  10-6,     Analysis  by  Dolcsse,  (Compt.  Rend,  xviii,  994,  1844) : 


B.B.  becomes  opaqua  and  fuses 
Melts  easily  with  salt  of  phospht 
glass,  with  soda.     Attacked  with 


Ca  9-0  Sfa  9-4  fe  0-7. 

fith  little  intumescence  to  a  white  blebby  glass, 
■us,  except  a,  slseleton  of  silica.  Forms  a  limpid 
nuch  difficulty  by  the  strongest  acids. 
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Ooaura  near  Mauleon  in  tlie  Lower  Pyrenees,  -vlUh  talc  or  eUorita,  ii 
at^illite.     Namad  fromJu,  double,  and  Kvp,^re,  alluding  to  its  both,  pliospiioreaoing 
and  fusing  bafoi'e  tile  blowpipe. 

Gouieramte  of  Charpentier.  Aeeortling  to  K,  P.  Greg,  Jr.,  who  has  examined 
several  crystals,  oouzarajiita  oecnrs  in  square  pviems,  giving  /:  7=90'',  and/:  ii^ 
188°.  He  auggestato  the  autbor  that  the  species  ia  IMpyre.  It  occurs  in  nearly  the 
same  region,  (Conzeran  in  the  Pyrenees),  aod  resembles  dipyre  in  appearance. 

Oompadtirm,  according  to  Dnfcenoy,  Si  B2-B7,  Si  M'OS,  Ca  11-85,  Mg  1-40,  & 
5-S2,  Nn  8-96=98-56.  B!B.  nearly  like  Dipyre.  It  bas  been  referred  to  labradorite, 
and  according  to  Du&anoy  bos  an  oblique  iorm.  The  crystals  are  rongh  and  may 
^va  varying  measurements. 

EPIDOTE,  K  Zoisite,  (in  part.)  Pistacite.  Thallite,  Witbamite.  Aiantieon. 
Scorza.  DelpMnita.  Arandakte.  Buoklandito,  Levy.  Piemontiscber  Braun- 
stein,  W.  Eiaenepidoi  Manganepidot  Thulite.  PuHchkinite,  Wagner.  Aoh- 
matit,  Hermann. 

Monoclinic ;  (7=6436';  T :  I^Q'A° ?>' ,0 : li=l'irj° 4^' ;  a  :  l :  c 
=0-8693  :  1  :  0-5514. 


0 

s«=115°  24'. 

0 

;  7=102°  59'.        -1 : -1  {ib.)=96' 10 

(1 

ls(adj.)=128°19 

:ls=lie°lt'.         i:i{ib.)=108''30 

(1 

ii^isi"  03'. 

5.* 

:  ii=  90°  38'.        38 :  22  Cib.)=96°  41 

<l 

iM=  98»  67'. 

M 

:  1=104°  49'.       »2:«3(oT.«i)=101°^ 
:  -1=11T°  49'.      4i :  ii  (ot.  <?)=109° 

0 

X=110°  59'. 

a 

<l 

4=134°  55'. 

w 

:  32=128°  5'.         Ii :  Ii  (ib)=70°  9'. 

0 

-1=130'^  11'. 

1 

1  (ov.  1»)='70"33<.  «8 :  li=76°  44'. 

0                1 

¥ 

¥ 

i 

¥ 

li 

1 

12 

n 

1' 

2i 

92 

ii 

i'i 

I 

a 

-u 

-1 

li 

¥ 

lucent.     Practnre 


Crystals  lengthened  in  tlie  direction  of 
the  orthodiagonal,  or  parallel  to  ii.  Cleav- 
age ii  perfect ;  0  less  so.  Twins  :  plane 
of  eomptraition  O;  also  ii.  Also  columnar, 
divergent,  or  parallel ;  also  granular,  par- 
ticles of  various  sizes,  sometimes  impal- 
pable. 

IL=^6— 7.  G.=3-25— 3-5.  Lustre  vit- 
reous, a  inclining  to  pearly  or  resinous. 
Color  green,  brown,  or  gray,  sometimes 
red,  wnite,  black ;  green  usually  yellow- 
ish ;  less  yellow  in  the  direction  of  the  ver- 
tical axis,  than  at  right  angles  with  it. 
Streak  uncolored,  grayish,  reddish.  Sub- 
transparent — opaq^iie :  generally  subtrans- 
■Brittle. 
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T^pidole  proper. — Color  yfillowiBh-OTeen,  pis- 
-green.     e.=3'3B — 3'5.     Here  fall  PuscAiin- 


The  speoies  epidot«  moludea : — 

1.  Lime-mid^Ton^idoie,  PisiacUe,  o    ^ 
tachio-gresD,  paasiDg  to  olive  and  leek-green. 
tie  and  Sucklandite ;  the  former  of  green,  yellow,  and  red  colora ; 
Iftttev  blact ;  G.=8'6]. 

3.  lAme-epidote,  Zoimte  in  part. — Color  gray  or  bro-wn  to  white.  In  eryetala  usu- 
ally deeply  striated,  and  often  columnar  ma^ive.     G.=3'2 — 345. 

3.  Mamganeeiiai-epidote. — Color  reddish-brown  or  reddish-black,  dark  violet-blue. 
Streak  reddiBb.     G.=3-40t. 

Ceriima-^idote,  containing  cerinm. 

Witkamite  ia  a  bright  red  Tariety ;  the  crystals  are  pole  straw-yellow  in  one  di- 
rection ooroBS  the  prism.  Thulitehe^  a  roae  or  poach-blosBom  red  color.  G.=3'l 
— 8  'Si    Allaniu  is  a  true  oerium-epidoto. 

Cbmooaiiion,— fi'Si+aB  8i=(iB'-+-f B)  Si ;  probably  also  for  some  varieties  sfi' 
Si-faE§i=(|lP-l-|K)gL 

Analyses :  1,  Bneholz,  (GeU.  J.  i,  200) ;  9,  Basnard,  (J.  f  pr.  Cbem.  v,  212);  3, 
QefEkin  ;  4,  Eammelsbei^,  (Sd  Siipp.  p.  43,  and  Pogg.  Ixviii,  609) ;  0,  KQhn,  (Ann. 
d.  Ch.  u.  Pharm.  lix,  BIsT;  e,  Hermann,  (J.  £  pr.  Chem.  xliii);  1,  Gmslin,  (Po^. 
xlix,  539);  8,  N.  J.  Berhn,  (Pogg.  Ixxviii,  414);  9,  Geffken,  (bb  aboTe);  10,  Eam- 
melsbei^,  (2d  Supp.  48);  11,  \i,  Kiihn,  (Ann.  d.  Ch.  u.  Pharm.  lix);  13,  Hermann, 
(loo.  oil);  14,  Kammelebfli^,  (Po^.  Ixxxir,  458);  15,  Baer,  (J.  f  pr.  Chem,  xlvii, 
46}  ;  16,  n,  Hermann,  (loc.  cit) ;  18,  Osersky,  (BuE.  Soc.  Nat.  Moscow,  1841,  113) ; 
19,  Hartwail,  (K.  T.  Ac  H.  1828,  111) ;  20,  Bobraro,  (Arab.  1840, 218)  ;  31,  Geffken, 


(loo 


I.  Lime-epidote.     G.  of  No.  4 


1.  Fiehtelgebirge,  40*25  30-25  450 

a.  Grossarl,  40-00  26-46  6-33 

8.  Falltigel,  40-74  28-94  6-19 

4.  Rothlaue,  44-56  33-12  8-83 

5.  Zwiesel,  BaT.    40-62  39-lS  6-19 

6.  Falltigel,  gray,  40-96  30-84  ■ 

T:  7'Auii(B,Soul'd,  42-84  31-14  2-29    ■ 


;  ofNo.  6,  S-38;  of  No.  8,  3-34. 
,        Ca 

-  22-50,  H  3-00=99-50,  Bucholz. 

-  20-66,  ]frg  3-6,  fi:i-6=98-56,R 

-  20-82,]U:nI-78,Si:g4-15=101-Ba,Gefr. 
■    24-71=101-32,  Ramm. 

-  23-67,IirgO-13,ien.0-42=rf9-81,Kuhn. 
i    2:-56,fl  0-66,  01-18=99-60,  K 

18-73,  M:gl-64ifal-89a0-64=99-13,G. 


8. 

"  KlodeberK,  40-28 

31-64     1-S4    

21-42,  "  0-66  SToO-Se,  VO-23,  ign.  1-33, 

(alt  «™fet)=98as.  Berk 

IL  IAme.<mUron.e,yidoU.     Q.  of  No.  13 

,  3-87;  No.  16,  8-51;  No.  17,  3-48. 

9. 

Arendal, 

36-14 

22-24  14.39      

33-86,  %  2-38,  iSlii  3-12=100-03,  G. 

10. 

37-98 

20-78  17-84      

23-74,    "    1-11=100-86,  Ramm. 

11. 

Geier,  Erzgeb.  40*57 

14-47  13*44      

30-00,    "    2-76=101-24,  KQhn. 

12. 

Dauphin  y, 
B.  d'Oiaana, 

39-85 

21*61  16-61      

22-15,    ■•   0-3=100-52, 

13. 

37-60 

18-67  13*37     6-65 

21-19,    "    l-4OB0-46,Cl-22=98-36,H. 

14. 

88-37 

2118  16-85 

23-68,    '■   0-17=100-23,  Ramm. 

15. 

37-78 

21*25  16-07 

28-46,    "    0-60,  Ha  0-41=99-47,  Br. 

16. 

Buckla'ndiU, 

35-97 

31-84  10-19     9-19 

21*14,30*88  Ca 0-32=100-33,  Herm. 

17. 

FuscUnite, 

37-47 

18-64  14-15     2-56 

32*06,  Sa,  ti  (tr.)  2*28,  fi  0-66,  C  0-79, 
B  i?*Ofle=98*60,  Hermann. 

la 

38-88 

18-86     16-34      

III.  Mangant^o 

16*00,  Sq  9-26,  &g  6*1,  Sa  1-67,  li 
0-46=98-56,  Osersky. 
m  Epidote. 

19. 

St.  Marcel, 

33-47 

11-65     6-60      

21-85,  Stn  14-08,  Stg  1-82=100-26,  H. 

20. 

S7-86 

16-80    ~     7-41 

13-42,  Sn  18-96,  Sfg4-82,  8n,  OaO-4,  8. 

21. 

" 

36-87 

11-76  10-33      

22-78,  Stn  18-25=99-99,  Geffken. 

1  thin  edges  and  swells  up,  but  doea  not  easily  liqnefy,  the  varieties 
at  iron  being  most  fusible ;  glass  with  borax  colored  by  iron.  The 
monganesiau  variety  fuaea  readily  with  intumescence ;  glass  with  borax  amethyst- 
ine in  the  exterior  flame.  In  acids  the  varieties  are  but  partially  decomposed, 
except  after  a  strong  heating.  The  apeeific  gravity  changes  with  heating.  An 
Arendal  apeeimen  examined  by  Esffimalsbci^,  (No.  15  above),  had  G.^^ -403  before 
healing,  8-271  after  heating.  Most  specimens  of  epidote  afford  a  minute  globule 
of  tin  before  the  blowpipe. 
Arendal,  in  Norway,  affords  fine  erystala,  whenoe  the  name  Arendalite.     Occurs 
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also  in  tie  TTral,  Hodmont,  Fichtelgebii-ge,  Bothlaue  in  the  Canton  of  Barae,  Fali- 
tigelin  Tyrol,  GiMssarl  in.  Austria,  Eoorg  d'Oisans,  etc.  In  the  last,  Rammelsberg 
£nds  no  Fe. 

Bucklandite  is  from  Aohmatowsk,  Arendal,  and  Lake  Laaoh.  Puechkinite  is  from 
west  of  the  Urals,  north  of  Katherinenbuvg.  Tkulite  is  from  SovUand  in  Tellemark, 
Horway,  and  also  the  iron  mine  near  Klodeherg,  Norway;  B^eeiiio  gravity  of 
the  former  S'l^S'2,  of  the  latter  S'31-.  The  manganeaian  variety  occurs  at  St. 
Msreel,  in  the  vaUeyof  Aosta,  in  Piedmont. 

At  Fianconia,N.'H.,both  crystallized  and  gcanalor  epidote  are  abimdant,  the 
latter  containing  magnetic  iron.  Large  cryst^s  of  nnusvial  beauty  are  obtained 
at  Haddam,  Conn.  Also  in  crystals  at  the  gneiss  qnacriea  of  Hadlyme  and  Chester ; 
in  limestone  at  Newbury,  Mass. ;  in  greenstone  near  Nahant ;  in  hornblende  slate 
at  RowB,  Mass, ;  fine  crystallizations  in  syenitic  gneiss,  at  Athol,  Mass.,  two  miles 
sonthweat  of  the  centre  of  the  town;  at  Warren.  N.  H,,  with  quartz  and  pyrites  ; 
at  Cumberland,  E.  L,  in  a  kind  of  trap ;  in  gneisa  at  Harlem,  on  the  banks  of  East 
Eiyer,  near  38th  st.;  two  miles  southeast  of  Amity,  N.  T. ,  in  quartz;  two  miles 
south  of  Carmel,  Putnam  Co.,  N.  T.,  with  hornblende  and  garnet ;  two  miles  south 
of  Coffee's,  Monroe,  Orange  Co,,  N.  Y.,  in  granite ;  at  Frauklin,  H.  J.,  a  massive 
variety  occurs ;  sik  miles  west  of  Warwick,  N.  Y. ,  of  a  pale  yellowish-gfeen  color, 
associated  with  aphene  and  pyroxene;  in  PennsylTonia,  at  E.  Bradford ;  very  com- 
mon in  the  Lake  Snperioc  copper  region,  as  a  roek,  and  veinstone,  the  latter  on  the 
Ontanagon;  at  the  Norwich  mine  it  occurs  beautifully  radiated,  with  quartz  and 
native  oopper.  Zoiaite,  or  gray  epidote,in  columnar  masses,  is  found  at  Willsboro', 
Vt ;  at  Montpelier,  of  a  bluish-gray  color,  assoeiated  with  calo  spar  in  mica  slate ; 
at  Cheater,  Mass.,  in  mica  elate;  also  at  Goshen,  Chesterfield,  Hinsdale,  Heath, 
Leyden,  Williamsburg,  and  Windsor  in  Massachusetts,  and  at  Milford^  Conn. ;  in 
Penasylvania  in  West  Bradford  and  West  Goshen,  Chester  Co. ;  also  in  Kennet 
township  and  East  Marlboro. 

Altehed  Forms.— Epidote  is  less  liable  to  alteration  than  most  other  silicates, 
and  partly  because  the  iron  it  contains  is  mainly  peroxyd.  Hermann  found  car- 
bonic acid  in  several  epidotes,  an  evidence  of  partial  alteration;  and  J.  D.  Whitney 
describes  a  gi'cen  mineral  from  Isle  Royale  with  the  composition  of  cpidote,  con- 
taining S  per  cent,  of  water,  (Eep.  Geol.  L.  Sup.  1851,  97). 

onite.    Kok- 


Moiioclinic,  and  isomorphous  with  epidote,      C=65°  5',  0  : 
=125°  25J ;  a:h\  0=0-8702  : 1 :  0-56137.     Observed  planes 


6>:m=114°56'. 
0 :  1*=128°  45'. 


:99'^  35'. 
|i=144''  53i'. 
1=111°  27'. 
l*=lie''  20'. 
|i=145"  80'. 


■m:  1=105"  1'. 
a  :  -1=127°  40'. 
U  :  1»=104<'  8'. 
li:li(top)=70°51'. 
ii-.^i   "  =109°47'. 
1  :  li=125'  45'; 
1  :  1=71°  29'. 
~l:-l=9e°  37'. 


(Kobscharov.) 
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8  either  long  and  slender,  or  flat  tabular.  Twins  like  those 
of  epidote.  Cleavage :  ii  in  traeea.  Also  massive,  and  in  angular 
or  rounded  grains. 

H.=5-5 — 6.  G.=3-3 — 4-3.  Lustre  submetallic  and  pitchy  or 
resinous— occasionally  vitreous.  Streak  gray,  greenish,  or  brown- 
ish-gray. Color  pitch-brown,  brownish-black,  yellowish.  Sub- 
translucent — opac[ue.   Fracture  uneven  or  subconchoidal.   Brittle. 

This  Bpecsiea  ineludea  tlie  following  varietieB  ; — 

Allamte.     G.=8'58— B-64,  from  Jotim  Field;    3-79,   from  Snarum.    0«eura   in 

Gerine.  In  crystals  and  crystalline  maBsefl.  H.^^B,  Gr.^S-ll—SS,  Hiaiager, 
Lustre  weak,  gveasy.     Color  brown ish-Maofc.    In  thin  s^intere,  Bubtransiiiesnt. 

OrtMte.  Oocurs  in  aoioular  crystals ;  also  raassiva.  Lustre  Titreons,  inclining 
to  greasy.  H.=6— 575.  G.=8-288  ;  3'6B — 8-65,  from  Fillefjeld  ;  8-546,  Hitteroe, 
Eamni. ;  8-S73,  Soheerer.  Stresi  gray.  Color  piteh-brown.  In  very  thin  aplintai'B 
Bubtranslncent. 

Xanthorfhite,     Yellowish;  G.=a-'i8 — 2 '9,  (anal.   16   and   18).     Containa  much 

Baffrationile.  Has  the  same  angles  as  uralorthite,  as  ahown  by  KokseharoT.  G.^ 
4-115. 

UralortMte.   G.;=8-41 — 8-60.  Pyrorthite  is  an  impure  orthite  containing  bitumen. 

Eammelsberg  writes  for  the  orthite  of 
icoe  ft°Si-|^Si-f-fi.    Soheoror'a  analyaes 
give  3fi'5i-f-2S5i=:[5fi°+fS)'Si,  which  is  the  formula  of  some  idooraae. 

Analyses  ;  I,  Stromeyer,  (Pogg.  ssxii,  288) ;  3,  8,  Soheerer,  (Pocg.  li,  407,  465) ; 
4,  Credner,  (Pogg.  Ixxix,  414);  5,  Eammelabei^,  (Po^.  Ixxx,  28S);  6,  Bergemann, 
(Fogg.  Issxiy,  485);  1,  Zachau,  (N.  Jahrb.  1863,  663);  8,  Hisinger,  (Afh,  i,  Fjs.  iv, 
327);  9,  Seheerer,  (loc.  eit.);  10,  II,  Berzeliiia,  (Hisinger's  Min.  Sehwed.);  12,18, 
Berlin,  (Jahreab.  xvii,  221);  14,  IB,  Schearer,  (Po^.  h,  Iri,  478);  16,17,  18,  Bahr 
and  Berlin,  (CEfvera.  Af.  K  V.  1846,86);  19,  Hermann,  (J.  f.  pr.  Ch.  xliii,  106) ;  20, 
Ulex  and  Choubine : 

I.  j4Zian4(e, (Anhydrous).  l,IglovBoit;  2,  JottmHeld;  8,Snarum;  4,Krux,'nni- 
ringia,  G.=3-79;  5,  Cheater  Co.,  Pa.;  6,  West  Point,  N.  T,  G.=3-4917;  "?,  near 
Dresden. 

Si        Si        i-e        Ce         Ca        Sig   ^ 

11-08    ,  Mn  040,  H  30=99-40,  Stromeyer. 

11-90     1-09,  litn  1'56,  fi  0'Ba=99'40,  Soheerer. 
11'25    0-77=98-41,  Scheerer. 
13-60     0-33,  La  9-80,  Y  0-66,  ]!ln  0-23,  H  1-80= 
99 -aT,  Credner. 
10-16     1-67,  ta  2-40,  Pe  S-E8,  ign.  1-1I=101-17,R. 
9-36      1-40,  Pa  S-33,  Sin  0-83,  H  3-95=99-02,  B. 

10-62 ,  y  0-69,  ll  8-12=100-25,  Zschaa. 

a  ■Willi  oiyd  of  LanUinniun.  b  With  osyds  of  Iron  nnd  manganose. 

II.  £7mne,  {Anhydrous).     No.  8,  from  Baatnas;  9,  from  Riddarhyttan. 

8.  8017-  11-31    20-72   38-19 

9.  32-06      6-49     ~ —    23-80 

HL  Oi-*(«,  (Hydrona).  10,  from  Finbo ;  ll,Fahlan;  13,  18,  Ttterby ;  14,  Fille 

F^eld;   15,  Hitteroe ;   16,  Evikbai^,   {Xanthitrthite) ;   17,  Tbiergarten;   18,  Kull- 
berg,  (XanthortMte). 

G.  of  la  aoid  13,  3-5  ;  of  16,  3-878  ;  of  16,  2-78  ;  of  17,  8-41 ;  of  18,  2-88. 

27 


1. 

a. 

3. 

83-02 
34-69 
85-75 

16-2S 
16-58 
15-49 

16-10 
14-43 
15-19 

21-60 
19-9S' 

4. 

37-65 

15-99 

16-88 

3-19 

E. 
6. 
7. 

31-88 
88-88 
B3-41 

19-87 
13-61 
10-90 

13-36 
12-72 

21-27 
20-90' 
30-78 
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10.  36-36 

14-00 

11-43 

n-39 

4-8T 

3-80,Mn  1-36,  fi  8-70=97-79,  BevK. 

11.  sa-oo 

14-80 

13-44 

19-44 

7-84 

—      3-44,]yla8-40.fi:6-3fl=98-73,      " 

13.  86'24 

8-18 

9-06 

408 

6-48 

O-ol   29-81,  a  4-69,  £,  Sa  0-61=99-98,  B. 

18.  83-60 

12-58 

13-48 

4-66 

1-60    20-83,  S  3-34,  £,  Sft  0-6-2=100,  B. 

14.  34'9S 

14-26 

14-90 

21-43' 

10-43 

0-86     1-91,  a  0-53.  jiTn  0-85=100-08,  Sch. 

16.  3S-8I 

18-04 

15-66'' 

30-60 

9-43 

0-S8     I  -45,  K  0-67,  H  3-38=98-80.  Soteei-. 

16.  83  ■98 

15-54 

4-31 

30-01" 

6-76 

2-16,  0-B9,  Mn  0-39,3  and  aome  0  17-66 
=10013,  Br. 

17.  88-oe 

15-39 

16-64 

20-B5' 

10-18 

1-68^  1-18,  ign.  l-24=99-71.  Berlin. 

18.  27-59 

16-14 

16-01 

ll-IS* 

2-28 

4-94,  2-12,  ]fln  1-66,  S  11-46,  G  6-71= 
100-85,  Bahi'. 

a  Including  oxjaof  LaiithaDuma,nd  DIdjmlniD.    b  Cunta,lniiigalaomai>gaiies 
rV.  PJ-aZoriMie,  G.=3-4^-3-647.    From  the  Ilmen  Mountains. 


Bammelsberg  lias  examined  the  ortbite  of  Hitteroe,  with  special  reference  to  its 
proportion,  of  iron  oxyds,  (Pogg.  Ixsvi,  96),  and  corrects  analysis  16  bb  followa: 
Si  38-81,  Si  13-04,  Pe  8-16,  i'e  8-30,  fie  20-60,  Y  1-45,  6a  9-42,  Jig  0-88,  i  0-67,  S 
S'38^^9-1!,  whidi  gives,  asclnding  the  water,  the  formula  above.  The  water 
amounts  to  1  B,  with  this  formula.  The  same  composition  is  derived  from  Her- 
mann's analysis,  No.  19. 

B.B.  Allaaite  fuses  with  intumescence,  to  a  dark  glass  or  slag,  sometimes  magnefie. 
Carine  fmm  easily.    Orthite  fuses  slowly  to  a  black  blehhy  gSsa,    Reaction  of  ir 

with  the  fluxes,  and  with  soda  a  manganese  reaction.    Uralorthite  ir'^ 

often  very  easily,  and  fuses  on  the  edges  to  a  black  blebby  gl  ■ " " 


Some  ailanites,  and  also  some  orUiites,  gelatinize  with  acids ;  others  are  imper- 
feotly  deeompoBed.     Uralorthite  is  dissolved  in  acids,  somewhat  gelatinising. 

These  varieties  occur  in  albitio  and  commoa  feldspathic  granite,  zircon-syenite, 
porphyry,  and  white  limestone.  Allanite  oaeare  in  Greenland,  in  granite;  at  Jotun 
Fjald  mlTorway,  in  a  kind  of  porphyry,  and  at  Snanun  in  albite, along  with mtile 
and  apatite ;  at  PlausQsohe  Grund,  near  Dresden ;  in  granite  near  Snhl  in  the 
Thiiringerwaia.  The  Allanite  from  Jotun  Ijeld  gelatinizes  with  acids,  while  that 
from  Snarum  is  not  afCeoted  by  acids ;  Ofrine  occurs  at  Bastnas  in  Sweden  with 
hornblende  and  copper  ^i-ites.  Orlhite  oocms  in  aoieular  crystals  sometimes  a 
foot  long  at  Finbo  near  Fahlun,  and  at  Ttterby  in  Sweden ;  at  Skeppsholm  near 
Stockholm,  in  black  vitroons  masses  disseminated  through  gneiss ;  also  at  Krageroe, 
Hitteroe  and  Fille  Ijeld  in  Norway,  at  Miask  in  the  Ural ;  at  Dresden.  The  name 
is  derived  from  spios,  alraight.  Uralortkite  occurs  with  small  crystals  of  zircon  in 
flesh-red  feldspar  at  Miaak  in  the  Ural 

In  the  United  States  in  large  crystals  in  Allen's  vein  at  the  gneiss  quarries,  Ead- 
dam.  Conn, ;  in  smnll  crystals  at  the  Bolton  quarry,  Mass, ;  at  South  Royolston  in 
boulders;  at  Athol  on  the  road  to  Westminster  in  gneiss;  in  a  feldspathic  ro«k 
in  tabular  crystals  near  West  Point,  and  of  similar  character  near  Bay  St.  Paul,  in 
Canada ;  in  S.  Mountain  near  Bethlehem,  Pa.,  in  crystals  sometimes  as  large  as  the 
hand ;  in  New  Jersey,  near  Moriah,  at  Sandford  ore  bed.  A  maaaive  piteh-blaok 
minem  from  Monroe,  Orange  Co,,  N.  T,;  a  similar  variety  is  found  at  East  Brad- 
ford, Chester  Co.,  Pa. ;  G.=S-5,  (Anal  6) ;  at  St.  Paul's,  Canada  West,  i 

With  Allanite  belong  probably  Bodenite,  [Brsifh.  Po^.  Isii,  273,  Eer^™,  ib.  Isiii, 
13S,  Ktmdt,  i.  l  pr.  Chem.  xliii,  319),  and  Muromontite,  (Kentdl,  J.  £  pr.  Chcm, 
xUu,  228). 

Bodenite  ooours  in  long  prismatic  crystals,  apparently  rhombic,  -with  I;  1=110° 
— IIB".  H.=6— 6-5.  6,=2-633.  Color  brown,  reddish-brown  to  nearly  black, 
and  Inatre  somewhat  greasy.  Analysis  by  Kerndt,  (loo.  cit,) :  Si  36-12,  Al  10-34^ 
fe  12-06,  Tf  17-48,  Oe  10-46,  La  7-B7,  Ca  6-32,  Sig  2-34,  ]a:n,l-63,  fe  1-31,  Sa  0-84, 
fi  3-82=100.  B,B.  glows  like  gadolinite;  in  platinmn  forceps,  fuses  only  on  the 
edges  after  long  heating,  and  gives  to  the  flame  the  yellow  color  of  soda  in  the 
outer  flame.    Prom  Boden,  near  Marionberg,  in  the  Saxon  Erzgebirge,  with  oligo- 
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The  Muromontile  is  found  in  grains  lialf  ae  large  as  a  pea,  and  ravely  ]orp;ei';  no 
trace  of  crystftUizfttion  appurent  H,=^.  G.^'SeS.  Color  bliiek  or  slightly 
graenisli  by  reflectioiL    Luatre  vitraoas  or  slightly  greasy. 

Analysis  by  Kerndt,  (loo.  cit.):  Si  31'OS.SJ  2-34,  Be  6'63,  T  87'14,  Ce  5-64,  La 
3-64,  5'e  11-28,  Mg  0-48,  Sd  (1-91,  Oa  Oil,  iSa  0-65,  £  0-17,  S  and  loss  0-85=100. 
B.B.  lika  Bodenita.    From  Mauersberg,  near  Marieuberg,  in  tha  Saxon  E 

iBD  Forms. — The  hydrous  varii 

ed  forma  of  the  speeies.    itey  oftan  o< 
carbonates  of  lanthanum  a    '     " 
a!lanit«. 


B  from  the  alteration  of 


Z0I9ITE,  (in  part.) 

Monoclinic.  I:  /=116°16',J:  u—lQl°5^',i^:  m=107°  16', 
*3  :  *2=;li5°  48',  Bi-ooke  and  Miller.  Oryatab  lengthened  in  the 
direction  of  the  vertical  axis,  and  uanallj"  deep  striate.  Cleav- 
age elinodiagonal,  very  perfect.  Lxistre  vitreoas.  Color  grayish- 
white,  gray,  yellowish,  brown,  greenish-gray.     Streak  tincolored. 

Analyses  by  Klaproth,  (Beit  iv,  179,  and  y,  41) : 
1.  Carinthia,  §i46'0      SI  29'0    3Pe  3-0     Oa  21 -0=98,  Klapi-oth. 

3,         "  "  440       '■  S2-0      "   2-6       "  20-0,  Mn  traM=SS-5,  Klaproth. 

BB.  in  forceps  intnmesees  and  fuses  without  difficulty  into  a  slightly  transhioeDt 
greenish-white  irregular  m^B.  With  borax  in  the  outer  flonie,  or  with  salt  of 
phosphoruB,  a  transparent  glaae,  li^t  yellow,  bot,  colorless  cold. 

This  speeias  was  separated  from  Bpidote  on  orvatallograpbic  grounds  by  Eroofee, 
in  1831,  and  is  ao  published  by  Brooke  and  Miller.  Bat  only  the  analyses  of  the 
BO-cftlled  Zoi^te  spacimaas  from  the  Saualp  in  Carinthia  by  Klaproth  are  recog- 
nized by  these  anthora  ae  belonging  certainly  to  the  speoies.  It  does  not  appear 
to  iaelude  all  the  iime-epidotes,  as  tWite,  peculiarly  a  lime-variety,  has  the  form 
and  deayage  of  epidote,  and  is  placed  with  that  species  by  Brooke  and  Miller.  We 
thei-efore  leave  the  other  analyaee  under  epidote  until  the  aniaect  ia  further  inves 
tigated.  Elaproth's  analyses  lead  nearly  to  the  formula  OB'Si+8  Si  Si=:(iCa'+ 
f  Al)§i=Silioa  4S-a,  alumina  36-8,  lime  20-0.     Tie  rest  give  the  formula  of  epidote. 

Other  loc^tiee  mentioned  by  Brooke  and  Miller  are  Sterang  in  the  Tyrol,  Fern 
leite  in  PoBoh  in  Salzbm^  Bairenth,  Conradsreutii  near  Hof  in  Bavaria,  and  the 
Ural. 

Mr.  Brooke  observea  that  the  form  is  near  that  of  Euelaaa. 


GABOLINITE.     GadoHnit,  W.     Ytterbyte. 

Monoclinic ;  rarely  in  crystals,  with  ^ 

uneven  feces.    Angles,  according  to  "'" 

Levy,  / :  /=115<=,  0  :  1=96°  22', 
O  :  e=112°  52',  0  :  n=9e°  SO',  0  :  a 
=149°  49',/:  6=162°  60'.  Brooke 
obtained  /:  J=119'^  30',  O  :  u= 
90°,  0  :  e=112°  83',  I:  e=157°  27', 
0  :  a^l63°  8',  and  supposes  the  eirs- 
tals  tri metric.  Scheerer obtained  I: 
/=115",  0  :  e=lSl°,  a  elinodiago- 
nal prism  (over  O)=70f°.  No  dis- 
tinct cleavage.     Usually  massive,  compact. 

H.=6-5— r.     G.=4-0— 4-5;  of  Ytterhy  4-097— 4-22fi,  but  after 
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heating  4-286~4-456,  H.  Eose ;  i-35,  from  Hitteroe,  Selieerer. 

Lustre  vitreous,  inclining  to  resinons.  Color  black,  piteh-blaclf, 

greenish-black.     Streak  greenish-gray.  Subti'anslucent — opaque. 
Fracture  conehoidal. 


Oompoiiiioti. — Approximately  S'Si.  Analyses:  1,  2,  3, 
148,  889);  4,  Kiohardson,  (Thorn  Min.  i,  410);  6,  6,  Schee 
thit,  oerin,  ^ol.  Bcrolmi,  1840,  and  Pogg.  Iri,  41S) ;  1,  i 
Gadol.  XJpaal.  1844,  andOCvers.  ofK.  V.  Ac.  1846,86): 


Serzdiiis,  (Afhnnd,  i 
r,  (De  foaa.  allanit,  o 
9,  10,  BotIih,  (Diaaei 


1.  Finbo,        25-80 

2.  Broddbo,   24-16 
8.  Korarfvet,  29-18 
4.         "  24-66   i 
6.  Hitteroe,   35'78 


-  46-9) 


16'6' 


!'00  4^80  eS'40 
■06  46'20  "4-60 
1-51  iS-&1   0l-81 


1.  Tttorby,    26-62    60-00    ' 


lO-aa  ign.  0'60=98-36,  Berzeliue. 

11-34  ign.0'60=98-98,Borii6liTis. 

PS'OO    3-lB  Hn  1-30,  B  6'20=99-B3,  B. 

"14-65  ao-6O=100-B6,E. 

11'68    0-S4  Sa  4-75,=100-71,  Scheerer. 
13-18    0-38  Ea  6-33=09-42,  Soheerer. 
14-44    1-80  fig  0-64,  Si  0-48,  fe  0-19, 
Sa  0-18=100-66,  Berlin. 

8.         "  25-26    46-68    "6-08      20-28    0-60  %,  0-11,  ftl  0-28,  £  OSl, 

S'a  0-30=98-45,  Berlin, 
a         "  34-^6     2-13  49-60    87-64'    16-08    0-46  fi:g,Srn(j-aes=99-6],Berlin. 

10.        "  24-86     4-80  61-46    "6-a4'    13-01    0-50  SlnSlg  1-13=100-91,  R 

a   With  oxyd  of  Lathanum. 
Of  Berlin's  analyaes,  the  first  two  were  of  tha  glassy  gadolicite ;  the  others,  ex- 
cepting the  last,  did  not  present  the  glo-w  of  light  when  heated. 

B.B.  deorepitatea  and  swells  into  canliflower.like  masses,  but  does  not  fuse  into  a 
bead ;  in  the  progrose  of  tlie  heat  it  exhibits  a  TiTid  glow,  and  the  color  becomes 

Sftler.  With  boras  a  dark  glass  deeply  colored  with  irou,  bottle-green  in  the  ra- 
aeing  flame.  Acted  on  by  salt  ot  phosphoms  with  great  difficulty,  A  variety 
less  glassy  in  appearance  does  not  exhibit  the  glow  on  heating.     Gelatinizes  in  mu- 

Gadolinite  ooom«  principally  in  the  quarries  of  Korarfvet  and  Finbo,  near  Fahlun, 
in  Sweden ;  also  at  Y tterby,  near  Stockholm ;  at  eaoli  place  indiatinctly  orystal- 
lizad,  and  in  ronnded  masses,  which  are  often  encircled  with  a  yellow  crust,  and 
imbedded  in  coarse-gtained  granite.  At  Korarfvet  crystals  have  been  obtained 
four  inches  long.  It  nas  also  been  met  with  at  Disko  in  Greenland;  in  trap  near 
G-alway,  Ireland ;  imbedded  in  granite  in  Ceylon ;  at  Finbo  and  Broddbo,  and  at 
Krageroe  and^itteroe  in  the  southern  part  of  Norway,  crystals  sometimes  four 
inches  across  and  twins  at  this  last  locality.  Named  after  the  Kussian  diemiat, 
M.  Gadolin. 


DANBUKITE,  Shepard,  Am.  Jour.  Soi.  xxxt,  139, 

Triclinic.  Approximate  angles,  P  :  M  110° 
and  rO",  M:T5i°  and  136°,  P :  T  93=  nearly, 
P  :  e  135°.  Cleavage :  distinct,  parallel  to  M 
and  P,  less  so  parallel  to  T,  Crystals  im- 
bedded, and  often  an  inch  broad.  Also  dis- 
seminated massiye,  without  regular  form. 

H.=7.  a.=3-95,  SilHman,  Jr.;  2'95T, 
Brush.  Color  pale  yellow,  whitish.  Lustre 
vitreous,  but  usually  rather  weak.  Translucent 
to  subtrai^lucent.     Veiy  brittle. 
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2,1-IS     O'60=J0O. 


L  48-20 


I '02 


,2-8S    iindel.  27-16    0-5( 


RB.  fuses  ratlier  easily,  tind  h 
tinge,  eepaeially  after  haTii 


a  the  dark  the  Seme  is  seen  to  tare  a  decided  green 
oistenad  ajid  hoated  tlia  mineral  with  sulpliurie  add. 
a  tlie  bocacie  acid   test  as  strongly  as  borax.     Affords  easily  a  transparent 
bead  with  soda  or  borax.    Yielda  no  water, 

Oeoura  with  oUgoolase  in  dolomite  at  Danbnry,  Connootieut.  It  has  some  resera- 
blanee  to  Ohondcodifco  in  color,  lustre,  aad  brittleneas.  but  is  diBtinctly  cleaTaWe, 
alUtough  the  planes  of  cleavage  are  often  irregular. 

AXraiTE,  Karslm.    ThTmunerstein,    Tiiumite.     Yanolite. 

Triclinic.     Usual  in  thin  oblique  crystals  with  sharp  edges; 
P:«=1350lO';  P:r=1^4PW\  M:r=115°17';  r : 8=143=  20' ; 
u  :  s=152°  5' ;   P  :  l=lSi°  5'.     Cleavage :   parallel  to  a  plane 
on  tie  acute  edge  P  :  i* ',  and  also 
parallel  to  a  plane  replacing  edge  405 

a; ;  P',  but  imperfect.     Also  massive,  "  " 

lamellar,  lamellae  often  curved;  some- 
times granular. 

H.=6-5— 7.     G.=8-2n,   Haidin-o, 

fer;  a  Cornish  specimen.  Lustre 
ighly  glassy.  Color  clove-brown, 
plum-blue,  and  pearl-gray ;  exhibits 
trichroism,  different  colors,  as  cinna- 
mon-brown, violet-blae,  olive-green, 
being  seen  in  different  directions. 
StreSf  nncolored.  Transparent  to 
subtranslncent.  Fracture  conchoi- 
da!.    Brittle.     Pyroeleetric. 

Composition.-^'  Si-[-2S  Si-J-^B  Si^fi',  H,  B)^!.     According  to  Kammoleberg 
and  Rosa  ft'(§i,  B)'-|-2l^§i,  B).    Analyaes :  X,  Hiainger,  (Min.  Schwed.,  170) ;  2, 
WiegEiann,  (Sohw.  J,  XJtxii,  482);  3—6,  Ramnielsberg,  (Pogg.  1.  363): 
gi       S      Si       Pe       Sttt     Ca      Sig      1L 

1.  Wermland,  41 -60  18-B6    7-86  10-00  26-84 ign.  0-30=98-66,  His. 

2.  Treseburg,   4500  2-00  19-00  12-25    9*00  12*60   0-26  =100,  Wiegmaon. 

3.  Dauphiny,  43-68   5-61  1663    fl-46    8-06  20-67    1-70   0-04=100-48,  Ramm. 

4.  "  48-46  Knd   16-30  10-26     2-74  19-90    1-56  vmd.,  Raram. 

6.  Treaeburg,    43-74  15-66  11*94    1-37  18-90    1-77  S,  £  and  lose  6'62,  E, 

6.  Oral,  43-7S  16-92  10-21     1*16  19-97    2-21  S,  K  and  loss  5-81,  R. 

In  the  last  two  analyses  RammelBberg  states  that  out  of  the  last  entry  in  each, 
4-6  per  eent.  is  not  too  large  an  estimate  for  the  boracic  acid. 

B.B.  fuses  readily  with  intntnoacenoe  to  a  dark-green  glass,  -whiob  becomes  Maek 
in  the  outer  flame ;  with  borax  yields  an  iron-oolored  glass  which  after  long  heating 
in  the  outer  flame  becomes  amethystine. 

Ariaite  is  pyroeleetric  with  two  axee,  and  the  analogue  and  antilogue  poles  are 
situated,  aooordine  to  Eoae,  as  marked  in  the  figure. 

Axinite  occurs  in  implanted  glassy  clove-brown  crystals,  at  St.  Oriatophe,  near 
Boarg  d'Oisans  in  Dauphiny,  with  albite,  prehnite,  and  quarts;  at  Santa  Maria, 
Switzerland ;  at  the  silver  mines  of  Kongsberg,  in  smaller  crystals ;  with  horn- 
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blende  or  magnetic  iron  ore  in  Nonoark  iu  Sweden,  and  of  a  dart  color,  at  the 
BotftllHA  mine  in  Cornwall,  where  it  also  ooonra  mefaiye,  forming  a  peonliar  kind  of 
roet  with  garnet  and  tourmaline;  also  at  Thum  near  Ehrecfriedersdorf  in  Sasony, 
and  eallad  Tkamite  aad  Thumimerstein.  It  oooucs  with  gray  cobalt,  near  Coqoimbo, 
Chili;  at  Phipsbm^,  Maine,  with  yellow  garnet  andidooraae;  also  at  Wales,  Maine. 
Axinite  Bdmits  of  a  high  polish,  bnt  is  deficient  in  delicacy  of  color.  It  was 
named  from  tiiv^,  an  ase,  in  allusion  to  tlie  form  of  tbo  erystals. 


Trimetrie.     In  stout  prisms  often  hexagonal.     0:11=150°  49', 
0:1=132=  12',  /:/r=60°50',   and   119°  10',  ts  :  ^3=120'=50'. 
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0  and  -in  indistinct.     Crystals  often  transversely  di- 
vided, or  foliated,  parallel  -with  0.     Also  massiTe,  compact. 

H— 7— T-S.  G.=2-5969, Greenland, Stromejer;  2-65— 2-6643, 
Haddam,  Thomson ;  Ostgothland  2'64,  Siidermaiilaiid  2-61,  Schiitz, 
Lustre  vitreous.  Color  vai'ious  shades  of  tlue,  light  or  dark,  smoky- 
blue  ;  often  deep  blue  along  the  vertical  axis,  and  brownish-yellow 
or  yellowish-ffray,  perpendicular  to  it.  Streak  uncolored.  Trans- 
parent— tranSucent.    Fracture  subconchoidal. 

OimpoJJfMwi.— S*5i'-J-35Si,  Berz.  =(iB'-!-jSl)SiJ=SJIica49'6,  aluraizia  33-8, 
magnesia  S^T,  protoxyd  of  iron  7-fl. 

An^yses:  1,  2,  3,  Stromeyer,  (Untcrs.  329,  431);  4,  6,  Sohiitz,  {Po^.  Ut,  066); 
6,  Soheerer,  (Po^,  Ixviii,  319,  mean  of  two  analyaea) ;  1,  Thomson,  (Min.  i,  2t8) ; 
8,  Jackson,  (this  Min.  2nd  ed.  40fl,  and  GeoL  Eop.  Now  Hampshire,  184) : 
gi        Si         fig      Sin      Fe       S 

„  .~     „  «„    g.gg    0'E9=99-46,  Stromeyer. 
4-34    l-20=99-31,  Stromeyer. 
4-01     1-66,  Sd  0'68=99'87,  Strom. 
lO-V       l'6,undec  0-2=100 'S,  S. 
6-00aO-B,ign.  21,llnd.  06=100-8,8. 
—  aioa,Fel'07,Cal-12=99-3a,S. 

1-58    ,  Ca  0-23=100-30,  Thom. 

7-92    0*B0=99'49,  Jackson. 


48-85    31-71     10- 
49-11     S3-11 
60-25    32-42    XQ- 


1.  Bodenmaie, 

2.  Greenland, 

3.  Fahlun, 

4.  Ostgothland. 
6.  Sadermannland,  49^ 

6.  Krageroe,  60-44    82-95    12' 

7.  Haddam.  Ct.       4S-62    28-72 
6,  Umty,  Me.  48-16    33-&0 


B.B.  fuses  slowly  on  the  edges  to  a  bine  transparent  glass ;  with  borax  forme  a 
clear  bead.     In  powder  attacked  by  oonoeatcated  acids,  but  not  perfectly  dieeolved. 

lolite  is  met  with  at  Bodenmais,  m  Bavaria,  ooeasionally  in  perfect  crystals  l^in. 
thick.    This  Tsriety  haa  been  called  peliom,  from  ite  smoky-blue  color,  from  xchos. 
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It  occurs  in  quartz,  at  Djoi^erEoafc,  in  Greenland ;  in  granite  at  Cupe  de  Gata,  in 
Spain;  at  Arendal,  in  Norway ;  at  Orijerfvi,  in  Finland,  {Steinheilite);  at  Tuna- 
berg,  in  Sweden,  Ac.  Ceylon  i^ords  a  tranaparent  variety,  in  small  rolled  maesea, 
of  an  intense  blue  color,  the  sapphire  ^ea«  of  jewelers. 

AtHaddatn,  Oonn.,  associated  with  garnet  and  anthopbyllite  in  gneiss;  also 
abundant  in  quartz  with  garnet  and  jefiowish-^reen  feldspar,  near  the  Norwich 
and  Worcaetar  Railway,  Setween  the  Shetuoket  and  Qoinnebaug,  where  tbe  gneiss 
baa  beeo  quarried  for  the  road.  At  Brimfield,  Mass.,  on  tbe  rood  leadina;  to  War- 
ren, near  Sam  Patriot's  with  adularia,  in  gneiss ;  also  good  at  Riohmond,  K.  H,,  in. 
taleoae  rock,  along  with  anthophyllite. 

lolite  is  occasionally  a.nployed  as  an  ornamental  stone,  and  when  cut  exhibits 
different  colors  in  different  directions.  Named  from  jop,  violet,  and  XiBos,  Uone;  di- 
chroite,  from  its  dichroism;  Gordierite,  after  M.  Oordiet,  the  geologist. 

AiTBBBn  Forms. — Tlie  alteration  of  iolite  tates  place  so  readily  by  ordinary  ex- 
posure, that  the  mineral  is  most  commonly  found  in  an  altered  state,  or  enelosed  in 
the  altered  iolite.  His  change  may  ba  a  simple  hydration,  {Fahl^mite,  ate.) ;  or  a 
removal  of  part  of  the  protoxyd  bases  by  oarbonio  acid ;  or  the  introduction  of 
oxyd  of  iron  through  carbonate  of  iron  ;  or  of  alkalies  through  waters  containing 
alkaline  earbonatea.  forming  Pinite  and  mica;  the  first  step  in  tha  change  eonsiste 
in  a  diTision  of  the  prisms  of  iolite  into  plates  parallel  to  the  base,  and  a  foliation 
of  the  surfaces  of  these  plates ;  as  the  alteration  proceeds,  the  foliation  becomes 
more  complete,  but  afterwards  it  is  often  lost. 

Analysas:  1,  Gmelin,  (Eastn.  Arch,  i,  238);  2,  Ficinus,  (Schw.  J.  xxvi,  280) ;  3, 
Masaaliii,  (Trommsdorff'a  N.  J,  it,  2,  824)  ;  4,  Scott,  (Eamm.  Handw.  ii,  61) ;  5,  6, 


Rammelsberg,  (Sd  Snpp.  94) ;  7-9,  Marignao,  (J.  d.  Pharm.  Oh,  [S],  xii,  150) ;  10, 1 
Trolle Waohtmeister,  (K.  V.  Ac.  H.  1821,  p.  218);  13,  Bonsdopff;  18,  Erdmanu, 
(Jahresb.  I-84I,  IW);  14,  C.  T.  Jactaon,  (Snd  edit.  p.  306);  IS,  Trolle  Wachtmeis- 


ter,  (Fogg.  sIt,  668);  IB,  Marignac.  (J,  de  Pharm.  et  da  Cham.  [3],  xii,  150);  17, 
Sehecrer,  {Pogg,  Ixviii,  32B);  18,  Erdmann,  (K.  V.  Ac  H,  1840);  18,  Waohtmeister, 
(K  V.  Ac.  H.  1827);  20,  KordenstiOld,  (Jahreeb.  sii,  1838,  174);  21,  Marignac, 
(y.  Leonh.  1849,  201);  22,  v.  Haner,  (Jahrb.  E.  K,  GeoL  B.,  1863,  147). 

Analyses;  1  to  9,  Piiwfe  (or  so  called);  l(),lly  Fahtanite ;  12,  Sonsdorffite ;  IS,Ss- 
marbite;  14,  ChloTopkyllite ;  16,  U,  Oiganiolite ;  17,  AnpasioUte ;  18,  Praaeolite; 
19,  W^ssite;  W,  lyrargiuitf ;  21,  2i,  Ziebenente. 

Si    -M     Pe    t    ]ftg  a 

■      ■  ~"       ■"  ■ 3-76  l'41,S'aO-3fl=100-43,  Gm. 

O'B  I-2,:&e7-8,Stnl'6=100-8,F. 
=100,  Massalin. 

8-0,  Cb  0-75=100-70,  Scott. 

2-48  3-83, OaO-lg.Sa  1-07,  R. 

1-02  7-80,  Ca  0-49,  Sa0'40,  B. 

6'03,Sral-78,CaO-92=100,M, 

2-38     S-39'  Sa  0-96=IOO',  " 

6'76     9'35j  Sin  3-24,  Sa  HF   (J-. 

Ca.  l'3S=100-23,"W"aeiit. 

6-04     8-65,  &n  1'90,  Ca  0-96.  W. 

9'00  lO-eo,  (some  Sin  with  Mg)= 

100,  B. 

:0'32    5'49,  ]in0-41,6a,Pb,Cu,0o, 

Ti,  0-45=e8'55,  Erdmann. 

9eO     3-80,fi:n408,P(r.=9a-32,J. 

3'80     C'DO,  Sin  0-89,  Sa  1-30,  F,  Ir. 

Wachtmeietor. 

2'72     6'70,  Sin  1-07,  Marignae. 


55-96  25-43 

S-61     7-89 

2.  Keuatadt,'rec;,  " 
8. 

64-6     33-6 
45-0     30 '0 

11-2 

12-6     12-4 

4.  Penig, 

48-00  28-00 

9-68  11-35 

5.        " 

47-00  88-86 

fe7-08  10-74 

6.  Aue, 

46-83  37-66 

7-84    a-53 

47-60  31-80  S'e3-92    9-06 

8.  Sasony,  0.      " 

46-10  32.48 

"  4-27     9-00 

9.  Chamouny,G.  " 

44-70  31-64 

■'  8-67     7-89 

a  In  porphyry.    The  raagn 

Mlaimlieadaly 

10.  Grafen,  FaM. 

44-60  80-10 

3-88     1-98 

11.       " 

44-95  30-70 

7-22     I '38 

12!  Abo,  Boi>sd. 

45-06  30-05 

5-30     

13.  Brevig,  Msmar. 

45-97  32-08 

3-83     — 

14.  Unity,  Ohloroph.  46-30  37-60 

8-24 

16.  Taraela,  9igml 

46-37  26-10 

14-04"    2-70 

18. 

42-69  26-78 

14-31     5-44 
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SI  J'e         &        ifg      fi 

[ 8-01     6-73=99-88,  Seheerer. 

;. is-13    I'SK,  Sin  0-32,  Pb,  On,  Ca, 

Co,  0'60=98-62,  Erdmann. 

19.  Faiilun,  TFfijs.       53'69  21-70       1-43    4-10    8-99    SandNH'3-20,MiiO-6S,  Sa 

0-88,  2n  0-3=100-73,  Waeht. 

)     1-06     a'90''SX5-4'I.SaI-SS=99-48,Nortl. 

.   44-ee  3B-51        H5     9.90     1-40   fl  0  4-49,Sa  0-92=99-63,  M. 

44-45  B8-75S^    2-36     6-46     tr.  "  4-75=,  Sa2-t9,  Ca 

1'58=101-08,  Y.  H. 

■  Reotonad  as  protoxyd  by  Erdmann.  ^  With  magneaia.  '  Lobb. 

Pinif«  Inelndes  tha  alkaline  varieties  of  altered  iolite,  (analyses  1  to  6).     In  6 

or  12-aided  prisnis ;  oleaTage  often  indistinct,  BOmeiiraes  basol ;  color  gi-ay  to  gray- 

ish'green  OP  brown.    H.^i-B.    Analysis  6  corresponds  in  formula  to  iolite+2S; 

n,  8,  8,  iolite  +3fl,  Marignac;  6,  to  iolita  -fil  Si'+^S,  Kammelsbei^.     B.B. 

whitena  and  fuaee  on  edges.     Oeoura  in  Auvei^ne  at  the  Puy-de-Dome,  in  deeom- 

ried  feldspar  porphyry ;  at  Sohneeberg  in  granite.     Ooiite  related  to  pinite  ia 
m  uaar  Baden. 

FalUiaiite,  Hisinger,  (AnaL  10,  11),  Bomdorffte  or  Sydromi  Iolite  o/ Bonsdorff, 
(Anal  la),  Mmarkiie,  Erdmann,  (AnaL  18),  CMorophyllite,  Jaokson,  (Anal  14). — 
These  are  very  similar,  occurring  often  in  large  6  and  12-Bided  priBme,  the  form  of 
the  original  iolite,  (sometimes  6  inches  across),  Mfith  basal  oleaTSge  usually  perfect 
and  sometimes  mioaeeons.  Folia  brittle.  Color  gray  or  gray isb -green,  grecnieh 
brown,  dark  oliTe  green.  Lnetre  pearly.  G.  in  Pahlunite  3-6 — 3-79;  in  Eamar- 
kite  2-709 ;  in  Chlorophyllite,  2706.  B.B.  ftise  only  on  the  thinnest  edges.  Bons- 
dortSte  and  Fahlunite  correspond  to  lolita-f-fiS;  Eemarlrite,  to  Iolite+3fi;  Ohlo- 
rophyllite  to  Iolite-|-33 ;  but  the  water  is  not  constant,  and  the  varietiea  ara  not 
distinct.  Fdhiimite  ooonrs  with  iolite  at  Eahlnn ;  Bonador^te  at  Abo ;  MsmaTkite 
is  from  new  Bravig ;  GhlorophylliU  from  Unity,  Me.,  and  Haddam,  Cf^ 

QiganloHte,  Kordenakiold,  (AnaL  IB,  16).— -Forma  and  cleavage  as  in  the  last;  H. 
abont  3-B,  but  on  cleavage  surface  2;  6.^-882— 3-878.  Greenish  to  dark  steel- 
gray;  between  vitreous  and  wasy,  approacJiing  submetallic  Formula  if  part  of  the 
iron  is  peroxyd,  (1?e  2-88,  ^e  11-61),  equivalent  to  Iolite  +8fi.  B.B.  fuses  Tvith  in- 
tomeBCBnoe  to  a  light  greenish  slag.  From  Tamela,  Finland,  in  a  gneissoid  granite. 
Crystals  large. 

AipaaioUie,  Sohaerar,  {Anal.  17).  In  prisms  like  the  preceding,  but  cleavage  less 
diatinet.  H.^3-5.  G,^a*764.  Greenish  gray  to  whitish.  Lustre  weak.  Com- 
position, Iolita +SlSi'4-flS.  B.B  infusible.  From  Krageroe  in  Norway,  with 
quartz  and  iolite. 

Praa^olite,  Erdmann,  (Anal.  18).  In  prisms  with  basal  cleavage,  like  the  above. 
Graen,  with  Instre  greasy.  Fraeture  fiat-conchoid al  and  spiintery.  H.=8-6.  G.= 
2''7B4.  Composition  if  the  iron  is  peroiyd,  lolite+SS,  Rammdsberg.  B.R  fuses 
on  thinnest  edges  only  to  a  bluish  green  glass.  From  Brakke,  near  Brevig,  Norway, 
in  granite. 

WeUsiieJAaal.  19).  Similar  to  Fahlnr  its.  Color  blue,  green.  G.=^a-8.  Foi-rau- 
la  given,  RSi'-f-2B5i'.  From  Falilun,  ooeurring  in  chlorite  state  in  jnaases  aa 
large  as  hazlenuts. 

Tennant  haa  analyzed  a  mineral  from  Canada  East,  (Rec  Gen.  8ei.,  18SB,  May, 
3331,  which  has  the  oomposition  of  Weiidte,  affording  Bi  66-OB,  SI  22-60,  Mg  B-70, 
Sel2-60,!Srn(ra<w,Oa  1-40, 22-25=99-60.    A  relation  to 'Weiaaite  is  doubtful 

PyrargilUte,  Kordenaki61d,  (Anij.  20).  In  prismatio  forzua ;  clearage  not  distinct. 
H.^3-5.  Cl-.:=2-6.  Partly  black,  or  bluish,  liver-brown  or  dull  red,  and  dull  resin- 
ous. Odor  araillaoeous.  Composition  given,  It  §i-|-S:l  Si+4B.  BB.  infiisible, 
becoming  a  little  glazed  in  a  strong  heat.  Soluble  in  muriatic  acid.  Hear  Helsing- 
fors,  Finland,  in  granite.     Pyrarpllite  is  referred  to  altered  iolite  by  Bisohof, 

lAeheTterite,  (Anal.  31,  33).  In  B-aided  priems,  without  diatinet  cleavage.  H.=3-B. 
Q.^2-814.  Greenjsh-grny  and  somewhat  greasy.  Fracture  splintci-y.  Formula 
given  !ft=Si'+651  Si+5S.  B.B.  whitens  and  intnmesces,  but  does  not  fuse.  From 
a  red  feldspar  porphyry  at  Mt.  Viesena,  Fleimaer  Valley,  in  porphyry.  Von  Hauer 
Btates  that  his  specimen  had  no  appearance  of  alteration.  The  reference  of  this 
mineral  here  may  not  bo  correct. 
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Jberite,  Svanberg,  fi'om  MontalTan  near  Toledo,  Spain,  probably  belongs  here.  It 
ooBUTB  in  lai'ga  eix-sided  prisms  with  baeal  cleavage.  H.=;2'6.  6.=:2-89.  Viti-eoliB  to 
pearly.  Composition  according  to  ITorlin,  (Ofr.  at  K  T.  Ac.  Fort.,  1844,  219),  Si 
40-90,  M  80-74,  Fe  16-47,  Mn  1-38,  Ca  0-40,  idg  0-81,  £4-67,  S'aO-04,E  6-56=99-82, 
B.B.  fuses  to  a  dork  pearL 

Swonite  of  Thomson,  (Min.  i.  384),  from  Canada,  near  Lake  Huron,  is  oonsidared 


4.  MIOA  SECTION. 

Oxjgenratio,  {type  ratio),  1:1;  but  ratio  vai'jiiigtol  :|.  Struc- 
ture micaceous.* 


Muscovite, 

(i'i»'+i»rBA 

Mabgarodito, 

(in  part).  (}fi'+yH;  *SR+iifi. 

PULOGOriTE, 

(Jll-+lB)-3i. 

B,OT,r.. 

as-+U)si. 

LErrooLiTE, 

(in  part),   (R',IS)   gi^. 

•■ 

(K-,  B)  mi. 

"     ■     (fi',B)Si. 

LBnnouELANE,  (jfi'-J-fKjSi. 

The  micas  have  been  considered  as  either  inonochnic,  trimetric  or  lies- 
agonal.  But  Senarmontin^is  recent  investigations  has  shown  that  mono- 
dinie  forms  do  not  ^slst.  Ke.at'guea  this  from  tiie  fact  that  no  twins  have 
been  observed  in  whiSia.Sw'tferminal  faces  are  inclined  to  one  another,  while 
they  are  common  parallel  to  the  prismatic  planes  with  these  faces  in  one  and 
the  same  plane,  as  observable  by  optical  means  when  not  otherwise  apparent. 

It  is  well  known  that  slight  admixtures   of  foreign  ingredients  change 

f  ready  the  axes  of  polarization ;  moreover  the  same  ^ate  often  varies  several 
effl-ees  in  the  apparent  optical  angle  in  different  parts. 
But  notwithstanding  the  variations  thus  occasioned,  there  is  still  a 
wide  interval  between  Uie  common  micas  and  the  phlogopites,  the  former 
varying  in  the  angle  between  the  apparent  axes,  from  45°  to  78°,  the  latter 
not  exceeding  20  .  The  following  arc  the  results  of  the  examinations  of 
micas  by  SilUman,  Jr.,  (Am.  J.  Sci^  [2],  x,  372,  and  Senarmont,  (Ai 
et  de  Phys.  [3],  sxitiii,  391,  xxziv,  l7l.  They  are  important 
localities,  independently  of  their  optical  interest. 

*  The  spocics  Margarite  and  Euphyllite  appear  to  be  homocemorphous  with  the 
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I.   Observations  of  Silliinan,Jr. 
1.  American  Muscovite  and  LepidoUte ;  Anylefrom.  ^l 

1.  New  Yoi'k  Island,  4  m.  from   City,  violet  gray,  containing 

blHok  grains, 

2.  Royaiston,  Masa.,  dark  brown,  fine  eryatal, 

3.  ib.  ib  ib.  ib.  anothoi', 

4.  Pennsbnry,  PeQQ,,  smoky  brown,  striated, 
fi.  Philadelphia,  Penn.,  greenish  gray,  banded, 

a.  ib.  ib.     near    Fairmount,  smoky  brown;  re- 

semblee  No.  4, 
1.  Oxford,  Maine,  light  brown, 

8.  Monroe,  Conu.,  brown  witi  patches, 

9.  iWyaUton,  Mass.,  violet  brown ;  in  thick  plates, 

10.  Local.  %  greenish  gray ;  in  crystals, 

11.  Falls  road,  aj  m.  from  Baltimore,  transparent  brown, 

12.  Hear  Ellicott^a  Milla,  Md.,  ib.  ib., 

13.  "  Jones  Falls,"  near  Baltimore,  blackish  graea  ;  symmetri- 

oally  banded, 

14.  GreenSeld,  Ooan.,  greenish  yellow, 

16.  Haddam,  Conn.,  (Qnarry  Hfll),  clear  brownish  green, 
16.  Grafton,  New  Hampshire,  light  brown,  transparent, 
n.  Uoionville,  Penn.,  white,  Corundam  looalityj 

18.  Aoworth,  N,  H.,  greenish  gray,  in  granite, 

19.  Grafton,  N.  H.,   another   specimen,  light  brown,   with 

qaartz  and  tourmaline, 

20.  Templeton,  Mass.,  transparent  brown, 

31.  Orange,  Maee.,  ib.  ib,    beautiful  crystals, 

22.  Willimantic  Falls,  Conn.,  brownish  green,  transparent  in 
granite, 

2S.  Pannsbury,  Penn.,  brown  crystals  ;  another  locality, 

34.  Eoyalaton,  Masa,  dark  brown  ;  2d  locality, 

■"^    Grafton,  N.  H.,  light  brown ;  3d  specimen, 
Middletown,  Conn.,  brownish,  feldsjjar  quarry, 
Chester,  Hampden  Co.,  Maes.,  greeniah  white, 
Norwich,  MasB. ,  greenish  yellow;  Spodumene  locality, 
Pennsbury,  Penn.,  (3d  local.),  brownish  green, 
Goshen,  Mass.,  greenish  yellow,  with  spodumene, 
Greenfield,  N.  Y.,  brownish;  Chrysoberyl  locality, 
Haddam,  Conn. ,  brownish ;  in  large  plates, 
Gouvemeur,  K.  T.,  brownish-white,  in  boulder, 
Templeton,  MasB.,(2dBpec.,J  transparent  brown, 
LeiperTille,  Del.  Oo.,  Pa.,  faint  greenish,  plicated, 
Jefferson  Co.,  N.  T.,  Kreenish ;  in  a  boulder, 
Hebron,  Maine,  light  orown,  transparent, 
Norwich,  Mass.,  yellowish  green  transparent ; 
Haddam,  Conn.,         ib.        ib. ;  Columbite  locality, 
E.  Oh eatei-, Westchester  Co.,  N.  Y.,  yellowish  green  boulder, 
Paris,  Maine,  ib,  ib., 

42.      ib.        ib.,  ib.         ib., 

Brunswick,  Maine,  whitish  brown,  silvery, 
Gouverneur,  N.  Y.)  fair  rose  color ;  no  lithia, 
Paris,  Maine,  whitish,  green  ;  with  green  tourmaline, 

ib.        ib.     ■     ib.     another. 
Orange,  N.  H.,  gray,  with  flattened  tourmaline,  quartz  and 
feldspar, 

48.  Pounal,  Maine,  nearly  colorless  ;  lithia?  mica, 


69° 

BO'-Gg"  60' 

BS" 

a7'-70" 

69° 

40'-7O° 

es 

-69°  30' 

70= 

-70°  30' 

70° 

-70"  SO- 

70 

SO' 

70 

-70"  80' 

70° 

-70°  30 

70 

4fi'-71' 

71° 

-71°  30 

71 

40'-71° 

71° 

71 

45' 

71° 

30'-7a° 

73 

I5'-72° 

80' 

72° 

72° 

37'-72° 

50' 

73= 

-73°  5' 

74 

-74°  30 
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49.  CrOBhen,  MqsSpt  yellowigh  gi 


with  indie olitf, 
another, 
1.  Lenox,  Maas.,  I'ose-colofed  lithia  (!)  mica;  irith  albito, 

2.  American  PMogopiie. 

1.  Popa'a  Mills,  St.  Lawi'enee  Co.,  N.  Y.,  glassy  trnnspnreut, 
S.  Edwards,  N.  Y.,  rich  reddish  brown, 

8.  St.  Lawrenoa  Co.?  N.  Y.,  yallowisli, 

i.  Vrooman's  Lake,  H.  Y.,  in  long  ct jatals  of  a  yellow  color, 

B.  Edward's,  N.  Y. ,  rich  yallowish  brown  color, 

S.  Warwick,  Orange  Co.,  N.  Y.,  in  limcBtone,  jellowish, 

7.  Falls  of  tha  Grand  Calumet,  Canada,  yellowish  green  oiya- 

tals  many  inches  long, 
S,  Pope's  Mills,  St.  Lawrence  Co.,  N.Y.,  large  crystals,  fine  yal- 
lowish brown, 
J.  Edwards,  K  Y. ;  3d  speeimen,  yellowish  brown, 
).  Chnrches  Milk,  Rossie,  N.  Y.,  resembles  the  Pope's  Mills, 
I,  Near  Skinner's  Bridge,  Eossia,  N.  Y.,  silvery  yallow  mica, 
i.  Carlisle,  Mass.,  rich  yellowish  brown, 
I.  Rosaie,  N.  T.,  near  Mrs.  Story's,  light  yellowish, 
J.  Pope's  Mills,  St.  Lawrence  Co.,  brownish  yellow  hexagonal 

crystal, 
G.  TTatural  Bwdge,  Jeffei'son  Co.,  N.  Y,,  rich  yailow;  associ- 
ated with  serpentine ;  same  as  analyzed  by  MaitKcndorfF, 

5.  bis.     ib.        ib.,  another  specimen, 

6.  Edwards,  H.  Y.,  white  silvery,  curved  crystals, 

7.  Vicinity  of  Kossie,  W.  Y.,  rich  yaliow  brown  ;  probably  the 

aame  as  Goavernear, 

9.  Essex,  If.  Y.,  in  limestone,  deep  rich  brown  color, 

3.  UppCT  Ottawa,  Canada,  reddisn  yellow  transparent, 

).  Moiiah,  Eases  Co.,  'S.  Y.,  very  dark  smoky  red, 

1,  Gouvemenr,  N.  Y.,  brownish  eoppor  red;  Pope's  Mills, 

!.  Somerville,  N.Y.,fMnt  brownish, 

1.  Burgess,  Canada  West,  bronzy,  almost  metallic,  semi-trana- 
parant  if  thin ;  opake  in  plates  a  line  thick ;  slightly 
alastio  only,  fonud  with  apatite  in  sandstone, 

L.  FFaoklin,  N.  J.,  bronzy  yellow, 

i.  Bnvgess,  Canada  West,  whitish  yellow, 

1,  Fine,  St.  Lawrence  Co.,  N.  Y.,  very  dark  olive  brown, 

r.  Amity,  8".  Y.,  opakeailvery  white, 

i.  Sterling  Mine,  Morris  Co.,  N.  J.,  rich  yellowish  brown,  in- 


30. 


.. .  .  limestone. 

SHckasminy  Mine,  N.  J.,  deep  olive  brown,  inclining  ti 

low;  in  limsstone. 
Newt»n,  N.  J.,  yaUow ;  imperfect  and  very  small ;  in 


J* 


Apparent  AngLf. 


16"  80' 
I  30'-lB° 
■d.  IB"-!?" 


Angle  very 

About  10° 
Estd.  lO^-ia 


31.  Lockwood,  Sussex,  Ca,N.J.,  deep  olive  brown,  like  the  mica 
of  Fine,  N.  Y.;  in  limestone. 
Nos.  30  to  %"]  ara  less  transparent,  and  the  observations  are  not  esaot.    Besides 
theabova  Anterican  phlogopitas,  there  is  another  found  at  Oxbow,  N.  Y.,  abrownish 
olivagi'een  variety  at  Warwick,  Pa.,  of  about  10°  ;  a  reddish  coppery  variety  from 
St.  Jerome,  Canada,  mentioned  by  Blake,  (p.  221.) 
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n.  Observations  of  Senarmont* 
(I.)  Micas  vihose  optical  m 

Odontaiielon,  Dflouria ;  gangua  dolomite  and  diopside;  brown;  orj^t. 

Lou. J    Hesagonal;  transparent;  brown,  a  little  greunish, 

Loc !    Hexag. ;  transparent ;  dear  brown, 

Loo. i    Hesag. ;  transparent ;  copper-colored, 

Ceylon.     Hexa^;  transparent;  clear  green,  nearly  colorless, 
Fhiladelpliia.    Transparent ;  clear  olive-green, 
Siberia,  in  white  qnartz.     ^Irery,  imperf.  transparent, 
Zillerthal,  in  albite.     Silvery,  imperf.  transparent, 
Arendal,  in  a  fddspathio  root    Transparent ;  pale, 
Loc i    Tranaparent ;  gray,  rhombs. 

Loo. !    Transparent;  olearbrown, 

Couzeran!    Silvery,  greenish-gray,  wiUi  concave  surface  of  cleavage, 

St.  Gothard,  in  qual'tzose  gneiss ;  hexj^. ;  silvery ;  clear  gray, 

Miaafc.    Transparent;  olear  olive  green, 

Ekatliorinenburg.     TYansparent ;  clear  pale  rose, 

Sobetant.     Imperfectly  transparent ;  rose-eolorad, 

Brittany.    Transparent,  rhombic  octetedrons  ;  blond, 

Kimito.  Finland.    Rhombic  ooiahedrona ;  trimaparent ;  clear  blonde, , 

Fialand.     Crystals,  silvery;  grayish  green, 

Aberdeen.    Transparent;  blonde, 

Ekatberinenbiu^.    Sliombio  prisms  in  feldspar ;  crysf. ;  transparent; 

nearly  blonde, 
Loc. 1    Mo,l«;  tal  rford.  j  *  "iSS"' 


(2.)  Micas  with  the  optical  axes  in  the  diametral  plane  of  the  shorter  diagonal 

34.  Late  Baikal.    Hexag. ;  deep  brown ;  transparent,  1 " 

35,  36,  at,  38 — micas  of  nnknown  locality,  1-  4° 

89.  Loc !    Hesi^. ;  deep  bottle  green,  IE" 

40.  Saxony.    Heiag. ;  silvery,  clear  gray;  traosp.,  maeled,  '14° 

42.  Zinnwald,  with  tin  ore.     Hesag. ;  silvery,  greenish  blonde  by  trp.  46-41° 

43.  Loc !    Hexag. ;  transparent;  colorless;  E0° 

44.  Lepidolite;  rbombio,  6S° 
46.  Piedmont.    Ehombic;  silvery  reflection;  grayish-green  by  trp.  6S° 

48.  St.  FSrIol,  near  Drives.    Transparent ;  olive-green,  BB° 

49.  Milan.  Hex^. ;  green  isb-white ;  silvery;  nnctnous,  not  elaetie,  65" 
51.'  Fossran,  Norway.  Hesag. ;  clear  olive-green,  66° 
52.  Scotland.  Brown  ;  in  large  thick  crystals,  68° 
64  Taraseon  (Ari^ge).  Ehombic;  transparent;  colorless,  69° 
65.  Ural,  in  graphic  granite ;  octahedrons  in  quartz;  silver  lustre;  color 

blonde,  T3° 

56.  Uto.    Ehomlw;  lustre  silvery ;  yellowish  blonde  by  trp.,  I'i-IS" 

On  examining  different  micas  pressed  between  two  plates  of  glass,  and 
subjeoting  them  to  changes  of  temperature,  Senarmont  found  no  perceptible 
change  in  the  optical  axes. 

Many  of  the  micas  that  were  reputed  unaxial,  and  are  properlj-  hiotite,  were 

ble   are  in   general   here 
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shown  by  81II  man  nil  also  by  Blake,  to  present  the  optical  characters 
of  a  bias  al  m  c  w  h  a  ery  small  angle.  This  biadal  character,  however, 
has  been  a  bu  1  by  me  to  the  lamellar  structure  of  the  mica.  But 
Dove  has  ec  n  ly  h  wn  by  a  new  method,  (Berichter  Acad.  Berlin,  Apiil, 
7853),  that  they  are  actually  biaxial,  and  they  are  so  regarded  by  Senar- 
mont.  The  greenish-black  mica  of  Monroe,  analyzed  by  von  Kobell,  is  an 
example. 

Mr.  W.  P.  Blake  gives  the  following  list  of  such  micas,  part  of  which  may 
be  phiogopitAs,  (Amer.  Jour.  Sci.  [2],  xii,  6) : 

1.  Olive-green,  from  Greenwood  furnace. 

3.  Silvery,  from  Eaatou,  Pa. 

8.  Crimson,  irom  Topsham,  Mnina. 

4.  Dark  gceen,  &om  Vesuvina,  seven  different  varieties. 

5.  Deep  copper  red,  from  Fi-ankiin  fnrnaee,  Sneses  Co.,  K.  J.  (probably  « 
pHogopite). 

6.  Dark  bottle-green,  from  Moor's  Slide,  Ottawa,  Canada. 
1.  Dark  brownisli-green,  from  St.  Lawrence  Co. ,  N.  T. 

8.  Sieli  amoty  ydlow,  emd  another  dorJc  brownieh-red,  from  linmnma,  St. 
Lawrence  Co.,  N.  T. 

S.  Dark  brown,  from  Gouvemeur,  N.  Y. 

10.  Dai'k  green,  from  Monroe,  Orange  Co.,  H.  Y, 

11.  Fiery  red  by  transmitted  light,  ftom  Moviah,  Esses  Co.,  N,  Y. 

ia.  Copper  red,  from  St.  H.  Jerome,  Canada  East — angle  10°.  A  phJognpite. 

No  micas  were  examined  by  Mr.  Blake  but  what  gave  indications  of  two 
axes,  when  they  were  not  too  dark  for  trial.  The  foUowingaresome  of  these 
darker  varieties :  a  dark  green  by  ti'ansmitted  light,  from  Sussex  Go.,  N.  Y. ; 
another  from  Middletown,  Ct. ;  another  from  New  York  laJand. 

According  to  investigations  thus  far  made,  the  muscovites  vary  in  the 
apparent  inwjnalion  of  tlie  axes  between  44°  and  75°  ;  the  phlogopites  be- 
tween 3"  and  20° ;  the  biotites  range  below  5°.  Silliman,  Jr.,  observe.'!  that 
the  muscovites  ate  confined  to  granitic  and  other  igneous  rocks,  while  the 
phlogopites  are  exclusively  found  in  granular  limestone  and  serpentine.  The 
former  contain  in  general  potash  or  lithia,  and  little  magnesia ;  and  the 
latter  contain  magnesia,  and  often  but  little  alkali.  ■ 


Trimetiic ;  1 :  1=120°.  Occuiring  forms  usually  hemiliedral, 
with  a  raonoclinic  aspect.  Cleavage :  basal  eminent ;  occasion- 
ally also  at  right  angles  to  two  opposite  sides  of  0,  separating  in 
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fibres.  Twins  :  often  obaervaWe  by  internal  markings,  or  by  po- 
]arized  light ;  composition  parallel  to  T.  JFolia  sometinzes  aggre- 
gated in  stellate,  plumose,  or  globular  fonns ;   or  in  scales  and 


I.  Ut6 

gi 
47-60 

Si        ^e 
87-80     3-20 

O'SO 

3.  Broddbo 

46-10 

31-60     S'65 

1-40 

3.      ■    " 

47-97 

SI -69     6-87 

1-07 

4  Fahlvin, 

46-32 

S4-Sa     6-04 

5.  Kimito, 

S6-80     4-63 

6.  Oehofak, 

47'19 

33 -BO     4-47 

2 

7.  Abborf. 

39-45 

9-37  Se-78 

8.  Fuchsite, 

47 -9S 

34-45     1  '80 

— 

H.=3 — 2'5.  G.=2'75 — 3-1.  Lustre  more  or  less  pearly.  Color 
white,  gray,  pale-green,  and  violet-yellow,  sometimes  brown  and 
dark  olive-green  ;  colors  different  in  axial  and  diametral  directions. 
Streak  uncolored.  Transparent — translncent.  Thin  laminse  flex- 
ible and  elastic,  very  tou^,  Sectile.  Biaxial ;  angle  between  the 
axes  of  polarization  45° — 75°. 

Oom,po>ifiott.—(,tP,  E)SiJ;  mostly  (A-ft=-|-f|H)Sil.  Analjaea:  1,  2,  H.  Rose, 
(Bohw.  Joar.  xxis,  282,  and  Gilb.  Ann.  fsxi,  IS,  and  Pogg.  i,  75);  S,  Syanberg,  (S. 
V.  Ac  H.  1889,  156) ;  4,  6,  6,  Boso,  [loc  oit) ;  7,  Syanberg,  (loe.  eit.) ;  S,  Soliaf- 
hilutl,  (Ann  d.  Ch.  u.  Pbarm.  xUv,  40) : 

fig      t.        HF 
0-60     0-56,fi2'63=101-59,Ro8e. 

8-39     1-12,  fil-00=e8'a6,  Kose. 

8-31    ■ — ,  F  0'72,  Al  0-35,  fi  8-33,  S. 

-11  8-23     1-09,  H  0-98,Ti  (i-ac(=99-18,  R. 

■aef  9-23     0-71,fl  1-84=99-63,  Koae. 

-68  8-36     0-2B,  S  4-07,  CaO -13=1 00-8 8,E. 

3'29     5'Oa    ,  F  0-39,  Ca  0-32,  fe  1'46, 

ifTn  3-67=90-59,  Svanberg. 

0-73  10-76    ~,  S"  0-35,  Si-  3'95,  Sfa  0-37, 

Ca  0*4a=100-76,  Sohaf. 

In  analyaes  2  to  6  tlie  oxygen,  of  the  protoxyds,  peroiyda,  and  ailiea  has  the 
ratio  1  :  12  ;  16;  or  as  nearly  1  :  13  :  16^,  which  givae  for  tha  oxygen  ratio  for  the 
bases  and  silica  4 :  6,  and  affords  the  above  formula. 

The  AbborforsB  niiea  (No.  7)  giTes  oioaely  the  ratio  3 :  9  :  13. 

Analyais  Ko.  8  has  nearly  the  ratio  1  ;  9  ;  13.  The  formnla  correaponding  would 
be  (TVft'-hrfffi)SH 

B.B.  fuses  with  some  diffienlty  to  a  grayifih-yellow  blebby  glass.  Dieaolres 
easily  -with  borax  and  salt  of  phosphorne,  leaving  with  the  last  a  silica  skeleton. 

The  variety  composed  of  scales  arranged  in  plumose  forms  is  called  plumose 
miea  ;  and  that  with  a  diagonal  filearage,  prUmatic  mica. 

Hiea  ia  one  of  the  constituents  of  gi'anite,  and  its  associate  rooks,  gneiss,  syenite, 
and  mica  slate.  It  also  oeenrs  in  more  recent  aggregate  rocks ;  also  in  imbedded 
otyatiJa  in  granular  limestone,  waeke,  trachyte,  and  basalt  Coarse  lamellar  aggre- 
gations often  form  the  matrix  of  crystals  of  topitz,  tourmaline,  and  other  mineral 
species.    The  FuehdU  is  a  green  mioa  from  Schwarzenstein  in  the  Tyrol. 

Siberia  atfords  lamiuEc  of  mica,  sometimes  exceeding  a  yard  in  diameter ;  and  other 
remarkable  foreign  localities  are  at  Knbo  in  Sweden,  and  Skutterud  in  Norway. 

Fine  ei-ystallizations  of  mica  occur  in  granite  at  Acworth,  Grafton,  and  Alstead, 
N.  H.,  and  the  plates  are  at  times  a  yard  across  and  perfectly  transparent;  also  at 
Paris  and  Streaked  Mountain,  Maiue.  In  Massaohuaetta,  at  Chesterheld  with  tour- 
maline and  Albite.  Barre  and  South  Eoyalston,  in  two  localities  with  beryl,  and 
at  Mendon  and  Brimfield ;  at  Chester,  Hamden  Co,,  Mass.,  faint  greenish.  Agreen 
variety  ooenrs  at  Unity,  Me.,  on  the  estate  of  James  Neal ;  and  prismatic  mica  at 
Russeu,  Mass.  In  Conneetieut,  at  Monroe  of  a  dusky  brown  color,  having  internal 
hexBgonal  bands  of  a  darker  shade  ;  in  brown  heiagonal  oryatal  at  the  Middletown 
feldspar  qnarry ;  at  Haddam,  pale  brownish,  with  columbite,  and  also  similar  at 
another  locality  with  garnets.  Sis  milea  sonOieast  of  Warwick,  H.  T.,  crystals  and 
plates  sometimes  a  foot  in  diameter,  in  a  vein  of  feldspar ;  a  mile  northwest  of 
Edenvillo  in  six-aided  and  rhombic  prisms  ;  aiWery,  near  Edenville ;  in  8t.  Law- 
rence Co.,  ei^ht  miles  from  Potsdam,  on  the  road  to  Pierrepont,  mica  is  fonnd  in 
plates  seven  inches  across;  town  of  Edwards  in  large  prisms,  six-sided  or  rhombic  ; 
Greenfield,  near  Saratoga,  in  reddish-brown  crystals  with  chrysobei-yl ;  on  the 
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Croton  acque^uct  near  Tonkers,  in  rhombio  priams  with  a  transrel"ae  cleav- 
age, la  Pennsylvania,  in  fine  hesagonal  crjetala  of  a  dark  brown  eolor  at 
Peausbupy  near  Pennaville,  Cheater  Co. ;  in  Philadelphia  Co.  on  the  rail- 
road near  Philadelpbia,  smoiy  brown  Yitli  hexagonal  internal  bands;  at  Chesniit 
TTill  near  the  WiaaahieooD,  a  green  variety;  at  Laiperville,  Delaware  Co.,  faint 
greeoi^ ;  in  New  Jersey,  crystala  arc  obtained  at  Newtown  and  Franklin.  In 
Maryland,  at  Jones's  Falls,  a  mile  and  three  qnarters  from  Baltimore  ;  the  plates 
show  by  transmitted  light  a  series  of  oonoentrio  hesagons,  the  eides  of  whieh  are 
parallel  with  the  sidra  of  a  hexagonal  prisra.  Other  looalitiea  are  given  on  pages 
318  to  220. 

Thomson  has  analyzed  (Min.  i,  S60)  a  miea  reported  from  Orange  Co.,  H.  Y.,  and 
stated  to  be  in  "  fine  rliomboidal  priams,"  and  obtained  5i  49'88,Sl  aS'el,  S'e  7-81, 
£  16-20,  Ca  618,  Li  0-06=101 -89,  affording  the  oxygen  ratio  1:3:  e=fiSi4-E8i, 
corresponding  to  some  Lithia  mjoaa. 

Another  mica  from  Chamouni,  (probably  biaxial,  but  not  fully  aseertainod),  af- 
forded DdeasB,  (Aon.  Ch.  Ptiya,  [3],  xxv),  Bi  41-23,  SI  13-93,  Pe  21-81.  SLg  4-l0, 
£  B-0&,  Sift  1-40,  Ca  a-5S,  i'e  5-03,  STq  1-09,  ign.  0-9,  F  l-58=99-78.  It  gives  the 
ratio  1 :  2i  :  4.     G.-8-127. 

A  chrome  mioa  afforded  Schathautl  (Ann.  d.  Ch.  u,  Pharm.  ilvi  325)  Bi  47-88,  il 
18-16,  PeS-72,  Slg  11-68,  6:7-27,  5to  1-I6,er5-91.  Sa  1-17,  H  3-86,  PI  trace= 
9B-S0. 

Altebtso  Fokjiib. — Mica  at  timeS  becomes  hydrated,  losing  its  elasticity  and  trans- 
parency, and  often  some  portion  of  the  alkalies  and  oxyd  of  iron. 

Jfar^orotfiie.— It  is  possible  that  Mtj-fforocKte  (analyses  6  to  11  below)  may  resalt 
from  a  change  of  this  kind;  it  is  a  ohangein  tile  oxygen  ratio  for  the  protoijds,  per- 
oxydsand  silicafrom  1 :  12  :  18-25  to  2  ;  12  :  17-6,  with  the  addition  of  some  water, 
a  change  due  partly  to  the  added  water,  and  perhaps  partly  also  to  the  addition  of 
magnesia  and  soda,  as  the  analyses  afford  more  soda  and  magnesia  than  exist  in 

Muscovite.  The  formula  corresponding  to  the  above  ratio  is  (-Jft^-J-fElSi'.  In 
appearance,  and  optical  characters,  this  Mioa  resembles  Muscovite ;  but  it  is  much 
moropcarlyor  silvery  and  less  transparent  and  slastic;  and  it  is  often  in  radiated  ag- 
gregations of  scales  or  plates,  a  condition  which  would  expose  the  mineral  espe- 
cially to  alteration,  G.=2-a7a,  Schafhftiitl,  2-^9—3-81,  Brewer;  2-617,  Delesse ; 
2-831,  Rammolflberg. 

"■"     "-e,  (Anal.  4,  6),  also  is  probably  hydrous  muscovite;  it  gives  the  oxygen 
-    ■ "  -'      1    .  ■■  '      1  .:  ..1. .    11.  1^ ^  of  them. 


iBoovit*  ;  but  it  lias  lost  the  alkalias  or  part  ol 
E,^3'7'6.    G.=2-64a.     It  is  from  Stonagwyn,  St,  Just,  Cornwall. 

Oaim/wriU  of  Delesse,  appears  also  to  be  a  Margarodite,  and  perhaps  a  hydrous 
Musobvite.  The  analysis  corresponds  to  the  fornnila(J^'-f-,XS)Si  *-(-}&  It  has  a 
scaly  texture,  a  pearly  lustre,  yellow  or  yellowish- white  color,  and  occurs  asaooiated 
with  kyanitc,  at  Pontivy,  in  Brittany. 

SericiU  of  K.  List,  is  regarded  by  him  as  near  Damourite,  H.=l.  G. =3-897. 
Foliated  in  one  direction,  plates  undulated.  Lustre  silky.  Color  greenish  or  yel- 
lowish-white. B.B.  esfoliatos  strongly,  and  fuses  on  the  edges  with  a  bright  light, 
to  a  grayish  enamel.  Decomposed  slowly  by  muriatic  acid.  Oxygen  ratio,  if  part 
of  the  iron  is  peroxyd,  1  :  3  :  6  :  f .  From  a  sofaist,  with  quartz,  in  the  Tannus  range. 
Western  Germany, 

Mica  also  occurs  altered  to  ^eaiite  or  Serpentine,  through  the  action  of  bicarbon- 
ate or  silicate  of  m^nesia  in  infiltrating  waters.  _ 

A  hydrous  mica  (Wasserglimnier,  Morin,  Ann.  d.  M.  [3],  svii),  afforded  Morin,  Si 
34-8,  ftl  10-3,  Ca  8-4,  fl§  8-1,  Pe  IS'O,  Sin  5-0,  614-4=98-9.  Oxygen  ratio  for  the 
pvotoxyda,  peroxyds,  silica  and  water,  a"34  :  1 :  8-79  :  2-68. 

The  following  are  analyses  of  other  hydroos  mieas:  1,J.  D.  Darraak,  (this  Min,  3d 
edit.  367);  3,  Knasio,  (Ramm.4thSuppl,  75);  3,  Smith  and  Brush,  (Am.  J.  Sci.  [2], 
XT,  210,  xvi,  46);  4,  Lehunt,  (Thomson's  Min.  i,  336);  S,  Thomson  (ib.);  6,  Schaf- 
hiiutl;  1,  Delesse,  (Ann.  d,  Minos,  [4],  xvi,  302,1849);  8,  Rammelsberg,  {Po^, 
IxKxi,  38) ;  9,  10,  1 1,  Smith  and  Eraah,  (Am,  J,  Sci.  [2],  xvi,  48,  47) ;  12,  Delesse, 
(Ann.  Ch.  Phye.  xv,  248) ;  13,  X.  List,  (Ann.  Ch.  Phai-m.  Ixxxi,  181): 
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1.  Uiiiouville,  J/KSd.  46-T5  39-20        (r.     1020-89  6'66  4  90=98 '8  2,  D. 

2.  Zsidoracs,        "     48-07  88-41        ir. lO'lO  3-42,Btii(r.=100,K. 

8.  Litchfield,        "     44-60  36-23      I-S*  O'S'?  0-50  4-10     6-20  B-26,firn  and  F  Jr.= 

100-6,  S.  and  B. 
4.  Oom-wiJl.  Gilk     46-15  40-11    ^2-43  1-90  4-17   4-2S=69'0I,Leliuiit. 

6.  ?  "         41-80  82-62   "  5-18  l-fiO   9-23     4-00=J00-42,Thom, 

e.  Zillevthal,  Marg.,  ilm  34-90  Pel-BO  1-96    4-07    7-96  1-48=98-88,  Sohal 

7.  St.  Etienne,    "      46'28  33-08      8-48  2-10   1-48     8-87  4-12,]&n  and  Fii-.= 

99-28,  DeleasB. 

8.  — -?  '■      47-84  32-36      3-06  1.28  0-29  1-56  10-26  a-43=99'O0,  Bamm. 

9.  Monroe,  "       46'50  33-91        3-69  0-90    2-70     7-33  4-63,  F  0-82,  CI  0.31, 

Smith  Ss  Brush- 
ID.        "  ■■      46-70  33-76      3-Jl  1-16   3-85    7-49  4-90,  F  0-82,  CI  0-81 

Smith  &  BmBh. 

11.  Chester  Co.,  ■'      45-60  34-6B        ir.     1-08  2-31  a-86    8-10  5'4n=99-29,  S  &  B. 

12.  Daimurite,  46-22  87-86        (r. 11-20  5-2B=89-52,Dela9se. 

13.  Sericife,  49-00  23-65       0-94  0-63  1-75    9-11  8-41,  ^e  8-07,  SiF' 

1-60,  Ti  1-69=100-14,  L. 

The  Vhionville  mica  is  whitiah;  ratio,  exclusive  of  water,  1-61  :  18-32  ;  24-29. 
That  fi-oEu  Zuidonaci  gives  the  ratio  {esoluding  the  water)  1  :  10-6  ;  14-8,  oorreBpond- 
ing  nearlj  to  (xrJl'-|-r?fi)Sif+ifi.  The  LilchjUld  mica  is  nearly  colorless  aud 
pearly,  and  oocnra  with  kyaiiite  ;  Q.=:2'7e  ;  ratio  l-M  :  12  :  16-01.  The  Maryaro- 
dite  of  St.  JDtienne  is  iu  graphic j^anito ;  that  of  Monroe,  ia  associated  with  topaz 
andfiiior;  that  of  Chester  Co.,  Pn.,  is  found  at  the  Poorhouse  quarry,  and  is  in 
Bttiall  iraplantad  crystals  having  it  pearly  taleo-micaiieous  aspect,  associated  with 
ittmlonted  crystals  of  orthodase,  (Chesterlite). 

Thi-ougli  Margarodite  the  mien  section  passes  to  the  chlorite  section  ;  and  if  a 
distinct  species,  it  should  be  arranged  near  Euphyllite. 

PHLOGOPrrE,  £reit.     Rhombic  Mica.     Magnesia  Mica,  in  part. 

Ti'imetrie.  In  rhomliie  or  hexagonal  prisms,  with  refraction  bi- 
axial; I:I=1%0°.  Color  yellow  or  copper  red :  also  white  or  col- 
orless, and  different  sliades  of  brown.  Cleavage  as  in  Miiscovite. 
Angle  between  apparent  optical  axes  S°  (or  l^s)  to  20''. 

OowiposiiJon,— (fIt'+sK)Sv=sE'§i-!-2lOi,  as  in  some  Idocrase  and  Allanite. 
1,  Mean  of  three  analyses  by  Meitzeiidoi-ff,  (Po^.  Iviii,  1B7) ;  2,  Svanberg,  (K.  V. 
Ac.  H.  1839) ;  8,  4,  5,  Crawe,  (Am.  J.  Sci.  [2],  x,  396) ;  6,  Delesse,  (Bull.  Soc.  Geol. 
deFr.  [2],  is,  lai): 

Si       Si       ¥&    %     an      £      F 

1.  N.  y.,  41-30  16-35     1-77  28-79   9-70  3-80,  Sa,  someLiO'OB,  ign. 

0-23.M. 
'L  Sala,  42-66  12-86^.11  35-39  1-06    fl-Ol 

3.  Edwards,  N.Y.,  40-16  17-36     28-10   10-51 

4.  "  40-3S  16-46      29-65    7-23 "  4-94,  ign.  0-95=99-48, 

5.  "  40-36  16-08     S0-2S  —    6-07  2-65    "  4-39=99-80,  Ci-aw. 

6.  Vosges,  37-64  19-80  i'l -61  80-33  0-10    7-17  0-S2    "  I'OO.ign.  l-Sl=99-eT, 

Delesse. 
The  mica  of  Ko.  2  has  not  been  examined  optioaUy ;  yet,  e^  it  agrees  in  atomic 
pi-oportions  with  the  PhlogopUe,  it  appeiu-B  to  belong  here.  The  oxygen  ratio  in 
this  species  is  probably  3:3:6.  Mr.  Craw's  analyses  however,  afford  1-77  :  1  :  2-69 
:=7  r  4  :  11,  and  Meitzeadorff's  nearly  the  same.  The  silico-fluorids  in  the  former 
are  about  l-24th  and  in  the  latter  l-30th.    Delesae's  analysis  affords  the  ratio 

B.B.  like  common  mica,  fusing  to  n  white  enamel,  and  giving  the  reaction  usually 
of  fluorine. 
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SILICATEB,   MICA  SECTION.  SJa 

So.  3,  deep  yellowish  brown ;  4,  transparent  and  colorless ;  6,  from  same  oryata 
but  opaf[iie  from  partial  alteration. 

This  mica  is  espeoialty  aharacteristio  of  granular  limestone.    For  localities  st 
B  nuneral  occurs  like  i>Mier  phlogopites  in  limestone. 


page  ai9.    The  Yoeges 
ALTKBEn  FoKiiis. — TTn 
ity,  becoming  pearly  in  lustre,  with  often  brownisli  spots,  sali  from  the 
of  tbe  osvd  of^iroa.     No  analysis  lias  been  made  of  the  altered  mineral. 


ALTKBEn  Forks. — The  phlogopites  are  quite  liable  to  change,  losing  thei 
'     '    lustre,  with  often  brownisli  spots,  as  if  from  the  h; 


o  steatite  has  been  observed. 


Trimetrie?  UsTial  in  tabular  prisms.  Cleavage:  basal,  MgLly 
eminent.  Also  common  in  foliated  maaaes.  Refraction  biaxial ; 
angle  between  tlio  axes  less  than  5°. 

H. — 2'5 — 3.  G.=2-Y — 3*1.  Lustre  pearly;  often  submetaUic 
on  the  terminal  faces  of  tlie  prism ;  splendent — shining.  Colors 
various,  as  in  the  preceding  species,  usually  dark-green  or  brown, 
or  nearly  black :  sometimes  white  or  colorless,  ^eak  nncolored. 
Transparent — opaque.     Thin  laminae  flexible  and  elastic. 

Composiiion.— fi=Si-|-H5i=(iS'+jS)8;,  as  in  Garnet.  Analyses :  1,  Klaproth, 
(Beit);  3,  H. Koae,  {loc.  cit.);  3,  4, 5, Kobell,  (Kaatn.  Arch. xii, 20) ;  e.'?,STanberg, 

S>G.cit);  8,  Kobell,  (J.  £  pr.  Chem.  xutvi,  309);  9,  Bromeis,  (Pogg.  lv,I12);  10, 
.  Rose,  (Gilb.  Ann.  Ixri,  18);  11,  Ohodnev,  (Po^,  M,  881,  mean  of  2  anal.);  12, 
Varrentrapp,  (ibid.);  IS,  14,  Smith  and  Bnisli,  (Ani.  J.  8oi,  [2],  xvi,  45,  46);  '  '  " 
Bromeia,  (Bischof's  Lehrb.  d,  GeoL  ii,  1418): 

Si        Si      Pe       Klg      S 

1.  Siberia,  42-60  11-BO  22-00     9'00  10-00,  Ha  2-0,  im.  1-00=:98,  Klaproth. 

2.  "  40-00  12'6l  19'OS  16-70     6-Gl,HF  3-I0,Mn0-63,?iandS'6l-6S,E.. 

3.  "  42-12  12-83  10-38  16*15  8-68,  Po  9-36,  fl  l-<rt=100-49,  KobeE 
4  Monroe,  N.  Y.,  40-00  16-16  7-60  2I-S4  10-83,  HF  0-63, 1'i  0-2,  S  S-0=99-76,K. 
6.  Greenland,        41-00  16-88    4-SO  18-86     8-76, HF (j-ane, Fe6-06, fl:4-30=99-36,K, . 

6.  Pargas,  43-68  31-68  10-39  10-27    8-45,  F  0-61,  Mn  076, 53-35,  Oa  0-56= 

99-80,  Svauberg.. 

7.  Rosendale,  44-41  16-86    11-26     4-06,  FO-41,  i'e20'71,  ]!iaO'45,B  118,. 

6a  0-90,  Ca,  0-43=101-60,  St. 
B.  BodBBmais,       40-36  16-13  13-00  23-00     6-88,  S  0-44=100-26,  Kob. ;  G.  2-7. 
9.  TesuyiuH,  89-76  15-99    8'29  3449    8-78,  Oa  0-87,  ign.  0-76,  undo.   0-1=- 

10.  L  Baikal,  43-01  16-06    4-93  26-97    7-66,  HF  0-68=97-19,  Eoae.  [98-62,  B. 

11.  VesuTius,  40-91  1779  11-03  19'04    9-96,  Ca  0-3=99-02,  CbodneT. 

12.  Zillerthal,         39-86  16-07  13-21  16-60  £,:Sa  and  loss  13-68,  Oa  049=100,  ¥.. 

13.  Monroe,N.T.,  89-88  I4-SG     7-68  38-69     9-11,  Sa  1-I2,fl  1-30,  FO-95,  01  0-44= 

-^  99-16,  8.  A  B, 

14.  "  39-51  15-11     7-99  23-40        10-20  fi  1-36,  F  0-96,  CI  0-44=68-96, 

S.AB. 

15.  Putnair.  Co.,      39-62  17-35    6-40  33-86     8-95,  Sa  1-01  fl  1-41,  P  1-20,  CI  0-27= 

99-06,  8.  &  B. 

16.  Laaeh,  43-02  16-85  11-63  18-40     8-60,      "  1-15,  Ca  0-71=100-86',  B. 

a  Much  ammonlocal  waMr,  on  fgnltlDn,  giTen  oK 

The  above  magnesia  micas  give  for  the  most  part  for  the  oxygen  of  the  prot 
oxyds,  peroxyds,  and  silica,  the  ratio  1:1:2,  affording  the  above  formula.  The 
Pargas  miea  has  the  ratio  8:1:3.  In  composition,  Biotite  and  Phlogopite  appear 
to  be  distinct,  although  optically  no  definite  tine  ean  yel  be  drawiti. 

B.R  fuses  with  difueulty  to  a  grayish  or  bUokiali  glass.  With  the  fluxes  an  iron. 
glass. — Localities  as  mentioned  on  page  321. 
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DESOKIPTIVE   MINEKAIOGT. 

fart,  at  least,  optically  biaxial,  by  Sniiman, 
cmeii  by  Sauannont,  wlio  takes  the  ground 
that  the  spacias  is  not  rhombohedral.  The 
annexed  figure  by  Marignao,  repreaenfe  tSa 
rhombohedral  aspect  of  a  Teauvian  specimen, 
pobably  the  same  found  to  be  biaxial  by  Silli- 
man,  Jr.  Marignao  gives  the  angles  R ;  E= 
62=  46',  E  :  a=99=40'  (99°  46'  by  calculation), 
a  on  0=102°  28',  a  on  o'=98'>  23',  a  on  o"~ 
S6°  37'.  _ 

The  mica  from  Greenwood  Furnace,  Monroe, 
H.  Y.,  analyzed  by  von  Kobell,  (anal.  4),  occurs 
in  lai^e  and  very  regular  rhombic  priBma,  (some- 
times 5  or  (t  inches  across),  oblicrne  from  an  acute  edge ;  and  also  in  tetrahedral  pyr- 
amids; the  faces  of  the  pyramids  inolined  to  the  oleayage  plane  at  113°  to  114°; 
Eobell  gives  for  the  angle  R  :  E  (faces  of  the  pyramid)  11°  to  73°.  This  is  the 
same  mica  with  that  analyzed  b^  Smith  and  Brash,  {anal.  18,  14),  as  Mr.  Brush  has 
assured  himself  by  an  examination  of  von  Kobell's  specimens  at  Munich.  It  is  the 
Rliomhenglimmer  of  Kengott,  (Pogg-  Izxiii,  661).  In  composition  it  is  true  biotite. 
The  Teauvian  biotite  occurs  in  brilliant  crystals,  (Meroxene),     A  brownish-green 


^TBBED  FoHus. — Rvbellajt  is  considered  an  altered  biotite ;  it  occurs  in  email 
hesagonal  forms,  of  a  red  color,  in  a  kind  of  wacte.  Steatite  is  also  a  result  of 
the  alteration  of  this  species,  as  in  granite  at  Brflnn  and  Thiersoheiro.     Among  the 


Trimetric.      Occars  often   in  oblique  rhombic  and  I 

prisms  of  119°  to  130° ;  also  in  coarsely  ^ 

ingof  foliated  scales.    Cleavage :  bas^,  highly  eminent. 

H.=3-5— 4.  G-.=2-8^1^-§.  Lustre  pearly.  Color  rose-red, 
violet  gray,  yellowish,  whitish.  Translucent  Apparent  angle  of 
optical  axes  70"— 78°. 

ftjmpoj!ttoji,-7Aocording  to  Bammelsbei^,  the  analyses  afford  the  following  for- 
mulas, tiia  fluorine  replacing  part  of  the  oxygen  ; — 
1.  Ural,  Chursdorf,  Uto,  Rozena,  Zinnwald  (aomra.),  Altonberg  (Stein) 

ftsi+Bsi  [=(iR=+sS)  Sit.] 

%  Zinnwal6,  Roaena,  (Ramm.  anal.  16),  3  KSi+8K8i[=n early  {\  S'+|fi)  gil] 

3.  Juschakowa,  (anal.  19.  20),  8  ESi+2figi[=(tfi'4-|K)Si  3.] 

4.  Altenberg,  (Turner,  anal.  II),  fi'gi+6BSi[=(jJt'+ffi)§i.] 

Ratio  of  fluorine  to  oxygen,  in  the  Ural,  Chnradoi-f,  ITto  and  Rozena  micas  1  :  20  ; 
in  the  Altenberg,  (Stein)  1 :  60;  in  the  Zina-wald,  1  :  14,  1  :  ll,;i  :  12;  in  the  Juscha- 
kowa, 1 :  8;  in  Turner'a  Altenberg  1 ;  26;  in  Eammelsberg'a  Rozena,  (anal.  18), 
1  ;  13.    The  last  is  the  prevailing  ratio. 

Analyses:  1,  Klaproth,  (Beit.  i,ii,v);  2,  Gmelin,  (loc.  cit.);  3,  Eralowansky, 
(Schw.  J.  liT,  330);  4,  5,  Gmelin;  6, Turner,  (Edinb.  J.  Sci.  iii,  and  vi,  81);  7, 
klaproUii  a,  Lohmeyer,  (Pogg.  Ixi,  317);  9,  Stein,  (Ramm.  5th,  SuppL,  119);  10, 
'Eammelsberg,  (ib.,  119) ;  11-^16,  Turner,  (loo.  cit.) ;  16,  Rammdabei^,  (5th  Suppl. 
120) ;  17,  18,  Eegnault,  (Ann.  d.  Mines,  [3],  xiii,  161,) ;  19,  20,  Rosales,  (Fogg.  Iviii, 
164);  81,  Stein,  (J.  £  pr.  Chem.  ixviii,  296): 


>y  Google 


BILICATJ" 

;s,  MICA  sKCTioN.                               227 

Si 

Si       Pe 

75 

Sir, 

£        Li      HF 

4-00 ,  fl  and  loss  2-50=100,  Klap. 

a.  40'O6 

83-61 

1-40 

4-19    3-59     3-44,Mg0-41,P0-ll,S:iOBa4-]8,G. 
4-19    3-68     3-60  (With  P),MgO-41,a  and  iofls 

6-90    4-79     5-07,  S  (»-oce=101-03,  Gmelin. 

3.  49-08 

34-01     

1-08 

— 

i.  62-afi 

28-35 



S-66 

6.  46 '2S 

14-14  17-97 

4-57 

4-90   4-21     8-53,3  0-83=101-39, 

6.  44-28 

1-66 

9-47   4-09    6-14,  Fe  11-33=100-60. Turner. 

7.  47 '00 

30-00  15-60 

1.76 

14-50     — ^98-75,  KlaprotJi. 

8.  42-97 

20-59  14-18 

0-83 



10-02    1-60    ,  F  6-36,  Sa  1-41,  CI  0-21,  iga. 

0-22=98-38,  Lohmeyar. 

9.  48-66 

17-67 

— . 

1-24 

8-60    2-41  F8-16,  '&6  14-67,  Slg  0-63,  Sa  0-71= 
102-64.  St. 

10.  46-62 

21-81     4-68 

_ 

1-96 

9-09    1-27  "7-47,  Fe   6-80,  "    0-44,  Na  0-39, 
P  0-18=100-66,  R. 

11.  40a9 

22-49     

2-02 

7-49   8-06    3-99,  J'e  19-78=99-25,  Tnrner. 

12.  60-91 

28-17     

1-08 

9-50   5-67    4-11=99-44,  Turner. 

18.  60-35 

1-23 

9-04   5-49    6-20=99-61.  Turner. 

14.  50-82 

21-38     

traee 

9-86   4-06    4-81.  Sa  9-08=99-95,  Turner. 

16.  40-Ofl 

22-90  37-06 

1-19 

4-30   2-00    2-71,=100-82.  Tamer, 

16.  51-10 

26-76     

1-29 

10-29    l-27F7-13,Stg  0-24,  08  0-40,   S"a  1-16, 
P  0-16=100-38,  Ranua. 

It.  62-40 

26-80     

1-50 

9-14   4-85    4-40=99-O9,  Eegnaiat. 

18.  49-78 

19-88  13-22 

8-79    4-16     4-26=100-01, 

19.  48-93 

ie-08      

5-S9 

10-96   2-77,F10-44,Oll-31,Ca0-14,NQ2-23,a. 

20.  46-1(2 

21-05     

4-12 

isnd  und.,J  10-01, Cll-Ol.CaO-12. restwnd R. 

21.  47-01 

20-35  U-S4 



1-53 

9-62  4-88,F  1-43,  CI  0-40, igQ  1-58=100-54,  S. 

1,  a,  3,  from  Rozena ;    4,  ChnrBdorf;    5— 10,  Zinnwald;        ,  „,       ,       , 

Uto;  14,  15,  Cornwall ;  16,17,  Roaena;  18,  doubtful;  19,  20,  Jiia<^iakowa,  Ural; 
21.  Altenbei-K 

Fuaas  eaeilytoa  white  or  grayish  glaaa.  sometimes  magnetic;  the  flame  often 
purplish  red  at  the  moment  of  fusion.  The  Zinnwald  mioa  has  been  called  Snji- 
vnddite.  More  chemical  inveatigationa  are  required  before  tlie  epeeies  Lepidolite 
can  be  correctly  aubdiyidad,  or  comprehende*!.  Phyaioally  it  is  hardly  distinct 
from  Muacovite. 

Foreign  localities  as  above. 

In  the  United  States,  a  rose  mica  is  obtained  at  the  albite  vein  in  Chesterfield, 
Mass.,  and  at  Goshen.  Mass. ;  granular  variety  at  Paris.  Maine,  -with  red  tourma- 
lines; also  near  Middletown,  Conn.  The  Goshen  mineral  is  of  difficult  fusibility 
and  ^ght  lithisi  reaction,  sjid  may  not  be  of  this  speoiee. 


LEPIDOMELANE,  Soltmann,  Pogg.  1,  664. 

Hexagonal  ?  Triinett'ic  ?  In  small  six-sided  tables,  or  an  ag- 
gregate of  minute  scales.     Cleavage  basal,  perfect. 

H.=3.  G.=3-0.  Liiatre  of  the  scales  adamantiae,  inclining 
to  vitreous.  Color  of  the  scales  black — occasionally  a  leek-green 
reflection.  Streak  moimtain-green.  Opaque,  or  translucent  in 
very  thin  lamiaEe.     Somewhat  brittle. 

Omnposiiion.— fi^i-|-3  BSi=(jB'-(-sB)  Si.     Analysis  by  Soltmann  r 
§i  87-40,     Si  11-60,     5e  27-68,      Je  12-43.   jSlg  &  Ca  0-26,    fi  9-20,  H  0-60=99-49. 

!B.B.  at  a  red  heitt,  beeoraea  pinchbeck-brown,  and  resembles  magnetic  pyrites; 
then  fuses  to  a  blaci  opaque  magnetic  enamel.  With  boras  forms  a  bottle-green 
glass.     Disaolvea  eaaily  in  muriatic  or  nitric  acid,  leaving  a  skeleton  of  silica. 
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DESCKIPTIVE  MINBKALOGY. 


5.  FELDSFAE  SEOTJON. 

Type  ratio  for  oxygen  of  bases  and  silica  1  :  1,  and  varying  from 
this  by  the  addition  of  silica  to  the  type.  Oxygen  ratio  for  prot- 
oxyds  and  peroxyds  1  :  3  or  1  :  4. 


I,  LEUCrCE  GROUP.— Monomel 
SoDALiTB,        Oxygon  ratio 

Hauvhe,  " 

NOSKJN,  " 

Leucite, 

IL  NEPHSLINE  GROUP. -Ha 
Nbfekunk,  Oxygen  ratio 
Cancbinite,  " 

in.  FEUiSPAR  GROtJP.— Trieli 
Abobtiute,      Oxygen  i 
Andesink,  " 


pEiALiTE,        Oxygen  ri 


(S8+Sl)Si5[+iNaCll 

(Sa+ftl)8ii[+?<::i.S] 
(rla+Sl)Si3[+iSftSl 
(fi+SljSil 

:  S  :  4i       (Sa,  fi:-4-Sl)8i2 

nio  or  Mono  clinic. 

(fta+Xl)giS 

{Oft,  Sa4-Sl)Si 

(Oa,  S"a+Sl)Si 

(iTa,  6a+Sl)Si 

(Sa+i!cl)8i* 

(g:+Xl)Si' 

IV.  PITAXITE  GROUP.— Oxygen  ratio  for  protoxyds  and  peroxyds  I  :  4. 


{JE=+-*Sl)gi' 


expression  of  the  oxygen  ratios,  and  present  to 
I  apeoies  vary  i^  the  proportion  of  silica.  Thoy 
rmulaa  of  th«  Garnet  and  Augite  Sections ;  tlras 
.,  (iRHf*l)  Si ;  for  Ande8ine_(jE'+ 4^1)81',  &o.; 
)rm.  In  either  -way,  the  apeoies  are  bettor  com- 
by  the  old  (and  certainly  not  less  hypotlietical) 
e  fi'8i-l-8  51  §i ;  for  Andesine  S'SP+sSlgi'; 
'  ' '  batter  tho  pnrpose 


[The  aboTc  formulas  are  a  direct 
the  eye  tho  prominent  faot  that 
might  also  ba  written  like  the 
for  Anorthite  of  the  Faldepar  gri 
the  fomrala  of  Petalite  is  of  tbi 
pared  as  to  their  composition,  than 

fornialas,  whieh  give  for  Anorthit,  _. . ,   ___  „ 

Labradorite  fl  8i-f-3tlSi-    H  is  obvious  that  the  bare  ratios 
of  the  student  than  forninlaa  like  these  last. 

The  species  Leueite  and  Andesine  are  rontnally  dimorphc 
Anorthite;   also  Orthoelaso  and  Albite;  which  two  specira   are   uesioes  oioseiy 
honneomorphouB.    Again,  the  Anorthite  ratio  is  supposed  to  recnr  in  8oapolite, 
Through  Si^apoiite  tha  Gamot  and  Feldspar  aeotions  osculate,  and  throngh  Sjx.  ' 
mcne  and  Andeiine  the  Augite  and  Feldspar  seetions.    leuciie  is   eBsentJally 
anhydroUB  analeime.] 


>o  also  Sodalite  ai 


intjalfy  i 
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Monometric.  In  .dodecahedrons;  also  i.  17,  18,  38,  39,  43. 
Cleavage :.  dodecahedral,  more  or  less  distinct.  Twins :  hexagonal 
priBms  arising  from  a  combination  of  dodecahedrons.  Also  massive. 

n.=5-5— 6.  G-.  3-26,  Vesuvius ;  3-289  tXral;  3-37,  Greenland. 
Lustre  vitreous  inclining  to  greasy.  Color  gray,  greenish,  yellow- 
ish, white,  and  sometimes  tkie,  lavender-blue.  Subtransparent — 
translucent.     Fracture  conchoidal — uneven, 

ConwoMiioB.— S"a=Ei+8Sl§i+HaCl=fS'a-|-aa)8i3r-|-iJraCl=8iIiea3'I-2,  alnm- 
ina  31^,  soda  19-1,  sodium  i'1,  ehlorine  'J-S=100.  The  nama  alludes  to  the  aotJa, 
3.  D.  Whitney  BoggeBts  that  the  color  may  he  owing  to  ferric  acid  present. 

Analvaes:  ],  Ekeberg,  (Thomeon'a  Ann.  Phil,  i,  104);  2,  Thomson,  (TraQs.  Ei.yal 
Soe.j.Efinh.  i,  390);  3,  Arfredson,  (Jahresh,  ji,  87);  4,  nofinann,  (Pogg.  slvii,  317); 
6,  6,  WhitBey,  (Pogg.  lxi,431);  1,  v.  Bore,  (Po^.  Ixsyjii,  418): 
ai         SI        Sa      HCl     Pa 
Greenland,  Sa'OO    8300    2B'0O    6-76    0-lfi=i99'90,  Ekchevg, 

"  88'6a    27-4S    23'60    3-00    I'OO,  Oa  2.7,  ign,  2-1=98-30,  T. 

83-75    86-60    a6-33'   6-30     =100-78,  ArfvedBon. 

Dmen  Mount.        38-40    32'04    24-47'7-80    ,  Ca  0-33=102-63,  Hofiaann. 

Litchfield,  Me.,    37-30    32-38''  23-88  C16-97,£  0-59--101-60,  Whitney. 

37-68    80-93    25-48Pel-08,reBtvmdetermined,  Whitney, 
Lamii,  Norway,    38-86    B0-B2    22-03  £0-51,  Cal-31,]&:gO-4t,Clwiufet°=93-S7,B. 
W  th   ome  fi.  <•  With  ge.  =  Traces  of  8n  Mn,  W,  Mo. 

Th  d  lite  from  Greenland  fuses  with  difficulty  before  the  blowpipe.  The  bo- 
d  1  te     f  Vesuvius  forms  a  colorless  glassy  globule.     Golatinizes  with  nitric  or 

S  d  1 1  IB  met  with  in  mica  slate,  granite,  trap,  basalt,  and  volcanic  roeks. 
S  d  1 1  occurs  in  Greenland  in  mica  slate,  along  with  feldspar,  hoi-nblende,  and 
di  Ij  at  Vesuvius  in  white  tranalucent  dodeoahedl-al  orjatals ;  maasiva  and  of 
a  gray  Lolor  imbedded  in  trap  at  the  Kaiserstuhl  inBrisKavi;  also  near  LakeLaach; 
in  SiiSly,  Tal  di  Noto,  with  uepheline  and  analcime;  at  Miask,  in  the  Ural,  blue  in 
granite  with  eltaolite  and  feldspar;  in  nodular  masses  at  Lamo  near  Brevig, 
Norway,  with  dieolite,  of  a  laveiider-hlae  color.  A  blue  variety  occurs  at  Litch- 
field, Me.,  massive  with  distinct  cleavage,  sssooiated  with  elEeoUte,  zircon,  and 


Bergema.iin  obtained  for  a  grcanish  mineral  occurring  with  elteolite  at  Brevig  in 
Horway,  (Pogg.  ixxxiy,  492),  Si  48-08,  Si  28-97,  Sa  21-48,  C17-4S,  f  0-86,  Oa,  J'e 
ir.=99-77.     It  gives  the  formula  (Sa+Sl)  gi'-f^Na  CI. 

Altered  Pobms. — Sodalite  occurs  altered  to  Kaolin,  like  the  feldspars, 

LAPIS  LAZULI,     Lasuratein,    Ultramai-ine. 

!Monometj-ic.  In  dodecahedrons.  Cleavage :  dodecahedral,  im- 
perfect.    Commonly  massive,  compact. 

H.=5'5.  G.=2*38 — 2*45.  Li^tre  vitreous.  Color  rich  Berlin 
or  a^ure-blue.     Translucent — opaque.     Fracture  uneven. 

Composition.- — A  silicate  of  soda,  lime,  and  alumina,  with  a  eulphuret  probably  of 
iron  and  sodium.  Analyeea:  1,  Klaproth,  [Beit,  i,  189) ;  2,  Gmalic,  (Schw.  J.  liv, 
329)  ;  3,  VarreEtrapp,  (Pogg.  xlir,  515) : 

Si         S    ■    »1        Pe     Oa      JJa      fl 

1.  46-0      4-0      14-6      8-0     17-6     2-0  0  10-O=-97-O,  Klaproth. 

2.  49-        3-        11-        4.      16-      8-        —  ^g  2=92,  Gmdin. 

8.  45-60    5-89     81-76     —    8-62    9-09    0-12  Fe  O'Se,  01  0-4S,  S  0-95=98-11,  V, 
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Lapia  Lazuli  fuses  to  a  white  glass,  and  if  calcined  and  reduced  to  powdflf,  loses 
its  color,  and  gelatinizes  in  muriatle  acid ;  with  borax  it  oifervasees,  and  forms  a 
colorless  glass. 

It  is  DsuaUy  found  in  granite  or  crystalline  limestones.  It  is  brought  from  Persia, 
China,  Siberia,  and  Buohai-lii ;  the  speoimens  often  contain  scales  of  mica  and  dis- 

nJuated  pyrites.     On  the  banks  of  tiie  Indus,  it  oeonrB  disaeminatad  in  a  grayish 


He  richly  colored  varieties  of  Lapis  Lazuli  ore  higlily  esteemed  for  costly  vases 
and  ornamental  furniture  ;  alsoempIofedinthemaiiufaGture  of  mosaics  ;  and  when 
powdered  oonstitntes  the  rich  and  durable  paint  called  UliTomarine.  An  artificial 
ultramarine  equal  to  the  native  in  color  and  petmanenoy,  and  now  extensively 
used  in  the  arts,  contains  according  to  Yarrentrapp, 

80,  Si  S3-804,  da  0-021,  Sa  2Vi16,  fe  1-7B2,  B  1-68B,  Pe  I'Oea,  01 


A  mineral  from  fie  Andes,  occurring  in  lai^e  masses  of  a  bright  blue  color  with 
veins  of  oarbonate  of  lime  is  referred  to  Lapis  Lazuli  by  Mr.  F.  Sield.  He  obtwned 
(Quart.  J.  Chem.  8oc  iv,  SSI),  Si  Sl'BO,  Si  ll'Bl,  8  1'6B,  Fe  O'OS,  %  0-38,  Sa  9-66, 
0  16-05,  Ca  WlO^^g-n. 

HAUTHK     Aujna,  MbnlieeUi.     Barzelin,  Necker.     Marialite,  S^llo, 

ilonometiic.     In  dodeealiedrons,  (f.  14, 16, 18,43).     Cleavage: 

dodecahedral,  sometimes  distinct.   Commonly  in  crystalline  grams. 
H.=5'5.     G.=2'4 — S-5.      Lustre   vitreous    to   greasy.     Color 

bright  blue,  oecaBionally  aspftr^;iis-green.    Streak  bluisb-wliite. 

Subti'ansparent  to  translucent.     Fracture  fiat-conchoidal — ^uneven. 

C'o»M™)si(4on.~S'a'§i+8SlSi+20ag=(Sa+Sl)Sia[4-fOa8,fromW]iitiiey'saiialy- 
sis  of  Haayne  of  Mt.  Albano^ilioa  82'I,  alumina  37-3,  lime  9-8,  soda  16-S,sulphnrie 
acid  14-21.    Analyses:   I,  Qmelin,  (Schw.  J.  siv,  326,  xv,  1);    2,   Varrenti-app, 
(Pogg.  xliK,  616);  3— B,  J.  D.  Whitney,  (Pogg.  Isx,  481): 
§i  5  Si        Oa         £  Sa 

,  Pal-ie,IKandloBa3-45,G. 

9-12,  Fe  0-17,  01 0-68,  S  0-24,  S 
6-2^98 -34,  Yarrentrapp. 

3.  "  SS-90     12-01     28-07      7-60     19-2B=100-7S,  "Whitney. 

4.  ■'  34*88     12-13     28-61      7-23     18-67,  Fe  0-31=101 -68,  Whitney 

5.  Mi  Aibano,S2'44    12-98     27-76      9-96      3-40    14-24=98-77,  Whitney. 
The  Haiiyiie  from  Niedermendig  gives  fie  formula,  according  to  Whitney, 

ira'Si+3Slgi+Sag,2(Sa=3i+35lgi+a0ag), 
corresponding  to  a  compound  of  1  Nosean  and  2  of  the  Albano  HaByne. 

B.E.  Haiiyne  decrepitates  and  fuses  slowly  to  an  opaque  white  or  greenish-blue 
blebby  glass.  With  borax  efferveeees  and  forms  a  gloss  which  is  yellow  on  cooling. 
Gelatinizes  with  muriatic  acid. 

HaOyne  occurs  in  the  Yesuvian  lavas,  on  Somma ;  in  basalt  at  Medermendig, 
near  Andei-nach  on  the  Rhine. 

NOSEAN.    Nofiin.    Spinellane.     llaiiyne,  in  jiai-i. 
MoDometi-ic,  like  Ilaiiyne ;  in  dodecahedrons.     Often  granular 


H.=5-5.  G.=2-25 — 2-3.  Color  grayish,  bluish,  brownish; 
sometimes  black.    Ti-anslucent  to  neawy  opaque. 

ComyoriiioB.— Sra'§i+8Sl8i+]S"aS=(S'a+Sl)  gi3[+i]5rag=8iUca  SO-S,  sulphuric 
acid  8-0,  alumina  80-9,  soda  24-8=100.  Analysfs;  1,  2,  Bergmann,  (BuUot.  des  8oi. 
1828,  iii,  406)  ;  3,  Yarrentrapp,  (Pogg.  slix,  516);  4,  6,  J.  D.  Whitney,  (Pogg,  Ixx, 
431): 
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SILICATEB,   FELDSPAR   SECTIOK.  231 

Si         S  S!         Ca         Sa 

1.  Lake  LaacIi,38-60    8'16    2626     I'U    16-66, Se  I'BO.SId  1'00,HS3-00=:99-11,B. 

2.  "  3Y-00  11-56  27 -BO  8-14  12-24,  ^e  1-15,  Hd  0'50,  HS  l-B0=99-6e,  B, 

3.  "  36«  9-lT  32-67  1-12  lt-84,FaO-04,C10'65,fll-86=99-aa,  Var. 

4.  "  88-63  7-66  29-B4  1-09  23-ia,I'eO-44,Cl0-61,ign.  1-37=100-34,1^. 
0.  "  86-e3  1-13  29-42  1-62  22-97,  Fe  0-44,C!0'61,igii.  1-37=100-99,W. 

B.E.  loses  color  and  fiises  on  the  edgea.  Gelatiniaoa  in  acids,  yielding  uo  snl- 
phnretted  hydrogen. 

From  jietir  Andernacb  on  the  Ghine,  at  Lake  Laacb,  in  loose  blacks  consisting 
lai^ly  of  a  glassy  Eeldapar,  with  niioa,  magnetic  iron,  and  oooaaionally  zircon,  the 
nosean  oooiirring  in  cavities  in  the  feldspar,  in  small  grains  or  oryatals ;  also  fonnd 
at  itieden  and  Tolkersfeld  in  a  leueite  rock. 

SEOLOPSITE,  Kobdl,  J.  f.  pr.  Chom.  slvi,  484. 

Massive,  imperfectly  gi'auular ;  no  trace  of  cleavage. 
H.^5,      G.=2-53.      Color   grayisli-white,   pale  reddish-gray. 
Translucent  in  thin  spMntere.     Eatner  bi"ittle.    Fracture  splintery. 

Omipoiiliim.— ft'Si'+5l  Si-fjS'ag.     Anftlysia  by  Kobell,  (loo  oit.) : 
Si         SI    B'e,  &o   ffltn      Ca       %       £        Sa        U 
il-U     16-42    2-49    0-86    1648    238    I'SO    10-06    4-09,  with  7-78  of  sodalite. 
B,B.  fuaos  with  inttunoseencs  lite  idoorose,  and  fonns  a  ahining  blebby  greenish- 
white  glass.     With  borax  diasolvee  to  a  colorless  glass.     A  snlpnuv  reaction  with 
soda  on  chai-coai    Seaetion  of  ehlorina  with  aalt  of  phosphoms  and  osyd  of  cop- 
per.   A  trace  of  water  which  is  not  acid.     In  mnriatio  acid  easily  gelatinises. 
From  Kniaerstuhl  id  Brisgan,  with  some  carbonate  of.  lime  and  magnetic  iron, 

LEUCITE,  Werner.     Amphigene,  .ff. 

Monometric,  TJsaal  form  the  trapezohedron,  (f.  39).  Cleavage : 
cubic,  very  imperfect.  Sni-feees  of  crystals  even,  but  seldomshin- 
ing.    Often  dieseminated  in  grains ;  rai'ely  massive  granular. 

H.=5-5— 6.  G. =2-483— 249.  Vitreous.  Ash-gi-ay  or  smoke- 
gray,  white.  Streak  uncolored.  Translucent — opaque.  Fracture 
conehoidal.     Brittle. 

Oompomiion.— fi:»Si'-t-3il8i'=(S:-l-S:l)Si3'=^iliea  6S-1,  alumina  28-4,  potash 
21-6=100.  Analysea:  1— 4,  Klaproth,  (Beit,  ii,  30);  6,  Ai-fvedson,  (AfhandL  i  Fye. 
vi,  139) ;  6,  Avdcjey,  (Pogg.  It,  lOT) : 


.  VcBUvins, 

58-760 

34-625 

31-350=-9e-725,Elaproth. 

63-50 

24-26 

20-09=97-84,  Elaproth. 

:.  Pompeii, 

54-60 

28-60 

19-60=97 -50,  Klaproth. 

i.  Albano, 

64- 

33- 

22-=9^Klaproth. 

21-16,  Pe  0-95=101 -30,  ArfT-edson. 

5.  Vesurim, 

66-10 

28-10 

56-05 

33-03 

30-40,  Sa  1-Oa,  da  i>-aBe=100-50,  AvdejeT 

B.B.  infasibla,  cJtoept  with  borax  or  carbonate  of  lime,  with  which  it  melta  with 
difficulty  to  a  clear  globule.    A  fine  blno  with  cobalt  solution. 

Leueite  is  abundant  in  trachyte  between  Lake  Laach  and  Andomach,  on  the 
Rhine.  Tesuyios,  howoTcr,  presents  the  finest  and  largest  crystallizationfl.  Near 
Rome,  at  Borghatta  to  the  north,  and  Albano  and  Frescati  to  the  houth,  eome  of  the 
6lder  lavas  appear  to  bo  almost  entirely  composed  of  it. 
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232  DESCEIPTIVE  MINEEALO&T. 

The  Leucitie  lava  of  the  neigiborliood  of  Eome  has  been  used  for  the  last  two 
thousand  years  at  least,  in  the  formation  of  mill'Stooes.  Mill-stonee  of  this  roek 
have  lately  been  discovered  in  the  eseavations  at  Pompeii. 

Ifanied  trom  Aemoi,  while,  in  allnsion  to  its  color  ;  and  beeause  its  form  is  similai' 
to  a,  common  Tariety  of  garnet,  it  has  been  designated  whiU  garnet. 

AiTEKKn  FoHua.— Fddapar  and  Kaolin  oocnr  with  the  form  of  Lsucita,  a9  a  result 
of  its  alteration.  Leuoite  changed  to  glassy  feldspar  has  been  observed  at  Mt, 
Somma  hy  Scaeohi. 

Bkbzeiine,  Nectar.  Occurs  in  octahedrons  and  cuho-octahadrons,  and  in  twins 
like  f.  200  ]  faces  often  uneven  or  rounded.  Cleavage  ;  cubic,  tolerably  perieot.  Also 
massive.  Colorless,  gray,  white,  vitreous;  1I.=:B.  0.=::2'la'i — 'I'isS,  GcaoUn. 
B.B.  fuses  with  difficulty  to  a  blebby  glass ;  with  borax  a  clear  glass.  In  muriatic 
acid  soluble,  and  heated  forms  a  jelly.    Said  to  be  near  leuoite  in  composition. 

Ooonrs  in  pepeciiio  at  Mt.  Albano  and  Marino,  near  Koine. 


HEPHELINE,  H.  Sommite,  F.  Nefelina,  MontUelli.  Cavolinite,  Mimt.  Davyne, 
Mont.  Beudanite,  (Jovelli.  Pseudo-nephelin.  Elteolite.  Fettsteiu,  W.  Pierre 
GrasBQ. 

Hexagonal.  Pig.  10,  130.  Observed  planes  and  angles, 
(Scacehi^  -.Oon^,  158°  5i' ;  on i,  154^  15^' ;  on  %  147°  16' ;  on  1, 
136°  2' ;  on  2,  117°  34' ;  on  4, 104°  32' ;  on  6,  99°  48' ;  beside  also 
the  form  42,  and  prisms,  I,  i%  i%.  0  :  42=120°  54',  I :  i%=lQO° 
53'.  Cleavage:  /distinct,  0  imperfect.  Also  massive,  compact; 
also  thin  columnar. 

H.=5-5— 6.  G.=3-5— 3-64,  Ne^heline  and  ElieoKte.  Lustre 
vitreous — greasy ;  little  opalescent  m  some  varieties.  Colorless, 
white  or  yellowiati ;  also  when  massive,  dark  green,  greenish  or 
bluish-gray,  brownish  and  brick-red.  Transparent — opaque.  Frac- 
ture subconchoidal. 

from  Vesuvius  ;  Mteolite  the  coarse 

Ci™»i.!i!i<m.— (Sa,fe)''Si-i-2Sl§i=(Sa,£-fai)gis=(if  S"a:fi=5  :  1)  Silica 
44-4,  alumina  83-6,  soda  16'9,  potash  6;1=IOO. 

Aiialysea;  1,  Arfvedeon,  (Jahresb.  ii,  97) ;  2,  8,  4,  SQlieerer,(Pogg.  ]dTi,291,  slii, 
359) ;  5,  Gmehn,  (Heph.  im  Dolerit,  Ac.,  Heidelberg,  1822) ;  8,  Heidefreim,  (J.  t.  pr. 
Chem.  1,600);  7,  Monticelli  and  Covelli,  (Prod.  min.  Vesuv.  3l5,  andPo^.  xi.iTO); 
8,  9,  10,  Soheerer,  (Pogg.  idvi,  291,  xliK,  369);  11,  12,  Bromeis,  (Fogg,  idyiii,  S-rl); 
13,  Smith  and  Brash,  (Am.  J.  Sci.,  [2],  svi,  311) ; 

L  IfepJieUlie, 

Si        ai       S'e     Oa       Sa       £        S 

1.  Vesuyins,  44-U     3S-TS 20'4R 0'62=98'9a,  Arfved. 

2.  "  44 '03     33-28    0-35*  1-17     15-44    4-94     0-21=!l00'3a,  Seheer. 

3.  "  44-29     33'04    0-39»l'82    W9S    4-72     0-21=99-40 

4.  Odanwald,  48'70    82-31    107   0-84    15-88    6-60    1-3B=100'74       " 

6.  "  43-36    8349   I'SO  O'SO    13-38   7-lS     1-39=10I-13,  Gmelin. 

6.  Lobau,  48'60     82'38    142    3-66    14-13    608     0-33,  Stg  0']l=100-39, 

Held. 

1.  Davyne,  42-91     88-28    ]'25    2-02     743     =96-89,  M.  &  C. 

*  With  Sn. 
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Si         Si      Pe     Ca       Sa  £        a 

i.  FraderictBv'ii,  ^n.  4B-31  32.63   0'4B   0-33    IS'95  6-45    Cl'e0=100-T2,  Soliear. 

J.  Brevig,  bn.  4t-69  8al4   0'86   0'28   15-67  6-10    2'06=100-69, 

"    y.iask,  whits,  44'SO  88-25    0'82   0-83    Ifl-OB  5-82,  jttg  0-07=100-60,   " 

t'         "  42-51  33-73  (race  0-20    It'Ol  6-91,    "   0-7'i=98-13,  Brom. 

"        "  43-83  34-39  frate  O'il    16-26  5-96,    "   O-4S,flO-0a=lOO-77. 

IS.  Magnet  CoTe,Ark., 44-46    30-97   2-09   0-66   lfi'61    6-91,igiiO-95=100-fiS,S.AB. 

Traces  of  rauriatio  aeid,  and  also  of  sulphurie,  were  detected  by  Seheerer  and 
Bromeia;  and  in  one  neplielise  from  Mt.  Somnm  thoy  found  0-22  of  the  former  and 
0-10  ofthelatter. 

B.B.  neplielma  fuera  -ffitii  difficulty  to  a  vasioular  alass.  DissolveB  slowly  with 
boraic  Witt  cobalt  aolution  a  grayiah-blue  colof  on  Uia  fused  edge.  Elieolite  foses 
eaeily.     In  acids  easily  gelatinize. 

Nepheline  occurs  in  cryBtals  in  the  older  lavas  of  Vesuvins,  with  mioa,  idocrase, 
&a. ;  also  at  Capo  di  Bove,  near  Borne,  and  in  the  clinkstone  of  Katzenbuokel,  near 
Heidolborg.  Elieolite  comes  from  BroTig,  StaTcm,  and  FrederickBYaro,  Norway, 
where  it  ia  foxmd  imbedded  in  airaon-syenita;  also  from  Ilmongebirgo  in  Siberia, 
along  with  white  feldspar,  brown  hejcagooal  mica,  rireon,  pyrochlora,  &e.  The 
crystal  measured  by  Soaoohi  was  of  the  variety  Sonunite,  or  Davyne,  ooovirring  at 
Somma  in  a  geode  in  limestone  with  sodalite. 

Blxolite  ocelli's  massive  and  crystallized  at  Litchfield,  Me.,  with  cancdnite;  in 
the  Ozark  Mts.,  Ariansaa,  with  brookite  and  sohorlomite. 

The  name  nepheline  is  derived  from  ve^cXi,  a  ela-ud,  and  alludes  to  the  aotion  in 
acids ;  and  dieolita  is  from  eXoioi,  oil,  in  alliision  to  its  greasy  lustre. 

AiTEEED  Forms.— Hepheline  or  Elsolite  is  liable  to  ready  alteration,  and  astmlly 
prodnees  a  zeolite,  ae  nalrolile,  (Bergmannite),  or  Thamsonite.  The  Oiarhite  oi 
Shepard,  according  to  Smith  and  Brash,  is  Thomsanite,  and  its  eitnation  in  cavities 
in  efeolite  shows  Uiat  it  is  a  product  of  alteration.  The  large  amount'  of  soda  in 
nepheline  compared  with  the  silica-,  fits  it  BBpeoially  for  generating  zeolites.  The 
relation  of  Bergmannite  tu  KUaolite  was  shown  by  Blum,  (Pogg.  liaxvii,  316.) 

Gieseekile  is  shown  by  Blum  to  be  a  paeudomorph  after  this  apeciee.  It  diffew 
mainly  in  containing  4-88  per  cent,  of  water.  It  ocenra  in  sis-flided  greenish  gray 
prisms  of  greasy  lustre.     Bliun  also  considers  Zetbenerile  a  similar  pseudomor^. 

Qheolite  has  also  been  observed  altered  to  Mica. 


CAHCEISITE,  (?.  Moee. 

Hexagonal,  In  six  and  twelve-sided  prisms,  sometimes  witli. 
basal  edges  replaced ;  0 :  J=154°  7',  J:  ^115°  53',  i  :  ^==154° 
47'.  Cleavage:  /very  perfect ;  (? imperfect.  Also  thin  columnar 
and  massive. 

K=5-5— 6.  G.=2-42— 2-62;  2-44:,  yeUow,  and  2-461,  green, 
from  Litchfield,  Me.,  "Whitney ;  2'429,  Vesuvius.  Color  white, 
gray,  yellow,  green,  blue,  reddish;  streaJi uncolored.  Lustre  sub- 
vitreona,  or  a  Uttle  pearly  or  greasy.    Translucent. 


Cwiposiiion.— Sft'Si-|-2S\3i+(Sa,Ca)0+fi=(Sa-|-Sl)§i2[-f-ia  C-|-jS= 
3ilica  37-6,  alumina  28 -4,  lime  8-9,  sodfl  31-5,  carbonic  acid  e'l,  water  2'6=100. 
5truve  (an^.  15)  gives  the  same.     Rose  found  no  water. 

Analyses:  1,  2,  Gl.  Rose.  (Fo^,  xlvii,  779);  3,  4,  J,  D. Whitney,  (Pogg.  Ixs,  131);, 
B,  V,  Struve,  (PoK-  sc,  616}  : 

30 
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3.  UteMeld,  i/dlow,  S1-42    27-70    3' 
i.  "       greenish,  Sl'%0     2T-a 


.E.  loaas  color  aad  foises  easily  wi 


ITF 

MINEEALOGY. 

V:^ 

Sa    t    e 

S 

■im 

17'38    0-61     6-38 

— =100-27,  S.  Rose 

■:t4- 

17-68     0-82     6-38 

— =ee-7o. 

ai 

20-96     O-Bl     B-nS 

2-82,   5tn,    Pe   0*36= 
lOCSI,  Wliit 

26 

20-46     0-50     6-92 

8-28,  SJn,  Pe  0-2';,"W" 

I.    20-37     —    (0<fcfi).8'51=100,  v.Str. 

n  ]iis  analyses.     The  red  color  of  the  Miaak 

„.„„ ,_  ,„ p 3  of  specular  iron,  eeoording  to.KenEott, -who 

also  found  ealoite  in  znioroseopio  grains,  and  auggesifl  that  tfais  may  ba  the  eonroe 
of  the  carbonio  acid  of  cancrinite. 

ffith  intnmeBoence  to  a  white  Webby  glaes.     Ef- 

oolor  in  the 
h  coarse  granite  with  zircon,  calcite 
(ire  at  Litchfield,  Maine,  with  soda- 


Oanorinite  is  found  at  Miask  in  the  I 
Turkinsk  Mts.,  400  wersta  west  of  Irkutsk,  ir 
and  mugnetite  ;  and  also  in  crystala  and  nu 
lite  and  zircon. 


ANORTHITE  Hose  1823  Amph  delite  Aor?  Latrobite,  Brooke.  Indianite, 
Bum  Chiiatianite  Mont  liiotma  Mont  Diploite  Mord,  Linseite,  Komoiien. 
TMoraauite   (renth 

Trichmc  0  *4-^S5<' 4S,  (9  J=114"  32',  (?  :  J'=110°  57'. 
<>:  25=133"  13  0    t*=145°  12'     <9  :  42'^98°  37'. 

0  :  2i'=137*  23'.  0  1 1^121°  50'.     m  :  J'=122°  2'. 

O  :  l4  (adj.)=1.2S°  27'.  0  :  l'=125''  38'.  u  :  1=117°  28'. 
0  :  2*  {ov.  li)=98o  29'.  0  :  2=94°  53'.  / :  /=120°  30'. 
(Angles  from  Brooke  and  Miller).  ^^j 


0 

-1 

25 

-2! 

2(' 

-ir 

U 

i3 

/ 

is- 

if 

rs 

/' 

42' 

s? 

— 

88 

21' 

2 

21 

2T 

1 

n 

1' 

8* 

Cleavage  parallel  with  O  and  m  perfect     Stmctui-e   often   gran- 
ular, eoltimnar,  or  coarae  lamellar. 


H.=6— 7.    G.=2-66— 3-78 ;  2-762,  (massive),  Rose ;  2-763,  Am- 
phodeiitej  2-668,  Indianite,  SUIiman.    Liistre  of  deavage  planes 
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SILICAa'ES,   FELDSI 

inclining  to  pearly  ;  of  other  faces  vitreous.  Color  white,  grayisli, 
reddish.  Streak  uneolored.  Transparent — translucent.  Fractni-e 
eonchoidal.     Brittle. 

CWniwiiiHrti.— il'Si+sSl  Si=(E+£l)3ia=Si!ioa  43-2,  alraoina  S6-8,  lime,  ao-ft 
inafyses:  I,  Q.  Roaa,  (GOb.  Ann.  bixiii,  173) ;  3,  3,  Abicli,  (Fogg.  li.  619);  4,  Rein- 
wardt,  (Po^  1,  351)  ;  6,  ForoUiaiHmer,  (Jahresb.  xx,  xsiii,  384) ;  6,  WalterelinHseii, 
fVnlt  Geat,  32) ;  *1,  Evdmano,  (Ofv.  K.  V.  At  F.  1848,  87);  8,  Nordansltiold, 
(Fogg,  xii,  114);  8,  Svanbei^,  (Jahresb.  238);  10,  Chenavix;  II,  Langier.  (Mem. 
du  Mm.  d'hlBt.  nat.  vii,  841);  13,  G.  J.  Brash,  (Am.  J.  Sei.  [2],  viii) ;  13,  14,  Hai^ 
mann,  (J.  t  pr.  Cham,  xlvi,  887) ;  16,  Damour,  (Bull.  Gr.  Fr.,  [3],  rii,  88) ;  16,  Her- 
mann, (J.  t  pr.  Ch.  xlviii,  264);  17,  18,  C.  Gmalm.  (Po^.  iii,  88) ; 


1.  Mt,  Somma,        44-49  34-46  014  15-88 

6-l6 

=100-68,  G.  Rose. 

2.       "         "               44-12  3612  0-70  19-02 

0-66 

0-25  0-27=100-04,  Abich. 

3.      "        "             43-79  36-49  0-67  18-93 

0-34 

0-64  0-68=100-34,  Abich. 

4.  Java,                   46-0    &10     1-46 

—  0-6  =981,  Reinw. 

5.  Iceland,              47-63  32-68  2-01  17-05 

1-80 

0-29  1-09=101-89,  F.;  G.  2-7a 

e.  Heola,                 46-14  3210  2-08  18-82  Mn0-78» 

0-32  l-06,ign.  0-31=99-96, W. 

7.  Anorthite,          48-34  86-37   17-41  MgO'SS 

0-52  0-89,  igo.  0-39,  fi"*  1-36, 

nadeo.  0-67=100-19,  E. 

8.  Amphod-Tm.     46-80  S646   10-16 

6-06 

,Fel-70,ai-85,H". 

9.      "    Tunabei^,  44-55  36-91  001  16-02 

4-08 

,  ign.  0-6=100-28,  S. 

3-36,  H  l-0=98-55,  Ch. 

10.  lndiamle,red,    42-00  34-00  B-SO  16-00 

11.         "         wkUe,  43-0    34-6     1-0     15-8 

—  2-6,  31-0=97-7,  Lang. 

12.        "              "    42-09  38-89   16-78 

4-08=100-84,  Bmah. 

IS,  Zepol.Loio,       42-80  85-12  1-50  14-94 
14.       "    OmjCTTi.  42-50  33-11  4-00  10-87 

2-27 

1-50  ,ign  l'56=99-69,  H. 

6-87 

1-69  ,  ign  1-50=99-54,  H. 

16.  Iceland,                46-97  33-28  1-12  17-21 

1-86,  augite  O-69=100-12, 

DeieBBe. 

la.  lAnseite,             42-29  a7'55  6-08   

8-8S 

3-00  2-53,  Fe  2-00,  S  7-00,  H, 

17.  LatroUte.           44-65  3B-81   8-28 

0-63 

6-58,  Sin  3-16,  52-04=102-16. 

18.            "                    41-78  32-83    0-79 

5-77'' 

6-58,  fl  2-04=98-78,  Gmelin. 

•  Witt  Oa  and  Si. 

t  With  ffin. 

B.B.  like  albite,  except  that  it  formB  with  Boda  an  enamel.  Entirety  decotnpoBed 
by  muriatic  acid,  bat  anorthite  doea  not  galatinize.     Indianite  gelatinizes  readily. 

AmphoMite  [fr.  efi^oj,  both,  and  oliims,  a  ipea^]  is  a  reddish  gray  or  dingy  peaoh- 
blosaora-red  Tariety,  oeeurriog  eryBtallized  and  masaiye,  with  the  angle  O  :  15=86° 
40',  and  cleavage  parallel  to  O  and  U.  Indianite  has  a  granular  testure  somewhat 
like  Btataary  marble,  a  glistening  surface  of  fracture,  and  occnre  massive.  The 
grains  cleave  parallel  to  two  planes  inclined  to  one  another  84°  45',  which  is  not 
fer  from  the  angle  of  anorthita,  considering  the  difBeulty  in  this  case  of  obtaining 
perfeotly  ao<jarate  messaremenl. 

Anorthite  {Btotine)  oecura  at  Mount  Veauvins,  among  the  old  lavas  in  the  ravines 
of  Motite  Somma,  associated  with  ice  apar,  augite,  mica,  and  idocrase.  Also  on  the 
island  of  Procida  near  tha  entrance  to  the  bay  of  Naples  ;  in  the  Faroe  Islands,  and 

Amphoddite  oeenre  at  Loio,  Finland,  and  at  Tunabei^,  Sweden.  The  Lepolite 
from  Lojo  and  Orrijarfvi,  is  the  same  mineral;  the  cryatala  are  Bometamas  two 
inches  long ;  and  Linseite  is  probably  the  same  partly  altered,  containing  a  few 
per  cent,  of  water.  The  Indianite  is  from  the  gangue  of  the  oorundum  in  the 
Carnatic,  and  is  asBooiated  with  garnet,  kyanite,  and  hornblende.  The  Miecimen 
analyzed  by  G.  J.  Bruah,  was  originally  from  the  hands  of  Count  Bournoo, 
and  came  from  the  Indian  locality.  Genth's  Thioriaaite  from  Iceland  has 
bean  considered  tha  aama  mineral  that  was  analyzed  byForehhammer,  fanalyeia  6); 
G.=2-688.  H.=6.  Color  -white  to  grayieh.  Genth  obtained  Si  48-86,  Si  30-69, 
ffe  1-37,  ](£g  0-97,  ]&n  traee,  Ca  17-16,  H"a  1-13,  fi  0-62=100-20.  Walmstedt'B  "  Soap. 
olite"  from  Tonabei^  is  Anorthite,  according  to  6.  Rose,  (Kryst.  Chem,  Min.  8^ 

A  mineral  from  Bytown,U.  C,  analyzed  by  Tennant,  has  baen  referred  to  ampho- 
delite.    He  obtained 
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386  DEscmrTivT:  minebai.ogt, 

§i4S-aO,     Si  20' 16,     6aia'25,     ]fl^  3*05,     Je4-70,     Loss  bj  ignition  2'W)=97-85. 

RosUe  or  Eoaellan,  (Svanbovg,  K.  V.  Ac.  H.,  1840,  Pogg.  Ht,  268,  and  Ivii,  170, 

and  Folyargite,  Svanberg),  ia  atated  by  G,  Rose,  (Kryat,  Ohem.  89),  to  bo  altered 


Amitok  island,  ooast  of  Labrador,  where  it  ie  found  with  feldspar,  inioa,  and  oaleite, 
AMBESINE,  Abich,  Borz.  Jahresb.  i,  \&l.    PseudoalHt, 

Triclinic,  Like  albite  in  crystalline  forms  and  twins ;  but  dis- 
tinct in  cleavage,  and  surfaces  of  cleavage  more  uneven  and  edges 
less  sharp,     M%o  fine  granular. 

H.=6.  G.=2-65— 2-T4 ;  from  the  Andes,  2-7338 :  of  Sacchar- 
ite,  2-668 ;  from  the  Vosges,  2-65—2-68  ;  2-668,  Canada,  Hunt. 
Color  white,  gray,  greenish,  yellowish,  flesh-red.  Lustre  suhvit- 
reous,  inclining  to  pearly. 

OompoMfion,— R'ai+8SlBi'=(6a,  S'a+Slja'ii-  AnalyseH:  1,  Abich,  (Pogg.  li, 
628) ;  2,  8,  4,  Deleese,  {Mem.  Soe.  d'Emnlation  du  Doubs) ;  5,  Sehmidt,  {Pogg.  Isi, 
S85) ;  8,  Waltershauaen,  (Vulk.  Geat.,  24) ;  7,  8,  Rammelsbarg,  (Btb  Siippl.,  49) ;  9,  T. 
8.  Hunt,  (priTBte  eommnnioation)  : 

Si         Si        Pa      Ca      %      S       S^ft 
Andes,  59'eO    24-18     1-68     5*77     1'08     1-08     6-6  31=99-02,  Abich. 

Toeges,  mMe,         fiS-92     25-05      5-64     0-41     2-06     I'SO,  S  1-2'(=99'56,D. 

"        red,  58'91     24-69     O'90     4-01     0-89     2'64     7-69.  "  0'98=100,D. 

Chagey,  B9-95     24-13     1-06     5-65     0-74     0-81     5-39,  "  2-28=100,  D. 

Saccharite,  68'93    33-60    l-SI     5-&1    0-66    0-06    7-43,  tii  0-39,  fi  2-21= 

100,  8, 
Iceland,  crystals,  flO-29    28'75    8-21    6-29    0-64    0-87     6-70=100-75,  Walt. 
Marmato,  60-ae     26-01       (r.      6-87     0-14     0-84     7-74=100'86,  Rarom. 

58-32     26-63       tT.      8-18     0-11     2-36     5-27  isnO-60=101-36,R. 
Canada,  59-80    25-39    0-60    7-78    O'll     1-00    5-14=99-82,  Hmit. 

Other  analyssa  :  Dalease,  (Ann.  d.  M.  [5],  iii,  874,_VosgB3). 

Andeaino  fusos  in  thin  splinters  before  the  blowpipe.  Saeoharite  melts  onlv  on 
thin  edges  ;  with  borax  forme  a  elcor  glass.    ImperiBctly  eolnble  in  acida. 


AndflBine  occurs  in  the  Andes,  at  Marmato,  in  the  rock  called  AndesiU,  a  whitish 
syenite;  also  in  the  syenite  of  Alsace  iu  the  Vosges.  6.=S '683,  white  of  Serrance ; 
2-661,  red  of  Corayillars ;  and  also  in  the  porphyry  near  Chagey,  Haute  Safine ;  G. 
=:2-736  ;  at  Vapnefiord,  Iceland,  in  honey-yellow  transparent  crystals,  (anaL  6,  G. 
=2-65).  Saeoharite  is  a  granalar  mineral,  having  ti-aaea  of  cleavage  in  ona  direction, 
occurring  in  veins  in  serpentine  at  the  uhrjsopraae  mines  near  Frankenstein,  in 
Sileaia.  In  North  America,  found  at  Chateau  Richer,  Canada,  (anal.  9),  forming 
with  hypersthene  and  ilmenite  a  wide  apread  rock ;  color  fleah-red ;  G.^2'688. 

BARSOWITE.  G.  Rose,  Pogg.  ;slviii,  687,  18S9. 

Massiye  of  a  grannlar  texture,  with  a  nearly  perfect  cleavage  in  one  direction. 
H.^5'5 — 6.    G.=;3'74 — 2-752.     Lustre  more  or  lass  pearly.     Color  enow-white, 
Bubtranslucent.    Fracture  granular  or  splintery. 

CfemposiNon.— Ca' Si'+S  Si  Si=(fia+^I)  Si  3=^ilica  48-8,  alumina  33-2,  lime 
18-0.     Analyses  by  Varrentrapp,  (Pogg.  xlviii,  668) : 

Hi  Si                Ca  Sig 

1.  49-01  3S-86  16-46  r65=99-87. 

2.  49-05  S3-78  15-30  l-42=98-BS. 

3.  48-07  34-08  16-10  l-6e=98-90. 
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FBLUSPAR  SECTION.  337 

B.B.  alona,  fuses  only  on  the  edges  to  a  yesicola  glaa  M  It  1  wly  with  bo- 
ras: to  a  clear  colorlase  glafis.  The  glass  with  Bait  of  pi  p)  lorless  with 
little  of  iha  salt,  but  with  mora,  booomes  opaline  on  li  g  tit  zea  easily  oa 
heating  with  muriatio  acid. 

Occurs  in  boulders  in  tha  aoriferooa  sand  of  Bars  w  1.  ,  a  th  gangae  of  tha 
bine  eomndnm,  as  Indianite  is  tha  gangae  of  the  corundum  of  the  Carnatie. 

A  teldspathic  mineral  forraing_with  augita  tha  orbicular  diorite  of  Corsica  afforded 
Delesse  (Ann.  Ch.  Phys.  xxivj  Si  48-02,  Si  84-66,  Se  0'66,  Ca  12-02,  Slg  O'SS,  Sa 
2-55,  £  I'OS,  S  0-49=100-39. 

BXTOWNITE,  Tliomson,  Min.  i,  3T2. 

Massive,  testura  gi-anular.  Grains  with  one  perfect  cleavage  and  indications  of 
another  oblique  to  this.  H.=6— 6-6.  G.=2-B01,  Thomson;  2-133,  Himt.  Lustre 
vitreous,  cleavage  aurfaee  pearly.     Color  greenish-white.     Translncent. 

Analyses:  1,  2,  Thomson,  (loc.  eit.);  S,  T.  S.  Hunt,  (Am.  J. Sci.  [2],sii,  213,  from 
Phil  Mag.  [4],  i,  322): 

1.  'Si  47 ■14  51  30-69  Pe  S-15  Ca  8-80  jftg  trace  Sa  T-60  S  2-00=9e-58. 
3.         47-40        29-00         3-4  9'33  0-40  7-60       l-96=99-6S. 

3.         47-40        30-45    ^eO-80       14-24  0-87  2-82       2-00,  S  0-88=98-96. 

Thomson's  analyses  afford  the  oxygen  ratio  and  formnla  of  Barsowite,  1:3:6. 
Mr.  Hunt's  analysis  gives  the  ratio  1 :  2-71 :  4-66,  wliich  corraeponds  to  the  same 
proportion  of  alumina  to  ailica,  and  differs  only  in  a.  small  excess  of  protoxyds. 

Ocenra  in  large  boulders,  near  Bytown,  Canada  West. 

A  dart  bluish-green  granular  mineral  or  rook  from  Perth,  Canada,  which  has 
baeu  called  Bytownite,  is  considered  by  Mr.  Hunt  as  probably  a  mixture  ofbytown- 
ite  and  hornmende.  It  has  a  smoky-blue  translucenoe  in  pieces  a  fourth  of  an  inch 
thick. 

IS  Scolecite.     Mauilite.    Silieite, 

Triclmic.  0  :  ^=86°  32',  0  :  I=1W4:8',  ii  :  7=119"  16'. 
Twins  like  thoae  of  albite.  Cleavage  O  perfect ;  m  distinct  and 
Tisually  striated ;  Jindistinct.    Also  massive,  -witli  distinct  cleavage. 

H.=6.  G.=2*67 — 2-76.  Lustre  of  0  pearly,  passing  into  vit- 
reous; elsewhere  vitreous  or  BubreainouB.  Color  gray,  Drown,  or 
greenish ;  sometimes  colorless  and  glassy ;  usually  a  ciiange  of  col- 
ors may  be  observed,  in  which  blue  and  green  are  predominant; 
yellow,  red,  and  pearl-gray,  are  also  appai'ent.  Streak  uncolored. 
Translucent — subtranalucent 

Gomp<mti(m.—-&  Si+Sl  Si=(fi-|-Sl)  ai^if  Sa  :  Ca=l  :  S)  Silica  B3-J,  alumina 
80-1.  lime  13-3,  soda  4-5=100.  Analyses :  1,  Klaproth,  (Beit,  vi,  260) ;  2,  3,  Lehunt, 
(Ed.  N.  PhiL  J.  1882,  Jnlj^  86) ;  4,  Abich,  (Ann.  Ch.  Phya  Ix,  382) ;  6,  Svanbaiv, 
(Jfthreab.  xxiii,  285) ;  6,  Forchhammar,  (J.  f.  pr.  Chem,  xxx,  885) ;  7,  8,  Kersten, 
(Pogg.  liiii,  123) ;  9,  A.  Schlieper,  (Am.  J.  Sci,  [2],  xi,  121);  10,  Nordenskiold, 
(Schweig.  J.  xxxi,  417);  11,  Thomson,  (Phil.  Mag.  1843, 190);  12, 13,  Delesse,  {Ann. 
d.  Mines,  [4],  xii,  261,  368);  14,  15,  T.  8.  Hunt,  (Am.  S.  Sci  [a],  xi,  213,  from  Phil, 
Mag.  [4],  I,  322,  and  Logan's  Rep.  1861) ;  16,  17,  18,  Waltershausan,  (Vulk.  QesL 
1863,  24) : 

gi        il       ¥e        Ca       ffa        &      % 

i.  Labrador,        65-76    26-50    1-26     11-00    4-0O     —,fl  0-5=99-00,  Klap. 

3.  Campsie,  64-67     37-89     0-31     10'60     6-05     0-49     0-18=99-19,  Lehunt 

8.  Gla^ow,  53-34     39-97     0-87      1210     8-97     0-30     -—=9996,  Lehunt, 

*.  Etna,  53-48     26-46     1-60       9-49     4-10     0-33     1-74.   B  042,  ]iln  039= 

98-40,  Ab, 
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nESOKtexrvE  minbeai-ogy. 


Si 

Si 

Pe 

Ca    Sa 

fe 

Ktg 

B.  Dalame, 

ea'16 

28-82 

1-29 

9-14  4-64 

1-79 

1-02,  ign.  1-7  6=98-60,  Sv. 

d.  Faroe, 

B2-62 

80-08 

1-73 

12-68  4-61 

0-19=101-66,  F. 

B2-S0 

29-00 

1-96 

11-69  4-01 

0-60 

0-16=99-60,  Karat. 

63-45 

29-86 

1-00 

11-70  3-90 

0-60 

0-16=99-66,  Karat. 

9.  Mftiii.Paoifio 

63-98 

27-66 

1-14 

8-66  6-06 

0-47 

l-36=99-21,  SohHeper. 

10.  Scolexerose, 

54-13 

29-23 

16-46    

,  S  l-07=99-88,  Nor. 

11.  SUiciU, 

B4-8 

28-4 



ia-4    



,Fe  4-0,  a  0-6=100-3, 

Thomson. 

12.  Greece, 

5S-20 

27 -SI 

1-03 

8-02  3-52 

3-40 

1-01,  E2 -51=100-63,  D. 

IS.  Tyrol, 

63-23 

27-78 

1-60 

8-28       7- 

8 

0-93,  "  0  96=100,  Del 

14.  Drummond,  C.  5i-10 

29-BO 

0-30 

11-42  2-44 

H:0-4=99-35,  H. 

15.  Morin, 

64-20 

29-10 

1-10 

11-25       8-80       Mg  0-16,  ign.  0-4=100.  H. 

16.  Etna,  Oryst. 

63-66 

25-82 

3-41 

11-69  4-00 

0-54 

■'  0-62,  ign.  0-95=100-48, 
Waltershausen. 

17.     " 

55-e3 

26-Sl 

8-64 

10-49  3-52 

0-B3 

"  0-74=100-35,  Walt. 

18.  Labrador. 

53 -TB 

27 -OS 

9-58  1-25 

7-63 

"  0-47,    H    0-62=101-26, 
Waltersbausen. 

So.  1,  brown  n 

oasaive 

ariety 

8,  -with  blue  opal 

scene 

;  9,  glaasy  colorlees  crys- 

14,  from  a  boulder. 

G.'of  6,  2-68;  7,  2-71;  8,  2-72;  11,  2-666;  14,  2-697;  15,  ' 
2-633;  18,2-646.  Otlier  analyses :  DelsEBa,  (Ann.  d.  M.  [i" 
612);  Damour,  (Bnil.  G.  Soe.  de  Fr„  [3],  vii,  88);  Metzger,  {_  . 
18B0,  683) ;  DeTiUe,  (Et.  GaoL  1848).    See  also  Ramm.,  5th  Suppl., 

B.B.  on  charcoal,  acts  like  feldspar,  and  fueee  wiih  a  little  less  dif&eulty  to  a  col- 
orless glass.  With  oxyd  of  nieliel.  and  boras  affords  a  blue  pearl.  Wlien  pulver- 
ized, entirely  dissolved  by  heated  rouviatic  aoid,  -whieli  does  not  attack  either  feld- 
spar or  albite. 

Labtadorite  is  a  constitnent  of  some  lavas,  as  those  of  Etna  and  Vesuvins ;  of 
many  porphyrias,  as  the  oriental  verd  antique  of  Greece,  (analysia  12),  and  other 
varieties;  ofdolerita;  certain  hornblende  rocks,  granites,  and  syenites;  of  some 
porphyritio  greenstones,  as  at  Campeie,  Scotland ;  of  melaphyres,  as  in  the  T^rol, 
(analysis  13).  On  the  coast  of  Labrador,  -whence  it  -was  originally  brought,  it  is 
osaoaiatad  ^th  hornblende,  hyp«rstbene,  aad  ma^etic  iron  ore.  It  has  been  found 
in  place  at  Mille  Isles,  Canada,  also  in  Morin,  Abercrombie  and  elsairhere.  It  occnrs 
abundantly  at  Esses  Oo.,  N.  Y.  Large  boulders  are  met  with  in  the  towns  of  Mo- 
rifth,  Na-weomb,  M'Intyre,  Westport,  and  Lewis,  If.  T. ;  aleooocaaionallyin  Orange, 
Lewis,  St  Lft-wrence,  Warren,  8coharie,  and  Green  counties.  In  Pennsylvania,  at 
Mineral  Hill,  Chester  Co.,  and  opposite  New  Hope,  Bnoie  Co. 

The  Scolexerose  and  Ankydro>i$  Scolecite  are  from  Pargas,  Finland ;  the  Silieiie  is 
from  Antrim,  Ireland.     Scolexerose  has  been  referred  to  seapoUte. 

Labradorite  receives  a  £ne  polish,  and  owing  to  the  chatoyant  reflections,  the 
specimens  are  often  highly  beautiful.     It  is  sometimes  used  in  jewelry. 

Votgite  of  Dalesse  (Ann.  d.  M.  [4],  xii,  284)  M>paars  to  be  a  Labradorite  render- 
ed hydrons  by  partial  alteration,  as  stated  by  Bammelsberg.  Color  whitish,  with 
sometimes  a^ade  of  green  or  blue:  Instre  greasy  or  pearly.  G.^2-771.  Anal- 
ysis by  Delesse,  (loo.  oit.),  Si  49-32,  il  30-07,  Pe  0-70,  Mn  0-60,  Oa  4-25,  %  1-96, 
Ma  4-86,  t.  4-45,  fi  816=99-86.  Delesse  deduces  the  oxygen  ratio  1 :  3  :  5,  fiut  hj 
abiding  the  water  to  the  bases  ;  excluding  the  water,  it  gives  0-36  :  3J  :  6.  It  consti- 
tutes the  porphyry  of  Ternuay,  in  the  V  osges. 
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SILICATES,  FET-DSPAE 


OLIGOCLASE.  SodaSpodui] 


,  Katron-spodumeno,  JSera.  Vnionito,  SUUman,  Jr. 


Triclinic.    /:  T  about  130°,  0  :  «?=93°  15',  0  : 1'=1U°  37'. 
;  (?,  4t  very  distinct.     Twins  common. 


H.=6.  G.=2'58 — 2-69.  Lustre  vitreous,  vitreo-peai-ly  or 
^eaay.  Color  yellowiah,  grayish,  reddish,  greenish-white,  white. 
Transparent,  subtranslucent.     Fracture  conchoidal — uneven. 

CompoHtioJi.—'ii  Si+S:l§i^^(R-f;Sl)Si°=Si!iea;6a-8,'alnminii  SB'S,  soda  14' 
Analyaofl ;  1,  2,  Barzelius,  (Jahresb.  ir,  147,  sis,  302) ;  3.  Laiirent,  (Ann.  Ch.  PhyB-lir, 
108);  4,  B-Hagen,  (Pogg.  siiv,  329);  e.Eoaalea,  (Pogg.lT,  109);  6,  Francis,  (Fogg. 
Ui,  «0)i  1,  Ohodnev,  (Pogg.  lii,  390);  8,  Wolff,  (J.  £  pr.  Cham.  xssi\,  2S4);  9, 
Scheerar,  (Pogg.  Isir,  163) ;  10,  11,  Kersten,  (J.  f.  pr.  Ch.  ixsTii,  llS,  leonh.  Jahrb. 
1840,653);  12,  DoTille,(Compt.  Kend.  xix,  4^;  13,  ForohlmiiimOT,  (Skand.  Nat.  S. 
Stoekliolm,  1842);  14,  t.  Svanbcrg,  ((Efy.  K.  V.  Ann-Fcerh.  iii,  ill);  16,  Earn- 
mslsbere,  (Pogg.  lyi,  817);  16,  17,  18,  Delesse,  (Ann.  Oh.  Ph.  [3],  sxiv.  Bull.  Geol. 
[2],  Til,  810,  Ann.  d.  M.  [4],  xl3,  149) ;  19,  Eerndt,  (J.  f.  pr.  Chem.  xliii,  ai8) 
20,  Smith  and  Bmsh,  (Am.  J.  8ci.  [a],  sv,  all,  mean  of  a  onalyaea) ;  21,  Bod 
(Pom.  It,  110) ;  22,  23,  Smith  and  Brush,  (loo.  oit.,  svi,  44,  each  mean  of  3 
24,  WalterhauBen,  (Vulk.  Gflst.,  26); 


DftUTikszoll,  63-10 

Ttterby,  61'E6 

Arri^ge,  62-6 

Arendal.  68-51 

Arondal,  yeZ.-w.  62-TO 

Ajfttskaja,  61-06 

Kiinito,  red,  68-80 
Sohlw.  Holatein,  64-30 
Sitmlonetr.  Tyad.61-30 

Near  Prieberg,  62-97 

Marienbad,  63-20 
Teneriffe, 
Hafnefjorditt 


SI 


3Pe      Ca     J&g     Sa 


0-80    9-6T    0-38=a8 


0-01    8-0      0-2      8-9 


21-81 
22-34 
28-77 


4-60  0-02  8-00 
2'ia  1-06  7-S5 
0-47    ia-04 


62-97 
61-22 
69-«6 


0-51     2-83     0-24     7-24 
i8-60     0-31     a-42     0-25     7-42 


i-32     2-40     8-82    0-3( 


1-18    6-17    0-36    6-61 


15.  WftrmbiTmn,         63'94*  23-71      tra. 

16.  Mer-de-glaea,        63-26    23-92     tra. 

17.  Quenast,  68-70    22-64    0-63 


I-05,FeO-62=100-79R. 
3-91=99-52,  Francis. 
1-98=99-60,  0. 

=99-77,  W. 

1-29=100,  Sehearer, 
2-42=99 -69,  EwBten. 
2-22=99-32,  Keraten. 
8-69=100,  Deville. 

(i-o.=;98-68,  Forch. 
1-76.  ign.l-02,and.0-82 
=08-85,  St. 
2-17=100,  Ramm. 
2-31,5tnft-a.=99-91,D. 
a-81,ign.l-22=99-69,D. 
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18.  Visembaoh,  68-88    32-27    0-Sl     8-4B     ira.    6-66    1 -21  ,igii.l-t 0=98 -68,0. 

le.  Boden,  61-96     22-86    O'BS    3-02    0-10     9-43     3-08=,MnO-40=100,K 

2a  UnionTille,  Pa.,    64-27     31-21      Ira.    O'Sl    0-68  lO'U    1-38,  ign.l-08=;100-26, 

S.  &B. 
1-14    1-96     1-06=99-76,  Bodemn. 


i3-76     32-66 


tra.     9-12    0-S( 


0-26=98-94 


^.diB. 


28.  Haddam,  Ct.         64-26    21-90     2-15     (fa.    999    0-60  ign.  0-29,  S.  A  B 

24.  Borodin,  rinlo,nd,68-20     18-41    0-20    O'll    0-87    0-62    14-41  "0-57=98-29,  W. 

G.  of  No.  7,  3-S3  ;  8,  3-861 ;  9,  3-668  ;  10,  2-6S ;  11,  2-631 ;  13,  3-69 ;  14,  3-68 ;  19, 
2'66.  Other  annlyaes:  Lory,  (Bull.  Qeol.  Son.  de  Fr,  [8],  vii,  463)  ;  Dfiiaonr,  eta. 
(Eamm.  5th  Supp.  178)  ;  Deville,  (Et.  GcoL  Toneriffe,  1848). 

B.B.  fuses  more  easily  than  ortkoclase,  and  quietly  to  a  gksE,  oitber  clear  or 
amuDel-like.    Ifot  acted  upon  by  acids. 

Ooflura  in  porphyry,  granite,  syonite,  sei'pantine,  and  basalt ;  with  quarta  and 
mica  it  forms  the  granite  at  Kimito,  oontaining  oolmnbite.  At  Teceriffe  it  oucura 
in  trachyte. 

Among  its  localities  are  DanviliaiMll  near  Stockholm ;  at  Arridge  and  Arendal, 
■with  oaloita,  crystals  sometimes  two  or  three  inches  long ;  at  Sohaitanak,  Ural, 
greenish,  in  a  gangne  of  qaartz  and  mica  and  yellowieh-white  feldspar ;  at  Clans- 
tbal  in  serpeatine  ;  at  Lake  Baikal;  sa  sunslone  at  ChriEtiana-£ard,  N'orway,  the 
arenturine  oharaoter  of  which  is  owing  to  minute  particles  of  specular  iron, 
aoeordine  to  Soheerer,  (gothite  according  to  Kengott). 

In  leeiaEd  at  Hafncfjoi-d,  (Safiieffardile),  Borodin,  etc. 

In  tho  Unitad  States,  at  TJniooTiUe,  Pa.,  (Unionite),  with  eupbjllite  and  eoron- 
dum,  G.^2-81  ]  also  at  Danbnry,  Ct.,  with  othoclase  and  danburite;  at  Haddam, 
Ct.,  often  transparent,  -with  iolite  and  black  tourmaline ;  at  Mineral  Hill,  Delaware 
Oo.,  Pa.,  called  Moonstone. 

Named  from  o\iyts,  little,  and  nXau,  to  eUave. 


Triclmic.     0  :  *=9S 

0  :  l=lti°  6'. 

0  :  /'=110°  51'. 

0  :  25=133''  55'. 

0  :  2l'=lSr  M'.  m 

0;li<adj.)=12r23'.    n 

0:2»(0T,1»)=OT°3T'.  & 
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Cleavage :  0  very  perfect ;  ^^  Iraa  so ;  I  imperfect.  Twins :  similar 
to  f.  415  uBually  flattened  parallel  to  *i ;  also  similar,  but  with  1*  and 
0  in  same  plane  nearly,  (f.  416) ;  also  parallel  419 

to  0.  Also  lamellar  and  granular :  the  laminse 
Bometimra  divergent;  granulai"  varieties  ocear 
sionally  quite  fine,  approaching  to  impalpahle. 

H.=6 ;  some  granular  varieties  7.  G,=3'59 — 
2-65;  2-612,  Finbo,  Eggertz;  3-619,  Broddbo; 
3-641,  variety  Perieline ;  3-636,  Peristerite.  Lus- 
tre pearly  upon  a  cleavage  face ;  vitreous  in 
other  directions.  Color  -white ;  also  occasion- 
ally bluish,  gray,  reddish,  greenish,  and  green ; 
sometimes  having  a  bluish  opalescence  or 
play  of  colors  on  O.  Streak  uncolored.  Trans- 
parent— sub tr anal Licent.  Fi-acture  uneven.  Brit- 
tle. 

ftHnpoaiiioJi.— Sa3i-l-SlSi'=(Sa+Sl)Bi'=Silloa  68-7,  alumma 
100. 

Analyses:  1,  G.  Rose,  {Gilb.  Ann.  Isxiii,  WS);  2,  atromeycr,  (Untersuok  300); 
S,  Lanrent.  (Ann.  Ch.  Phja.  Is) ;  4,  Tfaanlow,  (Pogg.  xlii,  511) ;  5  Abioh,  (Barg.  n. 
hilttenm.  Zeitg.  1  JahrgJ;  6,  Erdmann,  (JahPeEb.  sxi,  193);  7,  Abieh,  (Togg.  li, 
626);  8,  0.  G.  Omelin,{Pogg.  Yii,  79);  9,  Redtenbaoier,  (Po^.  IJi,  468,  mean  of  8 
ftnalB,) ;  10,  Brooks,  (PoggTTii,  392);  11,  Keratoi,  (Leonh.  Jahrb.  1845,  648);  12, 
18,  Brush  and  Weld,  (Aiff^J.  3ci.  [2],  viii,  890) ;  14,  T.  S.  Hunt,  (Pha  Mag.  [4],  i, 
822,  and  Am.  J.  Sci.  [2], '■xii, 'Sl2) ;  15,  Diday,  (Cryst.  from  Melaphyre  of  Agaj, 
Ann.  d.  M.  [a],  ii,  184, 198)  ;  16,  Bammelsbei^,  (Pogg.  btdx,  306) : ' 
§i         Si       3?e        %      Sft       Ca 

1.  Arendal,  68-46     19'S0     0'28      9-12     0-68=97-84,  G.  Rose. 

2.  Ch^tevfield,  70-68     19-80    O-Il      9-C8    0-24=99-88,  Stromejer. 

8.  "  68-4      20-8      01       10-B      0-2=100,  Lanrent. 

4.  St.  Gotiard,  en/si.  69-00    19-43     11-47    0-20=100-10,  Thaulow. 

6.  Miaak,  et^st  68-45    18-71    0-27    0-65     11-24    0-50,  Slg  0-18,  fiji  ft'.= 

100,  A. 
6.  BreTJg,  69-11     19-34    0-62    0-65    10-98    (r.,  Mg,  Mn(j-.=100-7,  E 


^EPantoUaria,  68-33  18'30  I'Ol  2-63 

8.  "  "            61-94  18-93j0-48  2-41 

9.  Ponneylvania,  67-20  19-64 1-67 

10.  8t,  Gothard,  wUU,  67-39  19-34     6-77 

11.  Marieubad,  68-10  17-93  0-72  1-18 

12.  I^anoaaterOo.,  Pa.,  66-65  2079     

13.  Unionville.Pa.,       66-3B  2I-S9     

14.  Ferialerite,  66-80  21-80  0-80  0-68 


;,  Hg  0-61=99-88,  Ab. 
9-99  0-lS,  ign  0-ae=100-2fl,  G. 
9-91  1-44.  Mg  0-31=100-07,  E. 
6-23  0'31,ia:gO-61=100-65,Bk8. 
11-01  O-24=09'77,  Karfltan. 
9-36  2-05,  ]ig  0-62=99-42,  B. 
8-78  1^79,  Mg  0-48,  3  0-48= 
100-27,  W. 
7-00  2-62,  Stg  0-20,  ign  0-6= 
99-80,  Hunt. 
7-2  1-3.  &  1-8=08-9,  Diday. 
i=:99-8,!i. 


16.  Alik^,  cryal.,  67-0      19-3      0-8      2-2        7-2      1- 

16.  Bypolclerite,  67-62    16-59    2-30    061     10-24    0- 

In  No.  5,  G.=3-§S4;  11,6.2-612;  12,  a,=2-619;  16,  G.=2-478;  16,  G.=a-63  to 
3-68.     . 

B.B.  like  feldspar,  but  colore  the  flame  diBtinotly  yello-w.   Acted  on  by  hot  acids. 

Albito  often  replaeea  feldspar  as  a  constituent  of  granite ;  in  other  inBtanccB  it  is 

aeaoeiated  with  feldspar,  as  in  Pompey's  pillar,  and  then  may  bo  geaerally  distin- 

gniahod  by  its  enperior  whiteness.     The   albite  granites  are  often  repositories  of 

BSTeral  of  the  granite  minerals,  tourmalines  of  different  colors,  beryls,   allanite^ 

31 
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&e.    It  ia  flsaoeiaied  with  pearl  8 


e  of  the 


lai'ge  trans- 

te  and  horn- 

of  Byecito   and 


mt  crystals;  with  epidote 
blanda  in  Greanland.  It  is  ' 
greenetone. 

In  MasaschQsettB,  TJ.  S.,  at  Chesterfield,  with  red  and blaetomTDalines  in  lamellar 
masses,  (Cleavelan^te),  slightly  blaisb,  and  also  fine  gi'analar,  and  rarely  in  small 
orystals.  Contains  the  same  minersla  at  Paris,  Maine,  and  at  Qoshen,  Mass.,  at  Ac- 
worth  and  Alatead,  H.  H.  At  Haddam,  Conn.,  aooompaniea  ohrysoberyl,  beryl,  oo- 
Inmbite  and  black  t^nrmslines.  Fine  transparent  or  translucent  cryatals  at  the  Mid- 


a  flue  granular  variety  containing  beryl.  In  Delaware  Co.,  PennsylYania,  at  Union- 
ville,  a  granular  variety  is  the  matrix  of  the  corundum,  {aee  analyse  ISand  JB),haT- 
iug  the  hardness  of  quartz,  (7 — '1-2B).  It  had  been  taken  for  Indianite.  A  similar 
variety  eqnally  hard  is  fomid  with  Idocrase  at  Sandford,  Maine. 

The  name  AlUte  is  derived  from  0^6™,  white,  in  allusion  to  ita  color,  and  was 
given  the  apecias  by  Gahn  and  Berzeliua  in  18!4. ' 

Byposclerite  of  Breithaupt,  analyzed  by  Hermann,  {J,  f.  pr.  Ch,  xiti,  3B6),  with 
the  resulting  ratio  for  the  protosyda,  perosyds  and  silica  1 :  2 :  6,  is  sbowa  by  Ram 
melaberg  to  be  probably  albite  miied  with  augite.  G.^!2'6 — 2-66.  Prom  Ju-endaL 
Samed  iiroin  tm,  under  or  less,  and  iiriii(»(,  /tard. 

ORTHQOLASE.  Feldspar.  Fotflsh-Feldspar,  Ioe-«par.  Felsite.  Adularia.  Mnr- 
oliisonite.  Loelito.  Amausite.  Amazonatone.  Snnadin.  Moonstone.  Ifapo- 
leonite.  Weoronite.  Pegmatolite.  Mikroklin,  Breii.  Valoncianite,  Breit.  Peld- 
atein,  ffaus.    Peldspath,  S.    Eispath,  W.    Erythrite,  and  Perthite  of  Thomson. 

Monociinic;  picHnic  ?)  (7=63"  53',  I:  J=118°48',  0  :  li= 
153°  38';    a:l:  0^0-844  :  1  : 1-5183. 
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Cleavage  :  0  perfect;  iilesa  distinct;  ii  faint;  a 
in  tbe  direction  of  one  of  the  faces  I.  Twins :  f.  424  and  425 
face  of  composition,  ii ;  f.  428  parallel  to  plane  2* ;  also  parallel 
to  0  and  n.  Often  massive,  eloavable,  or  granular ;  sometimes 
coarse  lamellar. 


O  :  %i^U5°  47'. 
0  :  1«=129°  41'. 


^=116° 


n=116°  r. 

^=150°  52'. 
1=124°  42'. 


0  :  n  =17°  31'. 
O :  |i=161°  36'. 
0  :  2i=13^  3'. 
O  :  it =90° 
O :  _Z=67''44'. 
li  ;  ^=90°. 


150°  35'. 
ii-.U  =143035'. 
a  :  -41  =130°  50'. 
ii  :  33  =146°  40'. 
7:3^134°  19'. 
Z:l»=110°40'. 
1  ;  1=126°  14'. 
-1  : -1=142°  40'. 


H.=6.  G.Z3.2-4 
to  pearly  upon  tho 
gray,  reddish- white, 
colored.     "" 


2.  Lusti'e  viti'eous,  sometimes  inclining 
of  perfect  cleavage.  Color  white  ;  often 
h-red,  greenish-white,  gi-een  ;  streak  nn- 
!Fracture   couchoidal  to  nn- 


ComposUion. — £8i+Sl  Si'=(£-j-=S'-)Si'=Silioa  64-S,  aluminn  18-4,  potaBh  IB'S 


(,  Vfll.  Rose,  (Soheorer'e  J.  viii,  244)  ; 
B,  SchnederniHUn,  (Stnd.  Gottiag.  T.  b.  Frennde,  ■ 
Plijs.  [g,  JKv);  6,  6,  7,  Abioh,  (Po^.  Ii,  528,  and 
19)  ;  8,  Domeyko,  (Ann.  i.  Mines,  [4].  is,  629)  ;  9, 
Hinea,  [4],  ii,  466);  10,  Eroaer,  (Po^.  Is™,  421' 
di,  162);  12,  Pkttner,  [Pggg.  sIti,  299) 


2,  G.  Rose,  (Fogs.  iXTlii,  148); 
!.  Hft.  1);  4,  DefesBa,  (Aon.  Cb. 
Smg.  una  hiittenm.  Zeitg,  Jitbrg. 
Brongniart  and  MalaguS,  (Ann. 
.);  II,  Keraten,  (J.  £  pr.  Chem. 
Eyreiooff,  (Pogg.  slvii,  196);  14, 


S-» 


!.  Lomnitz,  fie'TS  17'fiO 

2.  Sani-Kn,  Tesny.  66'B2  19'16 

8.   CTassy,  Dranefeld,  84-88  21'4e 

*.  Chamouni,  66-48  10-O6 


■    12-00    !=98-a6,  T.  Rose. 

I  14-';4,  with  sotQH  Sa,  G.  Rose. 
2-82  10-29=99-23,  Sohnei 
10-62      2-30=!)8-99,  Dalaeae. 
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DESCRIPTIVE    MINEEALOGT. 


6   Adu!  "^t  Gothard,  i 

6  Baveao   yr  ( 

7  S  Ld    a  1?  I 


■84     18-99 

■34    14-oa 
■10    18 '05 


la.  VaUtc 
IB  McTol 
14   Pert}  t. 


68-48  17-08  0-49 

65-52  n-61  0-80 

ee-ea  it-sa  o-o9 

65-76  18-81  trace 

66-44  18-35  1-00 


IB.  OrfA.  Lauryig,jmfl,  66-90  19-46 

16.      "  FreaerVn,HA.  65'19  19-99 
IT.      "  L.  Superior,       66-70  13-1 

18.  "   Auerberg,  66-26  16-98 

19.  .  "  DavidBon  Co.,  ?.-„,,  an  nn 

F.  C.,  ( *^  ^°  ^"  ^° 


so.   Oli^slerliie 


64-76     17-61 


B5-40     19-48      1-25 
66-Sl      18-23       0-67 


1-01=100,  Abioh. 
1-26,  lilg  0-1=100,  Ab. 
2-81.  fig  0-09,  ffin  0-10, 
Cu  (j-nc8=99-76,  Ab. 
4-00=98-74,  Dom. 

,  iSg  0-2,  fi  &  loBS 

1-14,  B.&M. 

0-91=99-86,  Kran. 

l'7O;=09-55,  Eerstan. 

^99-29,  Hattner. 


5-66,  i 


6-14,ign0-18=9B-89,G. 
7-08,"O-38=lOO-78,a. 
3-68,ao-70=99-53,'W". 
0-20,  a  1-29,  %  0-11, 


■06      14-86      0-79,  STg  tr.= 
■65      14-18      l-76,fig0-SO,i 


ignO^eS 


•76      7-2S,MgO-20,igi!0-76 

=99-84,  a  &  B. 

.■35       7-81,  ]SlgO-30,  ignO-20 

=98-96,  a  &  B. 

;-03      8-76,fig!)-.SiKfi:i-23 

=100-7,  Plattner. 

1.  of  No.  5=2-5766;  of  6,2-65;  of  7,2-68;   of  8,  2-696;   of!0,2-44;    ofl6,16, 


i9 ;  of  1' 


2-647. 


Analyaes  :  Biday,  (Ann.  d.  M.  [5],  ii, 
en,  (of  SanMin,  VctIi,  nat  Ver.  Kheinl. 
466) ;  Moll,  (Ramm.  4th  SuppL,  69). 

B.B.  fuses  with  difficulty,  and  only  on  the  edges,  to  a  aemi-transparent  blebby 
glass.  With  boras  torins  slowly  a  transparent  glass,  and  with  eoda  a  Tesienlar 
glasa.  Not  seted  on  by  the  acids.  With  cobalt  eolution,  becomea  blue  only  on  the 
^ised  edges. 

Difference  of  color  and  lustra  has  given  rise  to  distinct  names  for  Baveral  varie- 
tias  of  this  speuies. 

Common  Feldspar  or  Ortkoclase  [fr.  o^Sos,  straight  or  rectangnlar,  and  Aaa,  to 
dame]  inoludes  uie  anbtranslucent  yarieraeB,  the  common  constituent  of  gi-anite. 

Zoxoclaae,  Breit,  bus  the  composition  of  orthoolase  as  shown  by  Smith  and  Brush, 
and  does  not  differ  essentially  in  cleavage ;  the  basal  and  clinodiagonal  being  mush 
the  most  distinct ;  7: /about  120°;  G.=2-6~2  62,  Plottnev. 

JVecronite  [fr.  vtupot,  a  corp>e\  gives  off  a  fetid  odor  when  struct. 

Adularia  is  a  transparent  or  translucent  variety,  foiind  in  granitic  rooks.  The 
crystals  are  often  lai^e,  and  ooenr  of  great  perfection  in  the  high  districts  of  Savoy ; 
the  name  ia  derived  from  Adula,  one  of  the  highest  peaks  of  St.  Gothard.  The 
Valendamite  of  Breithaupt  is  a  Tariety  of  adularia ;  the  name  is  from  the  Menioan 

Moonitone  is  a  variety  of  adularia,  presenting,  -whan  polished,  chatoyant  or 
pearly  reflections.  Sunstone  is  a  similar  variety,  containing  minute  scales  of  oxyd 
of  iron,  or  Gothite,  (Kengott),  disaeminated  through  it.  The  opalesoenoe  is  seen 
in  the  direction  ot  a  plane  replacing  the  edge  I:  I  somewhat  obliquely.  But 
neither  of  these  are  exclusivaly  common  feldspar.  A  Siberian  sunstone  has  been 
shown  by  3cheerer  to  be  oligoclase ;  and  the  moonstone  of  Mineral  Hill,  Delaware 
.Co.,  Pa.,  is  of  the  same  species. 
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SILICATES,   FBLDSPAE   S 
Aveniujine  Mldspar  is  leas  pelluoid,  and  haa  yellow  and  reddish  internal  re- 


Qlassy  Feldspar  is  a  transparent  variety  foand  in  traobjtio  and  Toloania  I'ocltB, 
haying  a  perfect  vitreous  lustra.  It  has  been  eallad  Sanirfin,  from  oanf,  a  ioarii,  the 
crystals  being  tabulw  ;  and  aeoordiDg  to  [fanmann,  it  haB,fc6B°  65',  0  :  /:=110°, 
0  :  7'^I15°.  The  name  Ice  Spar  is  sometimes  given  to  a  similar  variety  found  in 
Vesuvian  lavoa ;  the  term  however  includes  pellooid  varieties  of  other  species  of 
feldspar. 

Other  varieties  are  the  Mwchhomte  of  Levy,  [named  after  Murobieon,  the  Geol- 
ogist], which  is  a  yellowish-gray  or  flesh-red  variety  from  Heavitree,  near  Exeter ; 
Amamn  stone,  a  verdigris-green^variety  colored  by  copper,  from  Lake  Ilnien  ;  the 
ZeelUe  of  Dr.  Clarke,  (the  Eelleflinta  oi  the  Sp-edea),  which  occurs  at  Gryphyttan 
in  Sweden,  with  a  peculiar  waxy  lustre,  and  deep  flesh-red  color ;  and  the  Vario- 
lite,  ft  dark  green  variety,  containing  lighter  globular  partioles,  from  river  Drao  in 
liVance. 

Kaolin  is  a  term  applied  to  a  clay  resultiug  from  the  decomposition  of  feldspar. 
(Bee  beyond.)- 

The  MicTocline  [fr.  fiitpot,  K(We,  rXmo,  to  incHne}  of  Breithanpt,  is  a  variety  of 
this  apaciea  from  Arendal,  (Pogg.  xlvii,  196).  The  Eryilwite  [fr.  cpvSfH,  red]  of 
Thomson  (Phil.  Mag.  xxii,  188,  1843)  ia  a  fleah-eolored  feldspar,  containing  three 
per  oent  of  magnesia,  found  m  amygdaloid ;  G.=a-541.  The  FerlhUe  of  Thoroson 
IS  from  Perth,  in  Upper  Canada. 

RhyBA:olUe  of  Rose,  (or  Eyacolite),  from  Vesuvius,  [named  from  (raof,  a  too 
sii-eam],  has  the  crystallization  of  feldspar,  and  resembles  the  glassy  variety.  Q. 
Kose  states  (Kryst.  Chem.  Min.  88,  1862)  that  he  suspects  that  in  his  analysis  (Pogg, 
xsviii,  143)  some  nepheline  may  have  been  mixed  with  the  feldspar,  as  they  often 
ooour  together  at  the  locality,  and  he  therefore  does  not  mention  it  as  a  distinct 
species  in  this  recent  work  of  his. 

Feldspar  in  flue  crystals  is  fonnd  at  Carlsbad  and  Elnhogen  in  Bohemia,  (twins, 
f  42*,  436).  fikftthennecbm^  in  Siberia,  Arendal  in  Norway,  Baveno  in  Piedmont, 
Lomoitz  in  Silesia,  Land's  End,  ifeo.,  are  other  localities.  At  the  Moume  mountains 
in  Ireland,  &ie  specimens  occur,  associated  with  beryl  and  topaz.  Glassy  feldspar 
occurs  in  great  abund^ice  in  the  trachyte  of  the  Draehenfels  on  the  Ebine;  also 
in  the  lavaa  which  devastated  the  island  of  Ischin,  sear  Naples,  in  1S03.  Ice  apar  is 
fbund  principally  at  Vesuvius  ;  it  may  be  obtained  in  profuaiou  in  the  valley  call- 
ed Fossa  Grande. 

Kne  crystallized  feldspar  occurs  in  Hew  York,  in  St.  Lawrence  Co.,  at  Eossie,  two 
miles  north  of  Oxbow;  the  oryatals  are  white  or  bluish-white,  and  sometimes  an 
inch  across ;  also  eight  miles  from  Potsdam,  on  the  road  to  Kerremont,  where  crys- 
tals a  foot  through  are  said  to  have  been  found;  and  near  DeLong's  mills  in  uie 
town  of  Hammond,  with  apatite  and  arcon,  where  the  Loxoelase  is  obtained  ;  in 
Lewis  Co.,  feldspar  occurs  both  crystallized  and  masaive  in  white  limestone  n 

'*■'■" "■  '       '  "     "       ^eOo.,  ci^Btals  nearH 

t  Rocky  Hill,  in  Warwick, 
lity  and  Bdenvilie.  In  Saratoga  Co.,^N,  Y., 
at  the  Greenfield  ehrysoberyl  locality,  white  tianslneent  crystals,  nsnally  coated 
with  silvery  mica.  In  Connecticut  at  the  gneiss  quarries  of  Haddam  and  the  feld- 
spar quarries  of  Middletown,  crystals  a  foot  long,  and  six  or  eight  inches  thick ; 
near  Bradleysville,  in  the  western  part  of  Litchfield,  cr^tals  2-S  inches  long, 
abundant.  In  Massachusetts  at  South  Eoyalston  and  Barre,  in  crystals  often  lai'ge ; 
also  at  Three  Eivers,  in  Palmer.  The  Aeworth  beryl  locality,  the  tourmaline  local- 
ity of  Paris,  Mfuno,  are  other  localities  of  crystallized  feldspar.  In  Pennsylvania, 
in  crystals  at  Leiperville,  Mineral  Hill,  and  Chester,  (ehesterlite),  Delaware  Co. ; 
a  sunstone  in  Kennett  Township ;  fine  crystals  ot  green  feldspar  oeour  on  tlie  island, 
Mt.  Dessert,  Me.  Wiishington  Mine,  Davidson  Co.,  N.  C,  in  white  and  yellowish 
crystals,  (anal.  19). 

Massive  feldspar  is  abundant  at  the  above  mentioned  localities,  besides  many 
others.  An  aventnriue  variety,  with  bright  coppery  reflections  in  spots,  occurs  at 
Leiperville,  Pennsylvania.    Adulai'ia  occurs  at  the  Falls  of  the  Yantie,  near  Hor- 
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246  DEBGEOPTITE   M.THK 

wieh,  Conn.,  at  Biimfield,  Mass.,  vrith  iolitfi,  and  at  Pnraonfield,  Me. ;  aod  bi 
at  Lyme,  Conn.  (Some  of  tjiesemaj  be  oligoGlaae).  Ke«lin  occurs  at  Andorer,  Mass., 
and  abundftntlj  in  New  Milford,  Kent,  and  Oormrall,  Oonn.,  and  in  the  counties  of 
Essex  and  Warren,  Hew  Torb;  also  in  Kew  Garden,  Chester  Co.,  Pa.,  abundant. 
Ifeeronita  is  found  at  Roger's  Koek,  Essex  Co.,  and  at  Thomaon'a  ([narrj,  near  196th 
street,  New  York. 

Ckeaterlite  (anaL  30,  31)  is  shown  by  Smith  mid  Bnish  to  have  the  constitution 
of  Orthoolase.  It  occurs  in  crystals  sometimes  1 J  inches  broad,  implanted  often  on 
dolomita  Faces  not  polished;  /:  7'=131° — 12'I°.  0  :  ji^90°  as  shown  by  twins; 
0  :  /and  O  :  I'  nnequal,  (as  also  2»  on  /and  2i  on  /'),  but  not  constant,  and  the 
difference  may  ba  an  irregularity.  .  Cleavage  parallel  to  0  and  iJ,  perfect.  Twins 
common  parallel  to  0  :  also  a  peculiar  twin,  in  general  form  rectangular, 
made  by  composition  parallel  both -to  0  and  i*,  the  Jatter  composition  shown  by 
the  meeting  of  strife  along  the  middle  of  0,  and  the  former  by  a,  similar  meeting 
on  a ;  but  it  is  singular  ttat  in  the  two  Bpeoimens  obserred  by  the  author  (from 
the  cabinet  of  Joel  Bailj)  this  meeting  of  striie  is  seen  on  only  one  of  the  ])lanes 
0,  and  one  il ;  on  the  other  plane  0  the  striie  extend  across,  pai'allel  to  the  inter- 
section of  0  with  one  of  the  planes  /,  a  faot  that  indicates  a  dtclinic  rather  than  a 
monoolinic  form.  The  crystals  normally  would  have  i  planes  /  at  one  extremity  ; 
but  the  specimens  are  partly  broken  and  only  two  are  present  on  one  side,  one 
oiojw  the  other. 

Feldspar  enters  into  the  composition  of  a  groat  number  of  roets. 
OroMtte  consists  of-  feldspar,  quartz,  and  mica,  crystallized  promiaououBly  togeth- 
er.   The  feldspar  constitutes  ordinarily  about  40  per  cent.,  bnt  varies  very  widely ; 
•    while  the  quartz  is  usually  80  to  40  per  cent.     Ordinary  granite  couttuns  about 
la'8  silica,  15'3  alumina,  7'4  of  alkalies,  5'0  of  lime,  magnesia,  and  oxyd  of  iron, — 
a  composition  near  that  of  petrosiles.     Pegmatite  is  graphio  granite. 

Qneisi  has  the  same  ingredients  as  granite,  but  wiui  Iraees  of  lamination. 

Mica  ilate  ia  similar  in  constitution,  with  a  .distinctly  foliated  structure. 

Bersaite  is  a  fine  grained  granite,  containing  pyrites,  from  near  Beresof,  in  the  Ural. 

Syenite  consists  of  feldspar,  hornblende,  and  quartz,  and  otherwise  resemWes 
granite.  These  rooks  pass  into  one  another  by  insensiMa  gi'adations.  Protogine  is 
a  talc  granite. 

Bolmne  is  a  gneissoid  rock  in  the  Alps  consisting  of  talc  and  feldspar. 

QramiUte,  Eurite,  or  Leptynite,  (Weissstem),  is  a  granular  compound  of  feldspar 
and  quartz,  with  sometimes  garnet. 

The  HomfeU  of  the  Qerlnanfl  is  a  massive  com^und  of  quartz  and  feldspar 
breaking  'with  a  smooth  flinty  fi'actura.    The  OomvManite  is  similar. 

Pyroxenite  consists  of  feldspar  and  lamellar  pyroxene. 

Pyromeride  is  a  granitoid  rook  containing  epnemleS  thickly  disseminated.  Simi- 
lar sphemles  sometimes  oocur  in  ptfrphyry,  trachyte,  eurite,  diorite,  and  occasion- 
ally granite.  Deiesse  has  shown  that  rocks  containing  these  spherules  havo  an  ex- 
cess of  silica.  The  spherules  are  feldspathic,  but  contain  mixed  quartz  which  is 
most  abundant  in,  the  exterior  coats  or  at  the  centre. 

Miasdte,  a  granular  slaty  rock  consisting  of  orthoelase,  mica,  and  eloaolite,  with 
sometimes  quartz,  albite,  and  hornblende. 

Porphyry  consists  of  a  compact  feldspathic  base,  (corm(c  or  porj>hyrite),  with 
crystals  of  feldspar,  (often  orthoelase  or  oligoolase) ;  it  may  be  green  with  blotohes  of 
paler  green  or  white,  or  red  with  white  hlotohea  or  speidis,  besides  other  shades  of 
color ;  the  blotches  of  a  polished  surfaoe  are  the  feldspar  ofystala.  When  distinct 
feldspar  crystals  are  scattered  through  granite  it  is  called  porphyritU  granite.  The 
feldspar  of  porphyry  is  often  also  the  species  labradorite,  as  is  the  case  mthe  ancient 
verd  antique  porphyry  of  Greece,  quarried  from  rounded  hills  on  the  plains  of 
Hdosin,  iLioonifl.  In  the  porphyry  of  Ternuay  in  the  Tosges  it  ia  the  species  vos- 
gite.     It  is  often  quartzose  or  globmiferous. 

Clinkstone  mphow>Uteia  a  compact  feidspathio  rock  of  grayish  colors  and  smooth 
fracture,  clinking  under  the  hammer  when  struck  somewhat  like  a  metal.  G.=2-5 
—3-6. 

TrachJ/te  ia  a  rock  of  similar  constitution  and  color  with  clinkstone,  but  having 
a  rough  snrfaoe  of.  fracture.     Boraiie  is  a  grayish  earthy  variety  fromPuy-de  Dome. 

Pumice  (Bimsstein,  German)  is  a  porous  feldspathic  scoria  from  volcanoes  ;  the 
pores  are  fine  and  linear  and  often  barely  visible  without  a  glass.     Q.=^2-2n— 2-4. 
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IVira  or  greenstone  ie  a  dark  and  heavy  blafikish-greBn  or  browniah  roct,  conBiat- 
ing  of  feldspar  and  hornblende;  it  usnally  has  a  crystalline  texture,  but  ia  Bome- 
times  oompaot.  When  albita  raplaoes  ortboelaae  the  rock  is  eallad  diarite. 
Basalt  or  dolerite  is  a  similar  rook,  consisting  of  feldspar  (often  labradorite)  and 
te,  either  snboryBtallina  or  not  at  all  bo,  and  often  containing  distinct  crystals  of 
te  or  feldspar  or  both,  and  etill  more  frequently  chrysolite  in  bottle-glass  colored 
US,  with  also  grains  of  magnetic  iron.  It  peases  into  lavas,  which  often  have 
the  same  cocstitntion  and  are  of  the  same  orimn.  Anamesile  ia  a  very  fine  granu- 
lar rock  of  similar  oonstitation,  in  which  the  labradorite  predominates.  Waeke  is 
an  earthy  variety,  or  a  rook  oonaisting  of  basaltic  earth  or  sand.* 


"  In  the  analysis  of  basalt,  it  ia  anl^ooted  to  the  action  of  nitric  or  muriatic  acid, 
and  thus  separated  into  a  soluble  and  insoluble  _portion.  The  basalt  ofWicken- 
atein,  thua  esamined  by  Lowe,  with  muriatic  acid,  afforded  him  66-68  per  cent,  of 
insoluble  product,  and  4442  of  soluble,  the  latter  consisting  of  39-81  of  zeolite  or 
aeolitio  minerals,  and  4'ai  of  niagnetio  iron.  The  basalt  from  Stolpen,  according  to 
Sinding,  consists  of  6*7 -138  per  cent,  soluble  in  muriatic  acid,  and  42-264  insoluble. 
On  analyaiB,  the  soluble  and  insoluble  portions  afforded. 


Zeolitio. 

IrBotabla. 

Bolnble. 

Insoicb 

Silica, 

sa-is' 

47-98 

89-^20 

62-6 

Alumina, 

39-00 

9-10 

ai-SBG 

n-9 

10-62 

14-41 

7-857 

15-4 

Soda,' 

13-n 

S-2T9 

Potash, 

1-4S 

2-79S 

Protoxyd  of  ir 

le-si 

Oxyd,  16-800 

Peroxyd,  10-6 

Magoeaia, 

la -97 

4-879 

S-2 

Water, 

1'9S 



a -4  90 

■ 

0-97 


100-786 


Tlie  zeolite  of  the  Wiekanstein  basalt  is  stated  by  Lowe  to  bo  near  Tbomaonite 
in  composition.  According  to  Girard,  who  analyzed  the  same  basalt  with  aome- 
wliet  (Tiffarent  reanlta,  it  is  a  mixture  of  meeolita  and  □ephelina.  The  rest  of  the 
basalt,  excluding  the  magnetic  iron,  is  augite,  and,  according  to  Girard,  the  whole 
consists  of  meaotypa  22-686,  nepheline  22-686,  magnetic  ' 
The  Stolpen  basalt  ia  inferred  from  the  analysia, 
' ""       igneUo  iron   18'818.     The  zeolite  is  supposed  t 


olivine  12-630,       ^ 
aeveral  zeolitic  minerals: 


8  per  01 


:e  between  the  so-called  do- 
lerite and  the  basalt  of  Meiasner  is  that  the  latter  contains  zeohtea. 

Ofapodiion  of  Phonolite,  from  Marienberg  near  Aussig,  by  Meyer,  and  from 
Wiiisteraohan  near  Teplila,  by  Redtenbaoher  of  Vienna. 


Silio^ 
Alumina, 
Perox.  of  iron, 
Perox.  of  mang. 


56-652  64-090  43-244  41-220 

16-041  24-087  21-000  29-238 

3-906  Protosyd,  1'248     Peroxyd,    7*816  Protoxyd,  2*497 


Soda,  2-666  9-216  7-112  12*108 

Magnesia,  1-697  1-379  —  1*261 

Oxyd  of  copper,  — ^  0*012                        0-026 

Water,  4-993  3-279  lS-325  6*658 

98-318,  M.  98-561,  K.  95-618,  M.  S8-1S6,R. 

The  Marienberg  phonolite  ia  aupposed  to  oonf^in,  beaides  feldspar,  natrolite  and 
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PelroiUsx  (Adinolo,  Bejidant)  ia  Bompaot  impare  feldspar,  like  the  base  of  por- 

fhyry.  It  differs  from  jasper,  whioh  it  often  resembles,  in  being  fneibla  before  tlia 
Lowpipe.  Q.=2-606 — a-66.  A  greenish-gray  specimen  from  Brittany  afforded 
Bettnier,  Siliea  15  4,  alumina  I5'5,  potash  S'S,  magnesia  1-4,  osyd  of  iron  1-2.  The 
resillts  are  varying,  as  the  species  is  rather  a  roct  than  a  pure  mineral  Thomson's 
Zeeliie,  whiijx  falls  here,  ooneiets  of  Silioa  81'91,  almnina  8-58,  potasaa  8*88,  pro t- 
oxydofirone42. 

OijMiua  or  Toleanio  glass  is  sometimes  an  imjrara  feldspar  in  a  glassy  state;  and 
in  other  eases  it  ia  a  mixture  of  feldspar  and  aneite  with  chrysolite  and  mueh  iron, 
or  of  augite  and  chrysolite  or  labradorite,  Ae,,  the  matarials  varying  with  the  lavaa 
ofavolcaao;  for  any  lava  will  become  glassy,  and  thus  make  obsidian,  by  rapid 
cooling.     G.^2'26 — S'S. 

Fitck^tont  hea  the  Imtre  of  pitch  rather  than  glass;  peo/rlstone  has  a  pearly 
lustra,  and  is  sometimes  in  spherules,  (sphemlite),  or  consista  of  apheroidal  concre- 
tions. 0.=^*3 — 24.  The  spherules  of  pyromaride,  porphyry,  etc,  are  quite  similar. 
Tha  siliceous  character  of  these  spherules  is  mention^  on  page  246;  see  also 
Delesae  on  GlobuUferona  Eoeks,  Traoa  Qeol.  Soe.  France,  1858,  and  Am,  Jour.  ScL 
[2],  svii,  168.  _  _  .       .        , 

KrMite,  Forchhammer,  or  Baulite,  appears  to  be  a  aliceoua  feldspathio  nnoeral, 
related  to  these  concretions.  It  forms  the  basis  of  the  trachyte,  obsidian  and 
pitohstone  of  Iceland.  According  to  von  Waltcrshausen,  it  occurs  also  in  triclinio 
crystals ;  and  ha  deduces  the  osygen  ratio  1:3:  24=(fi-|"Sl)Si''.  B.B.  fuses  only 
in  thin  splinters  ;  in  aci^  insoluble.     H,=6.  _  G.=a-656,  Forch.,  2;67a,  "Walt. 

The  following  are  analyses  of  pumice,  obsidian,  sphemlite,  krablite,  etc. :  1,  Ber- 
thier,  (Ann.  d.  Mines,  [3],  v,  64S)  ;  2,  Tauquelin,  (H.  a%  J.  d.  Ghem.  v,  230  ) ;  8, 
4  Erdroann,  (J.  t.  techn.  Chem.  sv,  83) ;  6,  Tliomson ;  6,  Trommadorf,  (N,  J.  d. 
Pharm.  iii,  301);  1,  Erdmann,  (loo.  oit,);  8,  Fieinns,  (Sehw.  J.  xxis,  136)-  9,  Brd- 
mann,  floe,  cit.) ;  10,  Klaproth,  (Beit  ii,  62,  iii,  262) ;  II,  Berthier,  (Ann.  d.  Mines,  ■ 
vii) ;  12,  13,  B.  Silliman,  Jr.,  (Dana's  Qaol.  Rep.  p.  200) ;  1*,  "Waltcrshausen,  (Vulk. 
Gast.  p.  211);  15,  Delesae,  (Bull.  Geol.  Fr.  [2],  ii  116);  16,  Forchhammer,  (Skand. 
Hat.  Ssmm.  i.  Stoekhohn);  IT,  Geath,  (Ann.  Ch.  u.  Phaim.  Isvi,  271): 
3i         Si       Pe      ea      Sig      Sa       £ 

1.  OJsiiiian,  Pasco,  69-48      8'60    2'60    'f54    2'60    6'08 

2.  ■'       Mexico,  78-        10'        S"        1-         

3.  "    Telkibim.  '74'80     12-40     3-03     1-B6     0-BO 6'40,5Ia  1-81=99-80,  E. 

4.  Fitehstone,T&iaB.  76-60    11-60    1-SO    1-86     6-69         2-77      S4-73=103-96,  E. 

6.  "         Arran  68-50    12-74i'3-80    4-48     6-23 ,  ign.8-0— se-ll.Th. 

8.        "  6S.  Dresdn.  74-00     17-003P2-76     1-60 ,ti  8-00,=9B-25,Tr. 

7.  PeorJaione.Hun.  72-87     12-06     1-75     1-80    1-10         6-13  H  3-0=98-20,  Erd. 

8.  "  "      79-ia     ia-00    2-46     1-10         8-68  3 1-76=100-01,  F, 

9.  Spherulite,    "      77-20     12-47     3-37     8-84    0-73         4-27  =100-28.  Erdmann. 

la  Amwe,  Lipari,  77-60     17-50    1-76 —         3-00=99-76,  Klaproth. 

11.        "  "       70-00    16-00    0-50    2-60     ~    fl-50,H  8-O0=9B-50,  B. 

l%Pm'sSair,     I  61-19     —  18-16    ,:e'e  30-26=g9-61,a 

Ha-waii,aoio.oiase,t  39-74    10-55 2-74    2-40  31-62    ,  J-e  22-29,  H  0-33= 

99-67,  Silliman,  Jr. 
14.  Sideromela.^,       49-26     15-18  20-23    9-61     2-10    2-51     1-12=100,  Waltcrsh. 
16.  Spher.inpjroai.  88-09      6-08    0-68    0-28     1-B5         2-S3      S  0-84=100,DeL 
16,  &ail!(9,Iceland 74-33     13-49    4-40    1-98    0-17    5-56     ii-n.=100-43,   F,    G.= 

It.         "  "  80-23     12-08      —     0-95     2-26     4-92=100-44,  Gcnth. 

Other  analyses  of  obsidian,  Doville,  (Bull,  Geol.  [2],  viii,  427);  of  pumico,  ib.;  also 
Schaffer,  (J.  f  pr,  Chem,  iiv,  IS): 


ju  Abatrode,  analyzed  by  C.  Gmelin,  according  to  Hm, 

otjT>e,  or  some  allied  mineral,  and  a  feldspar  eon-taining  both  soda  and  feldspar; 
but  the  proportions  vary  much  in  different  phonolitcs,  and  soma  ara  but  slightly 
attacked  by  acids.    See  further;  fiamm.  Handw.  76,  etc.,  and  Snppl.  i  to  v. 
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Bideromelane  ia  ao  amorphous  fermginoua  labradocite ;  formula  A  §i+fi  Si. 
Pole's  Hair  (anaL  13)  has  the  eoraposition  of  an  augite,  (Rammelsbei^). 

Al-iBKED  FottNS. — Feldspar  may  ho  altered  through  infiltrating  waters  carrying  ■ 
more  or  less  curboiiio  acid  in  solution,  (Forchhammer,  Fournct,  Biaehof ) ;  also 
through  the  action  of  waters  rendered  acid  by  the  deeoiupositio  nof  pyrites,  (Mits- 
oherlioh) ;  also  by  ordinary  waters  holding  traces  of  alkaline  and  other  ingredients 
in  solution,  (Bischof). 

The  presence  of  pyrites,  or  a  mineral  containing  protoxyd  of  iron,  as  soma  mica, 
garnet,  Ao.,  is  often  the  first  occasion  of  the  change.  The  deoompoaitioQ  of  the 
mineral  with  the  attendant  oxydation  of  the  iron  distributes  ferruginous  waters 
through  the  l-ook,  (or  sulphate  of  iron,  from  the  altered  Bulphnret),  and  thus  by  a 
disa^regating  or  decomposing  action,  prepares  the  way  for  other  agencies. 

When  tJie  infiltrating  waters  contain  traces  of  carbonic  acid,  the  feldspar  acted 
on  first  loses  its  lime,  if  a  lime  feldspai",  by  a  combination  of  the  lime  with  this 
acid  ;  next,  its  alkalies  are  carried  off  as  carbonates,  if  the  supply  of  carbonic  aeid 
oontinnes,  or  otherwise  as  silicates  in  solution.  The  change  thus  going  on,  ends  in 
forming  KaoUa  or  some  other  hydrous  silicate.  The  carbonate  of  soda  or  potash, , 
or  the  silicate  of  these  bases,  sat  free,  may  go  to  the  formation  of  other  minerals— 
the  production  of  pseudomorphia  or  matamorphio  changes — and  the  supplying  fresh 
and  marine  waters  with  their  saliae  ingredients. 

Kaolin  is  generally  a  simple  hydrous  siiioate  of  alumina,  expressed  by  the  fbrmula 
Si  8i-i-2fl=Si]iea  40-0,  alomina  44'6,  water  15-fi ;  occasionally  it  corresponds  to 
Sl§i^+3fi.  Orthoclasein  changing  to  the  former  loses  lfi!-f  sSi;  or  to  the  latter, 
lS:+g^l  Part  of  the  silica  set  free  way  go  off  with  more  or  less  of  the  potash,  or 
may  form  opaJ,  quartz,  siliceous  sinter.  The  alumina  also  is  often  in  part  removed. 
The  aamo  explanation  is  readily  applied  to  the  change  in  aJbite  or  other  feldspars. 

When  the  change  is  not  carried  on  to  the  exclusion  of  the  protoxyd  bases,  certain 
zeolites  may  result,  especially  aa  Bischof  states,  when  labradorite  is  the  feldspar 
undergoing  alteration,  which  species  he  describes  as  giving  origin  to  the  species 
mesolita.    MassiTe  nepheline  or  eteoUte  is  a  still  more  common  source  of  zeolites. 

When  the  waters  contain  traces  of  a  magnesian  salt — a  bicarbonate  or  silicate — 
the  magnesia  may  replace  the  lime  or  soda,  and  so  load  to  a  steatitie  change,  or  to 
a  talc  when  the  alumina,  is  excluded  ;  and  when  augite  or  hornblende  is  preeent, 
it  may  give  origin  to  chlorite. 

The  action  of  Bulphorous  acid  from  Tolcanio  fnmaroles  produces  often  a  complete 
destruetion  of  the  feldspar  and  other  minerals  present,  giving  rise  to  deposits  ox  in- 
crustations of  silica,  in  some  of  its  variooa  forms,  and  luso  Halloyaite,  etc. 

Steatite.  Talc,  Chlorite,  Kaolin,  Lithomai^e,  ooonr  as  pseudoraorpiis  aftei'  ortho- 
olase  or  albite ;  and  Tin  ore  and  Calcite  also  replace  these  feldspars  by  some  process 
of  solution  and  substitution,    Labradorite  more  rarely  forms  kaolin. 

Orthoclase  is  also  described  as  occurring  altered  to  Albite.  This  has  been  men- 
tioned as  an  esample  of  paramorphism,  the  two  species  being  dimorphous. 
But  as  these  feldspars  occur  together  in  tiie  same  rock,  and  must  have  been  formed 
under  very  similar  circamstances,  we  can  hardly  suppose  that  either  is  liable  to  a 
changa  lite  that  of  a  dimorphous  compound  to  tii^  fotm  of  the  other. 

The  following  are  analyses  of  Kaolin.  No.  1  to  28  are  by  Eronguiart  and  Mala- 
guti,  who  oaremlly  separated  the  free  silioa  and  undecomposed  feldspar.  Their 
results  are  here  reduced  to  44  6  as  constant  for  the  alumina,  this  being  the  amount 
in  the  Kaolin  of  the  formula.  Si  Si+2  B.  G.=2'21— 336,  Analyses  a,  b,  are  from 
analyses  by  Ebelmen  and  Salvetat,  (Ann.  Ch.  Phys.  xxri,  2511.  Analyses  1  t«  11 
and  21  give  quite  closely  the  tlieoretioal  formulas  S18i+2H;  19,  30,  have  one 
quarter  more  of  silica ;  22,  one  half  more ;  26  and  b,  twice  more. 

9i        s        s        m-.s 

1.  Limoges,  40'  44'fi  IFfi  I'O    :  1 

a  CIos  da  Madame,  Allier,  46-0  "  16'  MS  :  1 

3.  Chabrol,  Puy-de-Dome,  37-2  "  16-9  0-93:  1 

4.  Plyrapton,  Devonshire,  W9  "  15-8  IflS :  1 
6.  Piedmont,  86-6  "  16-6  0-91  :  1 

6.  Diendorf,  Passau,  SG'9  "  U-5  0-92 :  i 

7.  Eama,  Pasaau,  488  "  16'4  109:1 

8.  Anerbaoh,  Pasaau,  383  "  16-9  0-96 :  I 
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9.  Seilitu,  i 

11.  Mori,  near  Dall, 
la.  Munsolioff,  Carlsbad,  _ 
18.  Bomliolia,  Scaadinaiia, 
14.  Oporto,  Poctngfll, 

16.  Newcastle,  Delaware, 
IB.  Galieia, 

17.  Near  Cherbourg, 

18.  Kasclina,  near  Meieseii, 

19.  Zetlitz,  Carlsbad, 
30.  Elba, 

21.  WOmington,  DeU'ware, 
aa.  Oornwall, 
33.  Sebletta,  near  Meiaaen, 
at.  Hungary, 

a.  China, 

b.  " 


73'4 


14-4 
120 


1'81  : 
2-01  : 


n  the  laai 


b.  of  potaeh,  2  of  perosyd  of 


Ebelmen  and  Salvatat  found  in 
iron,  and  S'T  of  soda. 

The  following  are  otlier  analyses  in  which  the  free  Biliea  and  un decomposed 
mineral  was  not  separated.  Analyses  c  to  I  reduced  to  the  same  standard  as  the 
above,  give  13  to  166  for  the  water,  e  to  jr  are  byBrongniart  andMalaguti; 
h,  i,  R.  D.  Thomson  and  Eiehardeon,  (Thom.  Min.  i,  244.)  ;  k,  Eammelsberg,  (3d  Supp. 
117);  I,  Dumenil  (Chem.  Anal,  i,  1826,  p.  36) ;  m,  RammelBberg,  (Pogg.  Ixii,  152) ;  ti 
GIoBker,  (J.  f.  pr.  Chem.  xxxv,  39);  o.W.  S.  Clarke,  (Ann.  Ch.  Fharm.  lixu,  122): 

gi         Si         fl   Ca,Jilg,S  Oa,%,Sa 
e.  Newcastle.  29-73     26'59      8-94     —      — -Reeiduonotargillae.  34-99 

d.  Wilmiugton,  32*69    36-01     1212      1  -14      0-73  "  22-Sl 

e.  Limoges,  4a'07     34-65     12-17       1-33      "  9-76 

f.  Devonahire,  44-26    36-81     12-74      1-65     "  4-SO 

jr.  China,  23-72      9-80      2-62  fi  S-08  J'aO-43  "  68-18 

%.   Taesite.  44-30     40-40     IS-60  Ca0-75l!ig0-60=fl9-45,  Thomson. 

43-80     40-10     14-21  "  0-64  ■'  0-55S'60-94=100-2S,  K. 
48-46     41-48     1849  "  l-2oSaO-37=100,  Ramm. 
43-00    40-26     16-50  "  0-47  Pa  0-48=99-70,  Dnmenil 
49-76    29-88      6-48  "  0'43](rgl-47,  fi:6-363Pe6'al=99-97,  R. 
eO-0       83-0       18-0  Saa-1  !Pe2-0=99-l,  Glooter, 
46-75    39-58%  0-93  Sl3 ■42=100-68,  W.  S.  Clark.   G,— 2-6. 
contains  still  considerable  potash,  and  mas  but  partially  decomposed. 
The  Smelile  is  from  a  traohytic  porphyry  near  Telkibanya,  Hungai-y ;  it  is  rather 
tongh ;  H.=2*5.     G.:=2-I68 ;  gfayiah-Vhite,  blnish.     Named  from  o-unXij,  soap. 

"Hie  Sehneckonfitein  Kaolin  often  surronnda  the  cryatals  of  topaz.  Appears 
under  the  microscope  to  oonsiflt  in  part  of  rhombic  acalea.  B.B.  becomes  brownish 
but  does  not  melt.    Pormula  dednoad  Sl'Si*-^-63. 

.  Many  localities  of  Kaolin  are  already  given  in  tha  above  tabla.  The  name  is  a 
corruption  of  the  Chinese  Kaitling,  meaning  Mgh-ridge,  the  name  of  a  liiii  near 
Jauchau  7n,  where  this  mineral  is  obtained.  The  petwitzs  (peh-tun-taz)  of  the 
Chinese,  wlih  which  the  Kaolin  is  mixed  in  China,  for  the  manii&eture  of  porcelain, 
is  a  qnartzose  foldspathic  rock,  consisting  largely  of  quarts. 

The  name  lAlhomarge  (Steinmart)  ia  often  applied  to  a  Kaolin  material ;  the 
color  may  be  white,  ydlow,  or  red,  the  latter  color  due  to  oxvd  of  iron,  A  variety 
from  RocHitz  analyzed  by  Maproth  (Beit,  vi,  285)  is  red,  and  is  called  Gariiat  by 
Breithaiipt.    Analyses  A  to  I  have  been  referred  to  Lithomai^e. 

Maelia  of  Breithaupt  (Talksteinmai-k)  is  from  Rochlitz,  and  ia  of  a  yello-^riah  or 
reddish  eolor.  Kersten  obtained  in  an  analysis  Si  37-62,  Si  60-50,  lilg  082,  HnO'63, 
Pe  (rai!e=99-57. 

Jlfe/opsifB  of  Breithaupt  is  a  yaUowish  or  greoniBh  white  Lithomai^e  from  Neu- 
deok  in  Bohemia.     H.=2— 8.    6,=a-6— 3-6.    Feelgreaay;  adheres  a  little  to  ths 


k.  Schlackenwald, 
I   Clauathal, 

n.  SmSite, 

o.  Schueoian stein. 
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Anftlyeee  1,  2,  3 

Gnillemin 

(Ajin. 

sa  [aj 

xi,  68): 

Si 

%1 

1.  Fins, 

41-S6 

43-36 

a.      " 

42-98 

42-07 

8.  E-deGier 

40 -76 

48 '89 

4.    NtlXOB. 

44-41 

41-20 

6.  Sehemnitz,  42'4B 

4a'81 

SILICATKS,    FELTSPAB   SliXJTION, 


.si,  489);  4,  S,  J.  L,  Smith,  ( Am.  J. 

fi 

1500-=100,  Gnillemin. 
15-00=100, 
16-86=100.         '■ 
13-14,  Cft  1'21=99'96,  Smith. 
IS'Sa,  Ca  l&g  ir.=98-18,  " 
From  Fine  in  the  Dept.  of  Allier,  and  Eive  de  Gier,  Dep.  do  la  Loire,  in  France, 

filling  fisBures  in  nodulesof  iron  ore  in  the  ooitS  formation.   Alao  from  Oac!iB-Api4a, 

at  Mens  in  Belgium  ;  with  emery  and  margarite  at  Naxoa,  ftad  with  diaspora  at 

Schemnitz. 
Sallaynte.     With  a  higher  percentage  of  water  (mostly  about  24)  tlie  aluminons  ■ 

mafaiial  it,  called   IlalloijHU,  TSerthief,  Lendnite,  John,   etc      The  oomposition 

eoireeponds-  mostly  either  to  5l  gi+sfi  or  Si  Si3'+4  S ;   the  IaE<t==liliea  41  6, 
alnmina  S4-4,  water  24'1. 

Halloysite  has  a  wasy  Instre,  a  shining  Etreak,  white  or  hluisb  shade  of  eolor, 
and  IB  subtranalueent,  or  teeomee  so  in  water;  aleo  adJiorefl  to  the  tinguft     G  := 

Analyses;  1,  2,  Berthior,  (Ann.  Chim.  Phjs.  xxxii,  332,  Ann.  des  Mines,  [3],  is, 
6001;  3,  Bonaeinganlt,  (ib,  V,  S54) ;  4,  6,  Dufrenoy,  (ib.  iii,  39S);  6,  Oswald,  (J. 
t  pr.  Chem.  sii,  I7S);  7,  Monhoim,  (Varh.  d.  Nat.  Ver.  d.  preuss.  lllieinJ.  y.  41  in 
Eamm.  4th  Suppl.  221) ;  8,  Sauvage  (Ann.  M.  [4],  s,  77) ;  9,  ib,  (ib.  [3],  xx,  204) ; 
10,  Satvetat,  (Ann.  Ch.  Phya  [8],  xxii,  102) : 
Si       XI        S 

1.  Anglar,  44-94  89-06  16-00=100,  Berthier. 

2.  Honasoha,  4fl-T    38-9     180=98-15,  Dufrenoy. 

3.  New  Gvaaada,  45-0    40-2    14-8=100,  BouBsingault. 

4.  La  Vonth,  4066  33-66  24-83=99-16,  Bufr&noy. 

B.  Thiviere,  43-10  83-45  22-30,  J(tg  1-70=99-65,  Dnfr^oy. 

6.  Upper  Silesia,  4036  SS'OO  24-25,  SIg  026=99-65,  Oswald. 

7.  Altenberg,  40-81  33-23  2369,  2n  1-2S=98'46,  M. 

8.  Milo,  44-7     82-9    17-9,  Mg  and  Alk,  14-5=100,  SauTaga. 

9.  Eoogae,  42-       84-       24-0=100,  SaUVage. 

10.  Condi,  Smectite,        43-0    32-6    217,  *"«  1-02,  Stg  0-3,  fi,  Sa  0-4,  Si  gel.  1-5= 

11.  Lenxwite,  Eifal,        876    87-6    26-0=100,  John.  [101*62,  SftJ. 

12.  "      Chantelonbe,  36-36  SB-OO  21-50,  Pe  1-95,  %  0-18,  fe  Sa  0-60,  §i  gd.  2-0, 

g^uartz  1 -64=100 -1 3,  S^ 
The  Halloyiite  of  Honsacba  is  derived  from  graphio  graQite;  that  of  Milo  is  from 
a  pnmioeous  tnfa,  and  it  contained  293  per  eant.  of  qnartz.  The  mineral  from 
CondS,  near  Houdan,  France,  is  called  Bmectite  by  Salvetat,  and  he  gives  the  fornmla 
£P  Si'-|-7^B  ;  it  is  greenish,  and  in  certain  states  of  humidity  appears  traneparent 
and  dmoBt  ^elatinons.  For  his  ienaiiiiB,  Salvetat  writes  the  formnla  SlSi-|-8fl; 
the  mineral  la  from  the  pegmatite  of  La  Vilate,  near  Chanteloabe,  (Haute  Tienne)- 
it  is  clear  brown,  tender,  not  plastic  B.B.  becomes  reddish,  but  does  not  fuse 
decomposed  by  heated  sulphuric  a«id ;  at  100°  C,  the  water  is  reduced  to  16'5  pei 

Samoiie  is  related  to  the  above,  but  contains  more  water.  Moreover  it  is 
mnch  harder  than  the  other  aluminona  silicates  that  are  here  deserihed  as  results  of 
alteration.  It  forma  stalactites  three  or  four  inches  broad,  and  half  as  long,  in  a 
cavern  in  lava,  island  of  Upolu  of  tho  Navigator  group.  The  atrnoture  is  lamellar  ; 
color  whitish;  lustre  a  little  pearly.  II.=d — 1-5.  G.=l-7 — 1-9-  Anolyaia  by 
SilUman,  Jr.  (Dana's  GboI.  Rep.  Exp.  Exp.) ; 

Si  31-26,    Si  37'al,    fi  30-45,    fig  406,     OaO  O-OI,    S"a  0-08=99-04. 
corresponding  to  il  Bi-|-6B.     In  another  analyeis  he  obtained  Si  S5't9,  Si  81-96, 
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Bole. — The  insterial  Bo-oalled  ib  elosulj  related  to  Halloysite  in  its  appearance, 
and  prominently  in  it3  large  per  oentago  of  water ;  but  it  is  mole  Yaryinem  charac- 
ter. It  is  BUbtrandnoent  to  opaque,  haa  a  ahiuing  streak,  a  brown,  yellowiali  or 
reddiflli  color,  a  greasy  feel,  and  adheres  to  the  tongue.  Some  vnrietiee  contain 
oonaidorahle  oiyd  of  iron,  from  the  decomposition  of  other  minerals  associated 
with  the  feldspar.  Mock  soap,  (Bargseifej,  Bohis  of  Sinope,  and  Ochran  of  Orawit- 
za,  are  of  aimflar  oharaoter.    The  foUoirmg  are  analyse"  ■ 


proth,  (Beit,  iv,  845) ;  12,  Korstan,  (Sohw.  J.  Isvi.  81): 

Si       £1       Pe    Ca     Iftg     a 
:.  EttingshftuseD,    43-00  2*-04  10-03  0-62  0-43  24-03=10106,  Lowig. 
2i  C,  de  PrudellaB,  41-05  26'03    8-09  0-46  0'60  24-03=99-I4,  Lowig. 

3.  SaeebUhl,  41-B     30-0     12-2 24-9  =99-9,  Waetenroder. 

4,  Striegau,  42-00  20'12    8-68  2-81  2-01  24-00,  6  0-B=99'9l,  Zellner. 
6.  Stolpeo,  4692  22-15   trace  3-00 /j-oe^  24-86=97-88,  Kamm. 

6.  Thiviors,  4*7 -66  22'60     1-06  1-66  O'SO  26-20,  fi  fia  O'l,  Si  gel.  I'O*.  qtz. 

1-04=99 -46,  a 

7.  !  46-44  24-00    I'Se  0-83  0-09  26-70,  Sa  0-93=99-36,  Salvetat. 

a  UnionviUe,  Pa,,  44-50  26-00 1-75  22-39  fi,  S^a  idn  ir.=99-64.  Smith, 

9.  Sergseife,Th\i.     44-0    20-5      8-0    0-6 20-5=99-6,  Buoholz. 

10.  "       Homb.,  44-0    22-0      2-0    26-0,  Sand  6-0=99-0,  Berth. 

11.  Bo^uj,  Sinope,      82-0    26'6    21-0  SlT'O  NaCl  1-6=98-0,  Klaproth. 

12.  OcAraw,  Oi-ftw.,   31-3    43-0      1-2  "21-0  and  trace  of  B=96-6,  Karsten. 

The  first  two  analyses  give  the  formula  E'Si'-j-gB,  and  7  to  10  nearly  SlSi'-|-flfl. 
The  UnionTiilo  mineral  occurs  with  euphyllite;  H.=2-26;  G.=a-2 ;  yallowiah- 
white ;  brittle  ;  ci'umblea  to  pieces  in  water. 

Tha  Thiviers  mineral  which  Salvetat  calls  Hallovsite,  haa  a  rose-red  color  and  is 
unotuouH  to  the  feeL     No.  V  is  similar.     He  writes  tor  the  formula  of  thesa  ESi'-flfl. 

Glayi  are  mostly  derived  from  the  decomposition  of  feldapathic  rocks.  Oommoa 
clay  coasietB  ordinarily  of  abont  1  part  of  alumina  to  2  of  silica,  besides  water ; 
and  often  there  are  other  ingredients  present,  as  carbonate  of  lime,  osyd  of  iron, 
and  some  magaesian  compounds;  and  when  iron  is  present  it  bums  red.  Acids 
attack  the  day  bnt  slightly,  showing  that  the  water  present  is  not  to  any  great 
amonnt  in  chemical  combination  forming  hydrous  silicates  of  alumina ;  and  thns 
they  differ  from  the  Halloysites  and  related  compounds. 

Ot(;i»i(«  of  Jackson,  (Am.  J.Soi.  ixi:v,3S8),is  a  variety  of  reddish  clay  stone,  from 
the  Coteau  de  Prairies,  west  of  the  Mississippi ;  and  I'ipeitotte,  (pfeifenstein)  is 
also  a  variety  of  clay  slate  or  argillite.  A  variety  from  Northern  Oregon,  of  a 
grayish  color,  has  been  analyzed  by  Thomson,  {Min.  i,  287). 

Such  days  or  clay-slates  have  often  baen  altered  through  infiltrating  waters  and 
heat.  Of  this  nature  are  Agalmtdolite,  Dys^tribite  of  Shepard,  aud  ParopMte  of 
Hunt.  The  alteration  they  have  undei^one  has  bean  dependent  not  properly  upon  a 
kaolinising  proeass,  but  on  the  action,  and  <iddition  of  alkalies,  through  tha  in- 
filtration of  soiutiona  containing  alkaline  silicates  or  carbonates,  which  ingredienta 
tha  decomposition  of  feldspar  prodnces  on  a  large  scale. 

Agalmatolite  (Tigare  stone,  BUdatein,  Pagodite,  lai-dite,  Fnn  Shih  or  Powdar 
fltoneoftheChineaajoccHrsmassive,  with  agreasyieei  and  is  rather  soft.  H.=2 — 3. 
G.=2-a — 2'9.  Colors  white,  greenish,  grayish,  brownish,  sometimes  mottled. 
Found  in  China,  Saxony,  at  Nagyag,  and  Schemnitz.    B.B.  fuses  only  on  the  thin- 

I>gsj/nlribile  of  Shepard,  (Am.  J.  Soi.  [2],  sii,  209),  is  massive  or  slaty  and  tough, 
and  looks  somewhat  like  serpentine ;  H.!=3 — 3-5.  G.=32-1B — 2-81.  Color  mottled, 
iisnally  greenish,  sometimes  mottled  with  rad.  The  composition  varies  widely,  as 
Smith  and  Brush  have  shown.  It  is  from  Diana  and  other  plaoes  in  St  Lawrence 
Co.,  Northern  New  York.     B.B.  fuses  in  thin  fragments. 

Parophite  of  Hunt,  (Logan's  Rep.  Canada,  1852,  96,  Am,  i.  Sci.  [2],  xvii,  127),  has 
the  same  serpentine  aspect,  and  to  this  its  name  alludes ;  it  is  massive  or  slaty; 
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greeniflh,  yellowieh,  grayish  or  refldisli  in  color ;  H.=2'5— 3,  cutting  lilre  maesire 
tale.  G.^al — 2-784.  It  is  identioal  with  some  ngalmatolitB.  Mr.  Hunt  regards  it 
OS  an  altered  elay  slate.     It  is  from  Canada. 

Analyam;  1,  Vnnquelin,  (Ann.  do  Cli.  slix,  88);  2,  Klaproth,  (Bait  r,  IB);  3, 
Thomson,  (Min,  i,  34S) ;  4,  Karafiat,  (Pogg.  lixriii,  BIS);  5,  6,T.  a  Hunt,  (loo.  cit); 
1.  8,  9.  Smith  and  Bmali,  {Am.  J,  SoL  [2],  xri,  60). 

gi      St         S^e      Ca    fig      fi      a 

1.  Agalmalolite.SS-      29'  1-      2"       7-      5-=I00,  Vanqnolin, 

2.  "  64-50  34-0        0-15 625  4-!=fl»'50,  Klaproth. 

3.  "  49'82  29-60      ISO  6-00   6'80  6'6=99-ai,  Thomaon, 

i.  "  48-50  21-45  i^el-03  5-56  OlS  10-20  610,  Mq  <r.=9B-66,  KoTafiat. 

6,  Parophite,     48-50  27-50  "  5-61  I'SO  2-24    5'30  I'OO,  Sa  l'91=99-42,  Hnnt 
6.  "  48'42  21'60  "4-50  2-80  1'80     5-03  6-88,    "  2-18=99-80,  Hant 

1.  D'jsj/ntrihite,  44-30  34-90  Po 8-01  0-66  0-42    6-87  5-38,  Sa  3-60  idnO '30=99 -94, 

Smith  &Bni6h. 

8.  "  46-10  31-01      3-69    tr.    0-50  11-68  5-80,    "  (r.  =98-88,  E  ifeB. 

9.  "  44-94  25-05      3-33  8-44  6-S6    6-80  6-15,    "  (r.  =100-18,  S.  &B. 
The  analyBes  hy  Hunt  agree  rather  closely  with  8  and  4  bj  Hiomson  and  Kara- 
fiat     Karafiat's  agalmatolite  is  in  pai't  the  gangue  of  the  Diaspore  of  Schemuitz ; 
it  is  elightly  greeaieh  and  somewhat  greasy  in  luetre.    H.^2-6— 8.     G.=;2-785. 

Walmstedt  and  Lyohnell  hasa  analyzed  other  so-called  Agalmatolitea  fi-om  China 
which  contain  no  altaii ;  WalmEtedt  obtained  {Ofv.  K.  V.  Ak.  Fiirh.,  1848,  111) 
Silica  66-96,  SI  2a-53,  Pe  0-09,  Ca  O'lS,  fi  6-16=100-12,  Soma  apecimenB  called  agal- 
matolite  are  steatite. 

PETALITK     Castor,  BrdL 

Honoelinic?  Massive,  ^"itli  three  cleavages  in  one  zone,  afford- 
ing the  angles  117°,  142°  and  101° ;  the  cleavages  ineUned  at  142°, 
the  most  perfect. 

B:.=6— 6-5.  G.=3-43,  Arfvodson;  3-45,  Dr.  Clarke;  2-426,  C. 
G.  Qmelin.  Lustre  vitreous  and  glistening;  pearly  on  the  faces 
of  perfect  cleavage.  Color  -white  or  gray,  with  occasionally  a  red- 
dish or  greenish  tinge.  Streak  white.  IVanalucent.  Fracture  im- 
perfectly conchoid  at. 

Oompo>iUion.—[U,  Sa)'gi'-HSl  SiM^'-i-J*!)^!  — ('f  *a  =  l''=l :  6)  Silica  71-8, 
almnina  11-1,  lithia  8-1,  aoda  1-8=100. 

Analyses:  1,  ArfTedaoa,  (Schw.  J.  xxii,  98);  2,  Oinelio,  (Gilb.  Ann.  brii,  399); 
"   t,  R.  Hagen,  (Pogg.xlyiii,  361);  6,ItammelBbarg,(Pogg  btsxv,  56S);  6,"Wa"iters- 


1.  Uto.  79-212     11-225     5-161     =102-198,  Arfredson. 

2.  "                 74-11      11-41  5-16        Ca  0-32,  ign.  2-11=99-28,  Gmelin. 

3.  "                 17-812     17-194  2-692    2-30-2=100,  R.Hagen. 

4.  "                 11-067     18-000  2-660    3-273=100,        " 

5.  "                 11-19      18-58  8-30      119=100,  Rammelsherg. 

6.  "    reiMJsA,  76-14      lS-66  2-69      — — ,¥eO  08,finl-0,  Slgl-0,S0-9l=99-8S,W. 

7.  Bolton,  Ms.  77-95      1B-B3  3-14      0-48,  Pe  0-62,  £,  Ca,  ij-.,JigO-21,ign.  0-60= 

10023,  Smith  &,  Brash. 

8.  "                 11-90       ie-85  3-52       0-68,    "0-61      "    ft-.,SlgO-26,  ign.  0-70,aAB. 

9.  Castor,         78-01      18-86  2-76  (with  tr.  fi,  NB)=100-24,Plattner.     0.=2-392. 
The  protoxyds  in  Caetor  ai 

it  ia  hardly  possible  that  it  oi 
Petalite,  according  to  Rose. 
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Gently  heated,  it  Binita  a  blue  phosphoreBoeut  light,  B.B.  on  charcoal  beoomcH 
glassy,  subtranspareut,  and  whita,  and  melts  only  the  adgee ;  gives  the  reaction  of 
lithia.    With  boras,  it  forms  a  clear,  coloiless  glass.    Not  acted  on  hy  acids, 

Petalite  oocHre  at  the  iron  mine  of  Uto,  acoompanying  lepidolite,  tourmaline, 
Bpodumane,  and  quartz;  near  Yotk  on  the  north  coast  of  Lake  Ontario;  at  Bolton, 
Mass.,  with  ecapolite  ;  on  Elba  (Castor)  in  atta^ihed  crystals. 

Lilhia  was  first  discovered  in  this  mineral  by  Arfvedson.  The  name  petalite  is 
from  iient\ia,  a  leaf. 

ZyoADiTE,  [fr.  iyyaliy,  in  pairi\  Breithaupt,  Ann.  d.  Ph.  n.  Chem.  Isis,  428.  Piatt 
ner  in  a  quahtative  analysis  fonod  silica,  alumina,  and  lithia,  without  water.  Form 
thin  tabnW  rhombic  prisms ;  only  seen  in  twins,  and  like  albite.  G.^S'Sll.  Luata'e 
like  glass.  Color  red  and  yellowish-white.  Feebly  transparent  Ooours  with 
quartz  and  stilbite  at  Audreaaberg  in  the  Harta. 

A.ppendix. 

CYCLOPITE,  «on  Wolterahauaert. 

Triolinio ;  in  small  otystals  resembling  those  of  Anorthite  and  Labradorite. 

H.=6.     Lustre  vitreous.     Color  white:_  Transparent. 

Compofiiion.— a'§i-|-afiSi=(.i-R=+|.B)8i,  or  same  as  for  Mcionite.     Analysis  by 
Waltershausen,  {Vulk.  Gast.,  292): 
Si  41-45,    ai29-88,   Fe  2-20,    Oa  20-83,  l&g  0-66,  Sa  a-S2,  £  l-'72,   fi  1-91^100-93. 

In  doierita  of  the  Oydopean  Islands  near  Catania. 

SAUSSURITE.   Jade  tenaoe,  Feldspath  tenacc,  H.     Lemanit    Magerer  Naphrit. 

Probably  oblique.  Cleavage  in  two  directions  parallel  to  the  lateral  faces  of  a 
rhombic  prism  of  124°  nearly.  Composition  often  granular,  impalpable  ;  strongly 
cohereut. 

K=5-6— 8.  G.=3-2B6,  Piedmont;  8 -842,  Pays  de  Vaud.  Lustre  pearly,  inch nmg 


ash-gray.    Streak  white.    Fracture  imaven,  splintery.    Subtranslucent.    Extreme- 
ly tough. 

ConiflosiiioB— (Jfi'-l-jHjSi!  Analyses;  1,  lilaproth,  (Beit,  iv,  218);  2,  Saussure, 
(J.  d.  Mines,  xix,  2u6);  3,  4,  Bouluugcr,  (Ann.  d.  Mines,  [3],  Tiii,  I6S): 

Si  Si  Pe       Hn       Ca         Ka       fe       % 

1,  Lake  Geneva,  49-00     24-00       6-60      —     10-50     6-50      8-78=99-25,  Elap. 

2.  "  "  44-00     30-00     12-50     0-06       4-00     O'OO     0-25      =96-80,  Saus. 

S.  Mt.  GenSvre,    44-6       80M        —      15-6       7-6        2-6=100-6,  Boul. 

4.  Corsica,  43-8      32-0       21-0       1-6      2-4=100-6,      " 


constitutes  the  rocks  called  gabbro  and  auphotide.  It  was  first  found  on  the  bor- 
ders of  tlie  lake  of  Geneva,  by  Saussore,  Senior,  whosa  name  it  bears.  It  also  occurs 
at  Monte  Rosa  and  its  vicinity,  in  Corsica,  in  Greanland,  at  Madras,  and  elsewhere, 
as  a  constituent  of  the  above  rocks.  This  species  has  been  considered  an  impure 
Labradorite. 

■WEISSIGIEE,  G.  Jonzach,  N.  Jahrb.,  1863,  S98. 

Monoclinic.  Crystals  very  small  and  indisynct  Cleav^e  unequal  in  two  direc- 
tions, parallel  to  the  vertical  axis,  and  meeting  at  118"  ;  also  in  the  direction  of  a 
hemidome  inclined  106°  to  the  brachydiagoufJ.  Sometimes  in  twins.  Also  massive. 

H.^6-5.  G.  =2 '638— 2-646.  Lustre  vitreous.  Color  white  to  pale  rose-rad. 
Streak  white. 

Oampontion.  —Contains  silica,  alnmba,  aoda,  lithia,  and  no  water,  and  near  pet- 
alite.   B.B.  fueas  easily  on  the  edges  to  a  white  somewhat  blebby  enamel  and  tinges 
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the  outer  flama  weak  red  and  yellow  at  the  point ;  the  red  color  more  distinct,  on 
platinum,  but  less  bo  than  with  petalite.  With  boirnx  a  colorless  glass  -,  with  salt 
of  phoaphoms,  a  silica  skeleton. 

Oeoure  in  the  cavities  of  a  porphyritie  amgydaloid,  with  chalcedony  and  quartz, 
near  Weiaaig ;  also  as  a  psendomotph  iiftar  a  zeolite 

POLLUX,  Srdt,  Plattn^,  Ann.  d.  Ch.  u.  Pharm.  Isis,  439,  445. 
Ifaasive,     Like  qoai-tz  in  appearance ;  traces  of  cleavage. 
H.=6 — 6-5.     G.=2-880.     OolorlesB  and  ti'ansparent,  with  a  vifr- 
t  lustre.     Fracture  conchoida!.     Refraction  biaxial. 


GomposUion. — Aualysia  by  Plattnar,  (loo.  oit.) : 
Si  46'200,  ftl  16-394,  Pe  0-862,  t.  16'506,  Sa  {and  Li  trace)  10-4TO,  B  3-321=93-^63. 
The  quantity  analyzed  Was  too  smalt  for  o  aatiafactory  cesult. 

B.B.  fuses  to  an  enamel-like  blebby  glaas,  and  tinges  the  flame  orange.  Diesolvas 
easilylFith  boraxand  forma  a  colorleasglaas.  Glaaa -with salt  ofphoaphorua  nacol- 
oved  when  cold    Decomposed  completely  iu  the  acids, 

AiEOoiated  with  cantor  at  the  island  of  Mba, 

I80PYKE,  35im«r.     Ed.  New  Phil.  J.  iii,  263. 
In  compact  masses,  -with  cleavage. 

H,=6-~6'5.  G.=2-9 — 3,  Lustre  vitreo-us.  Streak  light  green- 
ish-gr^.  Color  grayish  or  velvet-black,  occasionally  spotted  red, 
like  Heliotrope.  Opaque — suhti'anelueent.  Fracture  flat  con- 
choidal.     Brittle.     Acts  slightly  on  the  magnetic  needle. 

CbnywMih'on.— (Ca+(5l,  Pe)  )Si'  or  essentially  aame  as  for  labradorite.  Analysis 
by  Turner,  (loc.  cit.) ; 

gi  41-09,        SllS-91,        Pe  20-07,        6a  16-43,        Ou  I-94=B8-44. 
Part  of  the  iron  ia  auppoaed  to  be  protoxyd,  judging  from  the  color  of  the  mineral, 
B.B.  fuses  easily  to  a  magnetic   beaA     On  platinum  Boiors   the  flame  green.     A 
silica  skeleton,  with  salt  of  pbosphorus.     With  the  acids  dccoropoaed  with  diffi- 
culty and  imperfectly. 
From  St,  Just,  near  Penzance,  in  a  qnarizose  granite  with  toiirmalino  and  tin  ore, 
'         '       n  the  Calton  Hill,  Edinburgh, 


SILICATE  OF  YTrKIA,Damour,  L'lnsHtut,  1853, 18. 

H.=^B— 6  ;  scratches  glaaa.  G.=4-391.  Color  brown.  Probably  a  silicate  of 
yttria,  B,B,  wliitens,  but  infusible.  Not  soluble  in  salt  ot  yihosphorua,  Sulphu- 
ric  acid  heated  to  S0O°C  decomposes  it,  leaving  a  ailicooua  residue, 

From  the  Diamond  sands  of  Bahia,  Brazil. 

POLTCHROILITE,  P.  C.  Weibye. 

IS  of  about  120°,  with  flat  summits.     Also  masaiya, 

_  .=3 — 3-6.  Lustra  greasy.  Color  blue,  green,  brown,  red,  rarely  white,  Frac- 
Eura  splintery — subconchoidal  to  oven. 

Analysis  by  Dahl,  (v,  Leonh.  1816,  2881,  Si  62,  5l  37,  Mg  7.  Fa  3,  Ca,  D ;  Scheer- 
JT  found  less  alumina  and  6  per  cent,  of  water, 

Fomid  in  gneiss  at  Krageroe,  Socway. 
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VII.  AKDALUSrTE  SE0XI013'. 
Oxygen  of  the  bases  exceeding  in  amount  that  of  the  silica. 


1.  GEHLENITE  GROUP.— Dinietric. 

Gehlenite, 

(Jfi=+|S)Sii 

1  ANDALUSITE  6E0UP.— Trimetrio 

Andaldsite, 

aiSif;  al3oSi*. 

TOPA^ 

Si  gi5'  (F  in  place  of  eo 

Staurotibb, 

(ffl,¥e)Si*. 

f  LtEVBITB, 

(|K'+-p)Sil 

S.  KYANITE  GEOUR-Trielinio. 

Ktanite, 

ai  Sil. 

SiLLIMANITE, 

SI  Bit;  aJsoSiJ.Sif.Sit 

4,  EUCLASE  GROUP,— Moaocliuie. 

JEnOLASE, 

(Se,  ai)g!a. 

Sthene, 

(Ca+'ri)giUB§iF. 

6.  TOUEMALINE  GKOUP,— Hesagoaal. 

TOUHKALINE,  (&',  fi,  B)gi4. 

[Euclaso  and  sphene  aro  liomceomovphous,  and  probably  dimorphous  witb 
Tourmaline.  (See  Am.  J.  Sci.,  [2],  xvi,  96,  xvii,  216).  Through  andalusite, 
kyanite  and  sphens,  the  compound  HSit  is  trimorphoiis ;  and  including 
gehlenite,  it  is  tetramorphous.  Datholite,  althoug'h  hydrous,  is  related  to 
sphene  and  eudase  both  in  form  and  formula.] 

GEHLENITE,  Fuchs.    Stjlobite. 

Dimetric.  ITaual  in  ahort  square  prisme,  eomctimes  tabular. 
Cleavage:  basal,  imperfect;  lateral  in  traces, 

II,=5'5^ — ^6.  G.^=2'9 — 3'067.  Lustre  resinous,  inclining  to  vit- 
reous. Color  different  shadea  of  grayish  green  to  liver-hrown ; 
none  bright.  Faintly  subtranslucent — opaque.  Fractiu-e  uneven 
— splintery.     Streak  white — grayish-white. 
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CiB»j30siiio«.— 3fi^i+B'Si=(f&=-|-iH)'9i*={if  Si  :  ^e=6  :  1)  Silica  SO'8,  alu- 
mina 196,  perasyd  of  icon  6-8,  lime  42'8.  AQalvBea:  l,FneliB,  (Sohw.  it,  277);  2, 
Thopison,  {Min.  i,  281)  ;  3,  Kobell,  (Kastn.  ArehiT.  iv,  818) ;  4,  Damour,  (Ann.  CL. 
Pbys.  [3],  K,  66);  6,  6,  Kiihn,  {Anc  Ch.  n.  Piarm.  lis,  371);  7,  Rammelaberg,  (Bd 
Supp.47): 

@i        Si        Pe      Je       Ca        Slg      fi 

i.  Fasaa,       29-64     24'80  6'56  SS'SO      3-80=99-60,  FaaliB. 

4-85     37-38     4-64=il00-4e,  Thomson. 

4-4       87-4       8-4       2-0=99-6.  KoboU. 

6-97  88-11     2-20    1-63,  Sa  0-88=99-54,Daniour.. 

7-30      36-97     2-99     3-62=99-14,  KfiJin. 

7-26     36-66     1-41      6-66=99-a8.     " 

3-2a    1-73     37-90    3-88    Sibloasl-28,]ilnO-lB=:100,R. 

Eammelsberg  haa  deared  up  the  discrepancies  in  the  analjBos,  by  disoOTering 
that  the  mineritl  contains  both  peroxyd  anSprotom/d  of  iron. 

B.B.  thin  splinters  fnaa  with  difflonity  to  a  gray  glass.  With  borax  fuses  slowly 
to  a  vitreous  globule  colored  by  iron.     GelatiniKca  with  muriatic  aeid. 

Gahlenite  is  found  mostly  at  Monnt  Monzoni,  in  the  Faaaa  Valley,  in  isolated  or 
a^regated  crystals,  invested  by  calcareons  spar.  Named  by  Fueha  after  hie  col- 
lei^a,  Qehlen. 

in  the  first  of  the  above  fonnnlaa.  (the  one  usually  adopted),  the  protoiyd  and  per- 
oxyd  silicates  have  the  widely  unliie  ratios  1 :  1  and  3  :  1,  the  latter  very  improb- 
able in  any  case.    The  second  formula  la  not  thua  objectionable. 

Alteej;d  FoKua. — Gehlenite  occurs  altered  to  Steattte. 


2.      "             26-13 

25-06 

3.     "              31-0 

21-4 

i.      "             81-60 

19-80 

.     "             30-47 

17-79 

.     "              39-53 

19-00 

.      "              29-78 

22-03 

Trimetric.  I:  1=90°  W,  0  :  11=144°  33';  a  :  h  :.c=0-713: 
1  : 1-013.  O  :  7=90°  0',  O  :  l»=14i°  55',  i^  :  42=12^  28'. 
Cleavage:  /distinct.  Also  massive,  indistinctly  columnaT  and 
granular. 


.^^?k 


II.=7'5.  6,=3-l~3'2.  Lustre  viti-eous,  often  wea,k.  Color 
flesh- red,  pearl-gray ;  sometimes  showing  trichro^m,  green  in  one 
direction,  and  hyacinth-red  in  another  transverse.  Streak  white. 
Sabtranslucent — nearly  opaque.     Fracture  uneven.    Tough. 

to  impnrities. 
ao  aa  to  give  a 
38 
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BOBBHH^O 


ities  of  the  same  ci'ystal ;  eo  also  t  and  d,  iiud  e  and  f.    h  appears  to  be  a  twin 
orjatal. 

Oom.podtion.—^\  SiS=SiIioa  Sl-0,  alumina  68'0.  Perhaps  in  part  Si  5i^=SilieH 
40-3,  alumina  591.  Analyses ;  !,  Bucholz,  (y.  Moll's  Ephemer.  iv,  190) ;  2,  Thomson, 
(Mia.  i,  832) ;  3,  Ker9ten,'(J.  f.  pr.  Chem.  xxxvii,  162);  4,  Svanberg,  (Jahresb.  xxili, 
2T9);  B.Braisen,  (Pogg.  xlyii,  186);  6,  A.  Erdmann,  (JaJiroali.  xxiv,  311) ;  T,  Eunsen, 
S.Jftotson,  (BoBtJ.  Nat.  Hist,  i,  6S);  9,  Kenon,  (ExpL  Sci.  de  I'Algerie,  Paris,  1843. 
58);  10,  Habert,  (Jatcb.  fc.  k  g.  Raiohs.  i,  360): 

Si  ftl  Pe 

1.  Herzogau,      36-B  60'5  40:=10rO,  Buohola 

3.  Tyrol,  35'30  60'20  ,  S'e  1-32,  fig  1-0,  S  2'03=99'86,  ThomBon. 

3.  Mun^ig,         87'6l  OO'Ol  1'40,  Ca  0'48,  ftg  0-46=99-95,  Eerstcn.    G.--3-152. 

4.  Fahlun,          3Y-flS  89-87  1-81,  Oa  0B8,  lilg  0-38=100'3e,  Svanberg. 
6.  Lysans,Tyrol40'17  58-62  ,  Mn  0-61,  6b  0-28=99-68,  Bunsen. 

6.  "         '■    39'99     58'60    0-72,  Stn  0-83=100-14,  Erdni.     G.=3'164. 

7.  CAJOfJ.Lano.  89'09     58-56     — ,  Sn  0'5a,  Ca  0'2I,  ign.  0-99=99'38,  Bunsen. 

8.  "         "         33-0       61-0       4-0,  '&  l-6=:99-5,  Jactson. 

9.  "  Algeria,  36'6       Bl'3       ,  SB'S,  Eenou  ;  /: /=B3°  30'.     G.=3a. 

10.  JnifatTyrol,  39-24    69-49    0'63,  fiig  0'26,  fla  0'61=100-la,  Hubert. 

B.B.  alone  infuaible. 
ti-emc  diffioulty  to  a  troi 
molting. 

Andalusite  ooeurs  in  Gryatolline  scliista,  especially  mica  and  clay  slate.  It  was 
firat  observed  in  the  province  of  Andalusia,  in  Spain.  Ooonrs  in  the  Lisans  valley, 
in  the  Tyrol,  in  largo  crystallizations;  at  Brftunsdorf  and  Penig  in  Saxony;  Golden- 
stein,  in  Moravia;  in  Bavaria;  in  Siberia;  at  Killing  Bay,  Ireland,  in  niioa  elate; 
and  near  Balahulish,  Argyleshirc.  Chiastolite  at  Jago  di  Compostella  in  Spain, 
Barflges  in  the  Pyrenees,  Bayreuth,  and  Onmberland  in  England. 

At  Westford,  Mass.,  abundant  both  crystalline  and  massive,  sometimes  rose- 
col<ffed.  litohficld  and  Washington,  Conn.,  fine  crystals;  also  Mt.  Abraham, 
Bangor,  and  Searsmont,  Me.  In  Pennsylvania,  near  Leiparvilla,  in  I»i^  crystals ; 
also  at  Marpla;  at  lake  St.  Francis,  Canada  East,  in  flesh-red  translucent  crystals 
in  arnica  schist  of  Silurian  ago,  the  larger  cry  atnla  somatimea  chiastolite.  Chiastolite 
is  abundant  in  the  towns  of  Lancaster  and  Sterling,  Maaa. ;  and  at  the  former  place 
oecaaionaUyinqaartz,  presenting  all  the  essential  oharaoterfl  of  andaluaite,  (anal.  7,  8). 
Andaliisite  occura  also  near  Bellows  Falls,  Vermont  ]  at  the  White  Mountain  Notch, 
N.  H. ;  at  Camden  in  Maine,  and  Charleaton,  N.  H. 

AtTEaED  FojuuB.— Andalnsite  occurs  altered  to  Kyanite.  Hubert's  analysis  above, 
was  of  the  interior  of  an  Andalusite  c™tfll,  the  eiterior  of  which  waa  changed  in 
structure  to  Kyanite.  The  exterior  afforded  Si  36-67,  Si  60-00,  Pe  1-88,  Oa  0-93= 
SB-93.  The  analysis  of  the  Andalusite  affords  the  second  formula  above,  while  that 
of  the  Kyanite  affords  the  first,  which  is  that  of  all  Kyanite.  It  is  also  found 
changed  to  talc,  steatite  and  mica. 
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Trimetric.    I:  I=1W  19' :  0  :  li=138°  3' ; 


0 

J»=M9°5'. 

o 

|*(imob9.)— 145°  69' 

o 

2»=119°  5'. 

(1 

4=163°  4'. 
1=146°  63'. 

o 

0 

1=134°  32'. 

0 

2=116°  12'. 

o 

,r=128°  66'. 

(1 

5=146°  3'. 

0 

« (iinobs.)=144°  34' 

(> 

•    f=125°  33'. 

o 

^=147°  41'. 

0 

i  »=136°  29'. 

o 

4i=lW°  47'. 

m. 

:  *a'(adi.)=93°  8'. 

1 

88=161°  lei'. 

J 

a=i69°  <iiy. 

I 

«f =150°  61'. 

1: 

1  (mac.)=141°  7'. 

«: 

J     "       =149°  88'. 

i: 

i     "      =156°  37'. 

a- 

2     "      =130  27'. 

0                       1 

* 

¥■ 

% 

1 

Jf 

4< 

«f 

\^ 

f 

i? 

2! 

2 

a« 

P 

42 

4i 

81 

J 

<i 

!2 

a 

a 

ii 

Crystals  usually  lietniliedral,    the    extremities  being  unlike, 
basal,  bighly  perfect.      Also    granular — coarse    or 
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H.=8.  G.=3-4— 3'65.  Lustre  vitreous.  Color  yellow,  white, 
green,  blue  ;  pale.  Streak  tmcolored.  Transparent — ^aubtrans- 
lucent.      Fracture  sntconchoidalj  uneven.     Pyroelectric 

Omposition. — SlSi^  with  one-Beventh  of  the  oxygen  repTaoed  by  fluorine,  Ram- 
melaberg. 

Analyeoa  :  1—3,  BerzBlius.  (Setweig  J.  xvi,  423,  Afhand.  it,  aB6) ;  4  ,B,  Forohham- 
mer,  (J.  f.  pr.  Ch.  ixis,  195,  xxs,  400) ;  6,  Berielius,  (Sehw.  J.  xvi)  ;  7.  BihAoIz,  (ib. 
i,  885) ;  8,  Forohharamer,  {J.  £  pr.  Chem.  srix,  iss) : 

Si  51  F 

1.  Auerbaoh,  Sasony,  34  24        57-45        14-99,  Berzeliiis. 

2.  Brazil,  j/dlov^,  Si'Ol        68*38        15'0e, 

8.  Finho,  ps^ophyaalite,  84-36  67  74  16-02,         " 

4.  Monroe,  Ct.,  3e'39  65'96  11 -35,  Foi'ohhaniiner. 

6.  Fioho,  p^rophyialite,  «5e6  66-16  17-79, 

6.  Fj/cnite,  AUenbeTg,  3B'43  Sl'OO  17-OB,  Berzelios. 

7.  "  "  85-0         '48-0  16-5,  Ca  0-6,  Buoholz, 

8.  "  "  39-04        61-26        18-4S,  forohhammor. 

B,B.  infusible  alone  on  charcoal,  but  when  strongly  heated  becomea  coverad  with 
small  bliflterfl,  which  eraot  as  soon  as  formed.  Some  vapieties  take  a  wine-yellow 
or  pink  tinge  when  heated.    With  boras  forma  elowly  a  diaphanous  glass. 

Pyenifeia  a  masfliT«BHbooln:nnar  variety;  G.  Rose  has  obasrvedthe  priam  93°  16' 
— 98°  20',  proving  its  identity  with  topaz.  The  formula  5l8i  with  one-seventh  of 
the  oxygen  replaced  byfluorine,  is  proposed  by  Sammelsberg. 

Phymlite  ot  pyrophymlite  ai  Hisinger  is  a  ooarae,  nearly  opaque  variety,  found 
in  yBUowiah- white  crystals  of  considerable  dimensions ;  it  intumeaoea  when  heated, 
and  hcDoc  its  name  from  *t«noj,  to  blow.  Minute  oryatals  of  three  orfour  different 
kinds,  and  two  or  three  kinds  of  fluids  have  been  detected  by  Sir  David  Brewster 
in  crystals  of  topaz. 

Topaz  occurs  lu  gneiss  or  granite,  with  tourmaline,  mica,  and  beryl,  oeoaaionally 
with  apatite,  fluor  spar,  and  tin  ;  also  in  talcose  rock,  ea  in  Brazil,  with  euelase,  <te., 
or  in  mioa  slate.  With  quartz,  tourmaline,  and  lithomarge,  it  forms  the  topaz  rock 
of  Werner,     Specimens  of  quartz  crystal  from  Brazil,  penetrated  by  topaz,  ai-e  not 

Fine  topazes  come  from  the  Urals  and  Altai  mountains,  Miaakin  Siberia,  and  from 
Kamschatka,  of  green  and  blue  colors;  Villa  Kioa  in  Brazil  of  deep  yellow  color, 
either  in  veins  or  neats  in  lithomarge,  or  in  looao  crystals  or  pebbles ;  sky-blue 
crystals  in  Cairngorm,  Aberdeenshire  ;  Jameson  mentions  one  which  weighed  19 
01. ;  the  tin  mines  of  Schlackcnwald,  Zinnwald,  and  Ehrenfriedersdorf,  smaller  crys- 
tals also  at  Sohneckenstein  and  Altenberg  ;  the  Moume  monntains,  small  limpid 
crystals  with  beryl,  albito,  and  mica,  in  drusy  cavities  in  granite.  Physalite  occurs 
in  crystals  of  great  size,  at  Fosanm,  Norway;  Finbo,  Sweden,  in  a  granite  quarry, 
andatBroddbo  in  a  boulder;  one  crystal  from  this  last  locality,  at  Stockholm, 
weighed  eighty  pounda. 

Fycnite  is  from  Altenberg,  Sohlackenwald,  Zinnwald,  and  Kongaberg. 

Topaz  oeeurs  in  the  United  States  at  Trumbull,  with  fluor  and  diaspore,  at  Uid- 
dletown,  Oonn.,  and  Crowder's  Mountain,  N.  C.  At  Trumbull  the  crystals  are 
abundant,  but  are  seldom  transparent,  except  those  of  small  size;  these  are  usually 
white,  or  with  a  tinge  of  green  or  yellow.    The  large  coarse  crystals  are  sometimes 

A  variety  of  topaz  from  Braail,  when  heated,  assumes  a  pink  or  red  hue,  i-e- 
sembling  the  Balas  ruby.  The  finest  crystals  are  brought  from  Minas  NoTas  in 
Brazil  From  their  peculiar  limpidity,  topaz  pebbles  are  sometimes  denominated 
gonttee  d'eaji.  The  coarse  varieties  of  topaz  may  be  employed  as  a  substitute  for 
emery.     The  name  topaz,  is  from  rownjio!,  an  island  in  the  Red  Sea, 

AiTEmtn  Forms. — Topaz  is  found  altered  both  to  Steatite  and  Kaolin  or  Litho- 
marge. !t  is  possible  that  pyenita  has  lost  part  of  its  alumina  by  ft  process  of 
change,  and  hence  the  excess  of  silica. 
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STAUROTIDE,  Hauy.     Staurolite.     Greiiatit 
Ti'imetric.   /:  J=139°  20',  O  :  1*=124°  . 


1  :  3-11333.    0  :  p  (plane  of  composition,  f.  440)=134°  12' ;  (?  f  | 
(plane  of  composition,  f.  441)=119°  23',  Z:m=115°  20'.  Cleavage: 


■in,  distinct,  but  interrupted  ;  /in  traces.  Crystals  tbick,  often  cru- 
ciform, surface  often  rough,  llasaive  varieties  have  not  been  ob- 
served. 

K.=7 — Y'5,  G.=3-5 — 3-75.  Subyitreous,  ineliiiine  to  resinous. 
Color  dark  reddish-brown — brownish-black.  Streak  nncolored, 
grayish.  Translucent — ^nearly  or  quite  opaque.  Fracture  con- 
choidal. 


CumposWioB.— (ai,S'e)SiMif  *1  =  Pe=2  : 
of  iron  17'2.  Bat  the  crystals  from  Airolo  in 
Ural  and  Brittany,  if  correctly  analyzed,  are 
first  afforiiug  HSi^',  and  the  second  HSii 

Analyse :  1-4,  Jaoobaoa,  (Pogg.  Ixii,  419); 
49);  6-li,  Ja/;ob8on,  (Pogg,  Ixviii,  414): 

gi        SI         Pe        Sn 

1.  St.Gotbard,    30'81    46'SO     18-08 

2,  "  SO-91     48-68      )5-S7      

29-72     64-12     15-69 

"  39-13     Sa-Ol     lt-58      

28-47     68-34     17-41     O'Sl 

lo,  88-45     47-23     10-51      

32-99     47-63     16-66      

8.  Brittany,         3fl-I9    44-87     16-09     — 

9.  "  40-35    44-23     15-77     

O.Pole-tr6ioi,Ural  39-68    47-43    16-06     

■'    38-8S     46-97     14-60      

B.B.  alone  darkens,  bnt  infusible;  -with  borax  forms  -with  difficulty  a  dark  green 
glass. 

OoGiirB  imbedded  In  mica  slate  and  gneiss,  at  St.  Gotbard,  in  Switzerland ;  at  tbe 
Greiner  mountain,  Tyrol,  in  siniple  crystals  associated  with  tyanite  and  sometimes 
appearing  as  a  continnation  of  its  crystals,  parallel  with  them.  Angle  of  prism 
in  a  crystal  from  Cheroniue,  Switzerland,  aooording  to  Eengott  128°  43'.  Large 
twin  crystals  occur  in  Brittany  ;  also  at  Oporto  and  St.  Jago  de  Compostella,  *e, 


I)  Silica 29-8,  alumina  68-5,  peroxyd 
St  Gothard  and  Polewskoi  in  the 
irreconcilable  -with  this  formula ;  the 


6,  Marignac,  (Ann.  Oh.  Pbye,  [3],  s 


a-16  0a0-13=97-48,  JhcI 

I-33,Slnl -19=97-48,  Jac  I 

1-86=101 -98,  Jac. 

1-28=100,  Jao. 

0-7  2=100 -25,  Marig. 

1-99=99-18,  Jao.     G.  =8-66—8-78. 

1-66=99-22,  Jac. 

D'82,lilQ 0-37=99-64,  Jae.  G.=8-628 
— ,  Sin  0-10=100-44,  Jae. 
j-44=103-61,  Jac    G.=3 -649— 3-688 
2-47=101-37,  Jac.  " 
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Staurotide  is  very  abundant  throughout  the  mica  slato  of  New  England.  At 
Franoonia,  Vt,  large  brownish-red  opaque  crystals,  often  compound ;  also  brownish 
black.  At  Windham,  Me.,  near  the  bridge,  the  mica  slate  h  filled  with  large 
crystals  j  also  at  Mt.  Abraham,  Hartwell,  and  Winthrop,  Mo.  In  New  Hamjuhirc, 
at  Lisbon,  abnndant  in  mica  alate,  and  on  the  shores  of  Mink  Pond,  loose  in  the 
Eoil ;  at  Grantham,  two  miles  from  Moridon,  of  a  gray  color.  In  Vermont,  at  Cabot. 
At  Chesterfield  I  Mass.,  in  fine  orystals  ;  also  at  Uoltoa,  Vernon,  Stafford,  and  Tol- 
land, Conn.  Small  erystals  at  the  Foss  ore  bed  in  Dovei',  Duchess  Co.,  N.  Y. ; 
deo  three  and  a  half  miles  from  New  York  eity,  on  the  Hudson,,  Reddish  brown 
crystals  abundant  on  the  WisBahiocon,  eight  mUoB  from  Philadelphia. 

If  we  mate  /the  plane  ^,  then  the  faces  of  oompoaition  have  simple  eipressions, 
being  li  and  1 ;  /:  /=10e^l4',  0  :  11=124"  88'.  0  :  11=134"  12'.  The  only  dif- 
*         e  between  this  form  and  the  above  is  that  the  longer  lateral  axis  is  or - 


lEw 


halve  a  and  e  the  i 


e  nearly  identical  with  those  of 

Dr.  C.  T.  Jackson  has  described  a  variety  of  atauro- 
tide  in  tesselated  crystals  like  ohiastoiite,  from  Charles- 
town,  N.  HL,  as  represented  in  the  accompanying  figure. 
He  states  that  the  stanrotide  macles  pass  by  insensible 
shades  into  andalusite  macles,  where  the  mica  slate 
passes  into  argiOaeeous  slate. 

Staurotide  and  Stanrolite  are  derived  from  oTHVfas,  a 


Alteked  Forms. — Staurotide  crystals  occur  altered  to  steatite. 


LIEVBITE,  W.     Yenit.     Uvait 

Trimetrie.     /:  7=111°  13',  0  :  B=146°  20';  a  :h:c:  =0-6 
:  1  : 1-46. 


0  :  3*=116°  35'.  0  :  2l=13r  37'. 
0  :  1=141°  5'.    1:1  (mac.)=138°  26' 
0  :  ^=167°  9',     1:1  (bracb.)=117°  3 

Lateral  faces  TiSTiallj  striated  longitudinally,     Cleavago :  paral- 
lel to  the  longer  diagonal,  indistinct.     Also  columnar  or  compact 


11 :  1T=112°  40'. 
a  :  *2{bracli.)=107°44'. 
^'.  /:  *2=160'^32'. 
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H.=5-5— 6.  G.=3-8— 4-2;  3-994,  Haidinger;  3-9796,  Stromey- 
er;  3'825— 4'061,  Lelievre.  Lustre  submetallic.  Streak  black, 
inclining  to  green  or  brown.  Color  iron-blaek,  or  dark  g 
black.     Opaque.    IVactui-e  uneven.     Brittle. 
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Compositia».—Z(B'e,  Ca)'5i+5'e'Si=(|  fi"+|B)Si?=(if  Je  :  C!a=8  :  1)  Silica  38-2, 
peroxjd  of  iron  260,  protoxyd  of  iron  88-7,  lime  131.  Analyses;  1,  Stromeyer, 
(Untera.  373);  a,  same  corrected  by  Kobell,  {Sohw.  J.  Isii,  168);  3,  Kammelaberg, 
(Pogg.  !,  167,  840): 

gi         5P9  fe        Ce.      Si  Stn      S 

1.  Elba,  30-28      6a'54     13-18     0*61  1'69     l-27=99-0'I,  Sti-omcyer. 

2.  "              29-38     23-00       31-90     18-78     0-61          ]-59     l-27=10I-48,  Kobell. 
8.      "  37-33   [24-58]  [30-73]  12-44     fcl-Bl      ,  Rammelsberg. 

In  two  other  trials  Eammeleberg  found  Po  23-80, 21-29,  and  Je  33-07, 34-20.  B.B. 
on  charcoal  fnscB  eaaily  to  a  black  globule,  vitreous  in  the  external  flame;  in  the 
interior  flame  dull,  and  proyided  the  globule  hue  not  been  heated  to  redness,  at- 
tractable by  the  ma^et.  With  boras  and  carbonate  of  soda,  it  fuaee  to  an  iron 
glass.    It  is  soluble  in  muriatic  acid,  forming  a  jelly- 

The  mineral  waa  firat  discovered  on  the  Rio  la  Marina,  on  Elba,  by  M.  Lelicvre, 
in  1803,  wharo  it  occurs  in  largo  solitary  crystals,  and  aggregated  crystallizations 
in  compact  angite.  Also  found  at  Possum  in  Norway,  in  Siberia,  near  Andreasberg 
intheHartz;  near  Predazzo,  Tyrol,  in  granite ;  at  Schneeberg  in  Saxony,  at  Skeen, 
in  Norway.  ' 

At  Cumberland,  R,  I.,  slender  black  or  brownish-black  crystals  trayerso  quartz,  as- 
sociated with  magnetic  iron  and  hornblende  ;  also  at  Milk  Row  quarry,  Somerviile, 

Named  lAmrite  after  its  discoverer;  Ilvaite  from  the  name  of  the  island  (Elba) 
on  which  it  waa  found  ;  Yenite  or  Jenite,  by  the  Prenoh  in  commemoration  of  the 
battle  of  Jena,  in  1806. 

A  boulder  from  nearBjtown,  Canafla,  analyzed  by  T.  S.  Hunt,  gave  {Logan's  Kep., 
1863)  Si  37-80— 38-20,  /e  66-62,'Pe  10-80,  CaO-64,  lilg  3-59,  ign.  1-20=99-56;  near 
Lievrite.  It  is  black,  submetallic  and  magnetic,  with  two  oblique  cleav^es.  E,^ 
S'S.     G.^^-15 — 1-16.    Id  powder  gelatinizes  with  acids.    Possibly  a  furnace  slagt 

ITefij-ft'fe  of  Kobell  is  probably  Lievrite,  It  is  massive  granular.  H.^6 — fi-5. 
G.=S-90.  Analyaia  by  Wehrle,  Si  St'fiO,  Pe  42-3B,  Sn  0-28,  Si  0-12,  f'e  15-78,  Ca 
6-84,  Hl-00==100.  B.B.  fuses  with  diiflculty  on  the  edges.  Imperfectly  soluble 
in  muriatic  acid.    From  Szurrasko,  Hungary. 

If  J3  be  taken  as  /  in  Lievrite,  the  form  approaches  that  of  Andalusite,  affording 
/:  1=91°  33',  0  :  H=145°  37',  0  :  U=146°  20',  15 :  l!=1120  40',  Is  :  ls=lll°  14'. 


KYANITE.     Oyanite.     Disthcne,  //.    Sappare.     Rhatizite.     MoHroilte,  Siliiman. 

Triclinic.  Observed  planea  a  trielinic  prism  {0,  n,  il),  with  one 
plane  (I')  on  the  acute  lateral  edge  and  two  (/and  *V)  on  the  ob- 
tuse lateral  edge.     Crystals  uaually  hladed. 

0  :  *^93°  15'.  0  :  /'=96''  43'.  ii ;  J=145''  41'. 
0  :  ^.=100°  50'.  n  :  ii—lOe^  16'.  u  :  T=131°  23'. 
0  :  7=98°  58'.         I :  r=Q1''  4'.  n  :  *2=159''  15'. 

Cleavage:  perfect  parallel  witli  the  smoother  lateral  plane;  ba- 
sal imperfect.  Twins  :  of  two  kinds,  with  face  of  composition  *t, 
and  planes  «*  meeting  at  an  angle ;  in  one  kind  the  planes  0  coin- 
cident, in  the  other  torming  a  reentering  angle.  Also  coai-se  bla- 
ded  eolunmar ;  also  snbfibrons. 
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H.=6 — 7'35.  G.=3-559,  white  kyanite;  3-675,  blue  transpa- 
rent; 3-661,  Tyrol,  Erdmann.  Luatre  vitreous — pearly.  Color 
blue,  white,  blue  with  white  margins ;  also  gray,  green,  black. 
Streak  uncolored.     Translucent — transparent. 

Kpamte  is  generally  in.  bladed  oi'ystallizntioDB,  though  ooeaBionally  in  short 

.    prisms;  and  these  priams  or  blades  are  bounded  by  the  planea  ii  and  i%  with  oleaT- 

age  parallel  to  the  larger  faue.    The  prevalent  color  ia  pale  blae,  ivhieh  is  often 

deeper  along  the  middle  o(  the  pristaa.    The  crystala  may  often  be  e^ily  aoratched 

OB  the  lateral  enrjace  while  they  are  very  hard  on  the  extremities. 

Compodtion. — 5lSil=Siliea  37 '0,  alumina  6S'0. 

AnalCTea:  1-8,  Arfvedson,  (K.  V.  Ao.  H.  1821,  i,  148,  and  9ohw.  J.  smiT,  203); 
4,  EosaleB,  (Pogg.  Iviii,  160);  6,  Marignac,  (Ann.  Ch.  Phya.  sir,  49);  e,  1,  A.  Erd- 
mann, (Jahresb.  xsiy,  811);  8,  Jacobaon,  (Pogg.  Ixviii,  416);  9,  10,  11,  Smith  and 
Brush,  (Am.  J.  ScL  [3],  xvi,  49,  371) : 
3i        £1        Fe 

1.  RoraaB,  Norway,  36-4      63'8       =1002,  Arfvedaon. 

2.  St.  Gothard,  34*88     6489      —=99-22, 

8.  "  86-9       64-7        =101-6, 

4.  "  36-67     63-11     1-19=100'97,  Eosttlea 

e.  "  88-60  62-66    0-B4=-100-flO,  Marigoao.     6.=B-6. 

6.  Eoraaa,  84-40  6186    0-62,  On  0-19=96-97,  Erd.     G.=3-124. 

7.  Tyrol,  87-36  62-09    0-71=100-16,  Erd.     G.=3-661. 

5.  Greiner,  Tyrol,  87-30  62-60     1-08=100'98,  Jaoobson.     G,=3-678. 

9.  Monroe,  fl.  ¥.,  87-20  59-02    2-08,  ign.  1-08=99-38,  Smith  and  Brush. 
10.            "  37-03  61-90         "      0-BB=99-7S,       " 

H.  LinoobiCo.,N.C.,87-60     60-40     1-60    "       =99-60,       "  " 

B.B,  unaltered.  With  boras  slowly  fuses  to  a  transparent  eolorlaas  glass.  With 
cobalt  solution,  a  dark  blue. 

This  species  occurs  prinoipallT  in  gneiaa  and  mica  a!a-te.  Tranajjarent  crystals 
occur  at  St.  Gothard  in  Switzerland;  at  Greinor  and  Pfitech  (Rhcetiaite  or  white 
Tsriety}  in  the  Tyrol;  also  in  Styria,  Carinthia,  Bohemia;  at  Pontivy,  Franco ; 
"Villa  Kioa,  South  America, 

In  Massaohnfletts,  at  CheaterSeld,  it  ooours  with  garnet  in  mica  elate  ;  "Worthing- 
ton  and  Blanford  in  good  specimens.  In  Connecticut,  at  litehfield  and  Waahing- 
ton  in  large  rolled  maases  with  corundum  and  masaive  apatite ;  at  Oxford,  near 
HomphreyBTille,  in  mica  slate.  In  Vermont,  at  Thetford  and  Salisbury;  in  Now 
Torh  at  Monroe,  Orance  Co.,  (Monrolite).  In  PeonaylTauia,  in  fine  specimens  near 
Philadelphia,  on  the  SdiuylkiU  road  neai  the  Darby  bridge ;  near  the  SehuylKil  on 
the  Ridge  road,  baot  of  BobiD  Hood  Tavern;  at  Leipetville;  at  Ea£t  and  West 
Branford  and  Barby,  Chester  Co. ;  at  Morris's  Ferry,  Delaware  Co.  In  Maryland 
eighteen  miles  north  of  Baltimore,  at  Scotl'a  mill;  in  Delaware,  near  Wilmington. 
In  Virginift  at  Willie's  Mt.,  Buckingham  Co.,  and  two  milea  north  of  Chancollor- 
ville,  Spotsylvania  Co,  In  North  Carolina,  on  the  road  to  Cooper's  gap  in  Ruther- 
ford Co.,  near  Crowder's  Mtn.  In  short  oryatals  at  Bellows  Falla,  "Vt.,  in  gneiss,  at 
Westfield,  and  Lancaster,  Mass.,  and  at  Jaffrey  on  the  Monodnock  Mt.,  N.  S.  A 
black  variety  associated  with  rutile  ooours  in  North  Carolina. 

Eyanitfl,  when  blue  and  transparent,  and  in  aufHoiently  large  pieces,  ia  ecoployed  as 
a  gem,  and  somewhat  reaemble  a  sapphire.  The  name  is  from  Kvayai,  blae.  The  name 
sappare  arose  from  a  miatakc  by  Saussure  in  reading  a  label  of  this  mineral  on 
which  it  was  called  aapphire.  Diatheneia  fromJit,  tmsce,  or  of  two  kinds,  and  e$ciat, 
ttrong,  alluding  to  its  unequal  hardneas  and  electrio  properties  in  two  different 
directions. 

BamUte,  Erdmann,  (J.  f,  pr.  Ch.  ssir,  !66),  from  Banile,  Norway,  has  the  structure 
and  appearance  of  some  Kyanite,  occurring  in  columnar  aomewhat  plumose  forniB, 
silky  in  lustre,  with  one  perfect  cleavage,  H.^6 — 7.  G.=2-984.  Greenish-white 
or  bluish  green.  The  aoalysis  by  Erdmann  (loo.  cit.)  gave  Bi  66-90,  Si  40-78,  Pe 
1-04,  Oa  1-04,  F  i™c«=99-7l.  There  ia  an  excess  of  silica.  But  according  to  re- 
cent observations  by  Mr.  L.  Sraraann,  there  are  minute  prisms  of  quartz  among 
the  fibres  of  the  Bamlite,  which  fully  account  for  this  excess. 
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XenoUte  of  Nordenekiold  r^emblea  kyanite  as  wall  as  bucholjjte ;  and  the  anal- 
yaiB  differs  no  more  from  the  axwepted  formula  than  Bome  that  hare  been  made  of 
each  of  theae  Bpeoies.  Komonen  obtained  (Aot  Soe.  Sal  Fenn.,  i,  fj^,  Fogg.  Ivi 
643)  Silica  41-44,  alumina  6a-64=Sl  Si.  H.=6.  G.=3'B8.  From  Peterhoff, 
Finland. 

AtTEHKD  FoEXB-^Wiertkiie  appears  to  be  an  altered  or  hydrous  tjanite,  which, 
it  resembles.  H.=7-25  ;  white  and  transluoent.  Hess  obtained  (Po^.  sxi,  IS)  3i 
40-68,  Si  58-50,  Mg  I'OO,  fl  t-63=99-7l.  B.B.  infusible.  From  near  St.  Petersburg. 
SydrobuchoUiie  of  Thomson  is  probably  of  similar  origin.  Thomson  obtained 
raCn.  i,  287)  Si  41-35,  Si  49-66,  S  4-85,  gypaum  3-12=:98-87.  Probably  from. 
Sardinia. 
Kyanite  has  alao  been  observed  altered  to  talo  and  steatite. 


SnilMAMTTE,  Bovm,    Baohokite,  Braruhs.    Fibrolite,  Bournon. 

Triclimc.  I;  J'=98°,  but  varying  to  110°,  and  larger  when  the- 
faces  are  much  striated ;  0  :  i'=106°,  0  ;  m=133°  30',  T  :  m— 
120°  30',  0  :  a=130°,  D.,  (but  only  approximations,  as  the  ter- 
minal planes  were  rough  and  uneven.)  Cleav- 
age :  perfect,  parallel  with  the  longer  diagonal,  ''  444 
affording  a  bnUiant  aurfece.  Also  compact  or  o_ — S_^  "vn 
loose  fibrous ;  and  columnar  massive. 

H.=  6— 7-25.  G.  =  3-338,  from  Korwieh, 
Dana,  3'332.  ib..  Brush;  3-259,  Torktown, 
NoTtou ;  3-239,bucholzite  of  Chester,  Del.,  Erd- 
marm.  Lustre  vitreous,  approaching  subada- 
mantine.  Color  hair-brown,  grayish.  Streak 
uncolored.     Translucent — transparent. 

Bnchohils  &n3JtbroHte  are  generally  fibrons  maflaive,  sometimes  approaching  dis- 
tinct prissoB,  like  those  of  aillimanite  ]  the  lustre  approaches  adiunantine  as  in 
sillinianite.    The  colors  are  grayish,  -wfajtish  and  pale  brown. 

Oomposifion.— iSl  Sil^,  like  Kyanite^Silioa  87-0,  alumina  6S-0.  Bnoholzite  and 
fibrolite  of  Boumon  afford  the  same,  according  to  Sillinian,  Jr.  Most  analyses  of 
bnoholzite  ^ve  5l  Si^iliea  46'0,  alumina  68-1.  Erdmann's  (No.  9)  corresponds  to 
51  Si  I,  Bo-oren's  and  Hayes's  analyses  of  Sillimanite  afford  SI  Si  «=Si!ica  42-8, 
alnmina  6l'l. 

I,  SiLiiMAHira— :,  Bowen,  fAm.  J.  Sei.  viii,  113);  2,  Hayes,  (Alger's  Min.  p. 
601)  i  3,  Oonuel,  (Jameson's  J.  xssl,  282) ;  4,  Norton,  (ad  edit,  of  this  wort,  878) ; 
6,  Staaf,  (Jahresb.  xxt,  848);  6,  Silliman,  Jr.,  (Am.  J.  Sci.  [2],  viii,  886.  II. 
Bdoholztte.— 7,  Brandes,  (J.  de  Pharm.  xoi,  237) ;  8,  Thomson,  (Ann.  Lye.  N.  York, 
iii,andMm.  i,236);  B,A.  Erdmann,  (K  T.  Ac.  H.1842,19);  10,  B.  Silliman,  Jr., 
CAm.  J,  Sei.  [a],  yiii,  886),  III,  FiBnouTB.— 11,  12,  B.  Silliman,  Jr.,  (Am.  J.  Sci. 
[2],  8,  388);  13,  Cheoevix: 


gi 


Si 


1.  CheBt.Ct.,SiiHino«J(e,42-66  66-111 

2.  "  "  43-60  54-90 
8.  "  "  36-76  68-94 
4.  Fairfield,  N.T."  37-700  62-750 
6.  Chester,  Ot„    "        37-363  58-622 


1  -999,  S  0-610=99-aB6,  Bowen. 

1-10,  Oa  0-31,  Slg  O-4=90-81,  Hayes. 

0-9=96-68,  ConnelL 

2-287=1  Oa -739,  Norton.* 

2-174,  lilg  0-338,  S  0-428=98-984,  Staaf 


•  Prof  Worton  states  that  in  his  analysis  the  esceas  of  alumina  was  probably 
owing  to  the  presence  of  aluminate  of  potassa,  -trhich  remained  with  the  alumina 
after  separating  the  peroxyd  of  iron  by  oanstic  potaesa;  subtracting  this  excess,  the 
analysis  corresponds  to  those  by  Silliman. 
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6.  CheitCt.,SUlimanUe,S'JMZ     62-411     =100-084,  SiUiman. 

1.  Tyrol,  Bucholsite,    46-0        50-0  2'S,  fe  1'6=100,  BrandeB. 

e.  Chester,  Pn.,  "  46-40      52-92      (rrace=98-B2,  Thomson. 

».  "  "  40-08      58-88      0'14=99-87,  Erdmann=Sl' Si'. 

10.  "  "  36-96       64 '43       iftg  0-52=100-910,  Silliman. 

11.  Carnatie,*  i^Sroli'<«,B6-809     62-416     Slg  0 'TO 2=99 ■426,  Silliman. 

12.  Brandywine  Sp.  "    S6-169    63'626 =99-684,  Silliman, 

13.  Carnatic,  "     88-00      68-35      O''I5=9'7-0O,  Chenevix. 

B.B.  alone  unaltered.  With  borax  slowly  fusea  to  &  transparent  colorless  glass; 
frith  cobalt  solution,  a  dark  blue. 

Occurs  in  sleudec  prismB  often  flattened  and  striated,  thickly  traTersing  cuartz 
in  a  vein  of  gneiss  at  Chester,  Conn.,  near  Saybrook;  also  at  the  falls  of  the  Yantio, 
near  Norwich,  Conn.,  associated  with  minute  zircons  and  monazite.  Prisms  half  an 
inch  in  diameter  are  occasionally  met  with.  It  also  oooara  in  the  town  of  York- 
town,  'Westchester  Co.,  N.  Y.,  about  ten  miles  northeast  of  Sing  Sing,  near  the  road 
leading  fromPLao's Bridge  to  Torktown  Post  Office,  assooiated  withmonazite,  trem- 
olite,  and  magnetic  iron;   the  eryatals  are  distinct  and  often  run  through  the 

SnclKileite  was  originally  obtained  from  Passa  in  the  TVrol.  A  similar  variety 
occurs  at  Chester,  Pennsylvania,  in  the  Delaware,  near  the  Queensbnry  foi^e;  at 
Concord  and  Birmingham,  Chester  Co.;  atBrandywine  Springe,  Delaware;  in  Mon- 
a  Co.,  N.  Y. ;  at  Humph reysville.  Conn. ;  Woroefiter,  Mass. ;  in  Aston 


rToTB  — In  the  last  edition  of  this  work,  the  author  placed  together  Kyanite  and 
Sillimamte  1^16  0118168/:  Pare  approximately  alike,  and  if  polished  prisms  of  the 
latter  mineral  could  be  fonnd,  they  might  prove  to  be  much  nearer.  The  terminal 
planes  observed  are  so  rough  that  were  other  points  of  identity  made  out,  we  should 
not  rely  npon  them  as  evidence  of  a  real  difference.  But  the  two  minerals,  as  G.  Rose 
states,  {Kryst.  Chem.  p.  80),  differ  strikingly  in  appearance,  and  widely  in  specific 

iviii/;  and  they  have  not  been  found  associated  together,  although  both  occur  in 

I  same  class  of  rocks.     We  therefore  adopt  the  view  of  Rose,  and  make  them  for 

J  presant  distinot  species. 


£ 


SAPPHIEfflE,  StTomeyer 
Trimetric  ?     Shows  colore  with  polarized  light,  hence  not  mono- 
metric.     Occurs  granular  masaive. 

H.=7— 8.  G.=3-42— 8-48.  Lusti-e  yitreous.  Color  pale  blue 
or  green.     Translucent. 

tSm^fJii'on.— Contains  Bl&g,  4S!,  iSi,  which,  if  a  portion  of  the  alumina  equal 
to  the  silica  (or  l5l)  acts  as  acid,  becomes  Sg'  (Si,  Sl)*+a  Sl(Si,  Sl)i=(lSlg'+ 
iSl)(Si,  S))i=^ilica  14-8,  alumina  65^7,  magnesia  19-5.  Some  relation  in  oompoai- 
tioQ  to  clintonite  and  chloritoid. 

Analyses;  1,  Stroraeyer,  (Untersuch.  i,  391) ;  2,  8,  Damour,  {Bull.  Soc.GeoL  d.  Fr, 
1849,  311): 

Si         SI        fig       Ca      &e 
1.  14-fil     63-11     16'86    0-38    3-92    ign.  0-49=99-78,  Stromeyer, 

a.  U'Sa    eSSl     1906 2-09    =e9'34,  Damour. 

3.   14-84     63-20     19-60      !-90     =99-44, 
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EUCLASE,  m     EuMas,  W. 
Monoclmie.       0=71°   7';    /;  7=115°   0',    0  ;  li=162'' 


:  1 :  1-48S3.    Angles, 


}  ;  c=0-4 
Wien,  vi,  57) : 
O :  »=108°  63'.        1  :  1=161°  43'. 
0 : 1»=158°  10'.        -1  :  -1=143°  42'. 

li=130°  52'.        -33;-33(froiit)=15«°14'. 

7=147°  30'.         3a  :SS(froiit)=106°4Bi'. 

»2=162°  20'.         -3s  :  -3s  (froiit)=90°  56'. 

s2=144»  40'.        -25  :  2a  (froiit)=133°  29'. 

-33=101°  63'.      3  ;  3(front)=130°  16'. 

-8J=112°  60'.      2i  :  2i(top)=116°  32'. 

-4J=130°  17J'.    S  ;  3s  =127°  5'. 

wage;    ii  HgUy  perfect;  (?andMmiicIl 
xeau  distinct. 

H.=7-6.     G.=3-036,  Mallet;    3-098,  Haid- 
inger.     Lustre  vitreous.     Color  pale  mountain- 


0 

-li 

i> 

-1 

-22 

2! 

*• 

-32 

-S3 

-.i 

v 

-4 

« 

a 

is 
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4 
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/ 

'* 

il 

3 

.1 

83 

Ii 

1 

Obserred  Planea.      Add  JjV°.' '  Y i  «8,  il8,  j33,  Sohabua. 

green,  passing  into  blue  and  white.   Streak  uncolored.     Trans- 

Sarent ;  occasionally  subtransparent.     Fracture  conclioidal.   Very 
rittle. 

(iBe+iSl)Si#,  6.  EoBO=Silioa  43-3,  alumina  S3'6,  glncina  24-ii 
-    Borzelius,  (Seliw.  J.  xxvii,  "JS);  a.  Mallet,  (PhiL  Hag,  [4],  v, 


127): 


il 


21-78  0-10=98-48,  Berz. 

2.  44-18  31-87  1-Sl  21-43  0-36=99-14,  Mallet. 

B.B.  strongly  heated  intunieseBS  and  becomes  -wliite,  tlivows  ont  points,  and  melts 
to  a  white  enamel,  if  the  temperature  ia  still  further  increased.  Diswlves  -witii 
borax  witi  efferveaeeoce  to  a  clear  glaes.  A  silica  skeleton  -with  salt  of  phosphor  db. 
Becomes  electric  by  friotioa,  and  wheE  ones  escited,  retains  this  property  foi- 
several  hours.     Not  acted  on  by  acids. 
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OooniB  in  Briidl,  in  the  mining  district  of  Villa  Rica,  in  olilorite  slate  resting  on 
sandstone.  The  eiyetftllizafion  of  thisapecies  ia  elaborately  detailed  by  Sohabua  in 
the  Tranaaotions  of  the  Royal  Academy  of  Vienna,  ToL  li. 

Euolase  receiTcs  a  high  polish,  bat  is  useless  as  an  ornamental  stone  on  account 
Named  by  Haiiy  from  iH,  easily,  and  Ma,  to  breah 


TE.    Titanite.   Menakorn.     Menaoliine  Ore,  Wem.  Titane  Silioo-eoloaire,  H. 
Lederite,  Shepard.     GrHenoyite,  J}iif.    Spiiitli6re.     Pictite,  8aus.    Arpidelita. 

=113°  38',  0  :  li=159°  34' ; 


Monoelinic.     0=60°  2T 

:  h  :  c=0-5678  :  1  :  1-336. 

0(^) 

ii(P)=119°  33'. 

0{y) 

la(lB)=158°  55'. 

m 

«(«)=la3°  62'. 

7(r)=lir  31'. 

0(y} 

V.ii)=VH'  13'. 

OOii) 

2(«)=141=  36'. 

0(v) 

-i(ri=i3r  20'. 
-2(i)=ior  w. 

OWl 

Ife) 

l(s)=149°  38'. 

3(4 

2(«)=13«°  4'. 

-l(n :  -l(n=133o  48'. 
-2(«) :  -2{i)=110"  64'. 
22(«) :  ^i(e)=im'  13'. 
13(10) :  13Cio)=16!t°  33'. 
I{T):I{T)=in'W. 
65  (»)  :  »i(S)=140°  36'. 
-Ss  Im) :  -35  {m\=n°  V. 
-35  (m)  :  ii{J)=141°  69'. 
iilP) ;  e(o)=167°  40'. 
m(P)  :  iUJ>)=«)'. 


*  Anthore  generally  take  P  as  the  base  of  the  fundamental  prism,  y  as  the  plane 
replacing  the  front  angle,  and  I  as  the  lateral  prismatic  planes.     AbOTe,  in  figuree 
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Cleavage :  aometimeB  distinct  parallel  with  If  orthodiagonal  less 
bo;  parallel  with  -1,  also  very  imperfect,  and  not  easily  ob- 
tained.   Sometimea  massive,  compact,  and  rarely  lamellar. 

H.=5 — 5'5.  G.=3-4-— 3'56.  Lustre  adamantine — resinous. 
Color  brown,  gray,  yeUow,  green,  and  black.  Streak  white, 
slightly  reddish  in  greenovite.     Transparent — opaque.     Brittle. 

Ciimposstion.— The  aaalyses  afford  bGs,  2  Si,  8  Ti=^ffioa30'4B,  titanic  Bcid  41 'SS, 
lime  23-32=100,  (which  liaye  been  writtan  20a  S+OaTi'.)  The  oxygen  of  the  Oa 
and  Ti  is  to  that  of  the  Silica  aa  B  ;  3=1  :  i,  and  this  leads  to  the  fonoola  (6a+  Ti) 
SiS  or  E  Si*,  (since  ea+Ti=E0+RO'=R'O') ;  w  that  sphene  is  a  silicate  of  a  pe- 
roxyd  (Si)  in  which  part  of  the  K  is  replaced  by  Oa.  It  is  probable  that  there  is 
the  same  kind  of  replaeement  by  a  protoijd  in  maeh  ilmenite,  and  also  in 
Keilhauite,  eto.,  and  that  there  are  properly  no  siiioo-titanates.  The  formula  ac- 
cords witli  the  relation  in  form  to  Euoiase. 

Analyses:  1,  Fuehs,  lAaa.  d.  Ch,  u.  Pharm.  ^yi,  319);  2,  H.  Kose,  (Pogg.  Izii, 


Si  Ti  Oa 

. ™.,j„.  S2'52  43-21  24'18=99'91,  Fuohe;   6.=3-44. 

J.  Zillertbal,  iwft.  areen,  82-39  41-68  26-61,  jPo  0-06=101  ■44,RoaB;  6.=S-635. 

3.  Arendal,  iroMii,  8130  40-92  22-25,  Se  6-06=99-43,  Eosalea. 

4.  Passan,  80-63  42-66  2S-00,Pe  3-83=102-12,  Brooka. 

5.  Piedmont,  Oreenovite,  32-26  38-67  27-66,  &©  0-V8,Sn 0-16=100,  Marignac 

6.  "  "  80-4  42-0  24-3,  l(En  3-6=100-3,  Delesse. 

7.  Grenyille,  Lederile,  81-88  40-00  28-31,  ign.  0-40=100-54,  Hont.    G.=3-fl. 

B.E.  liie  pello-w  varietiea  are  not  altered  in  color ;  flie  othera  become  yellow ; 
they  fllightly  intumesoe,  and  fuse  on  the  edges  to  a  dark  eoamel.  With  boras  they 
afford  a  clear  yello-wiah-green  glass.  Imperfectly  soluble  in  heated  muriatio  acid ; 
aod  if  the  solution  be  concentrated  along  -with  tin,  it  becomes  of  a  fine  Tiolet  color. 

This  species  was  formerly  divided  into  titanite  and  sphene ;  the  former  included 
the  brown  or  black  variety,  the  latter  the  lighter  colored  and  translucent. 

Greemivite,  from  St.  Marcel  in  Piedmont,  was  sbo-wn  to  be  identical  in  orystalliz- 
atiou  withsphene  by  Breithaupt(Pogg.  Iviii,  267)  and  Desoloiaeaux,  (Ann.  Ch.  Pbys. 
[SI,  xs,  84). 

Sphene  occurs  in  imbedded  crystals,  in  gneiss,  granite,  mica  alate,  and  granular 
limestone  ;  also  in  syenite,  beds  of  iron  ore,  and  volcanic  roolts.  Found  with  py- 
roxene, in  beds  of  iron  ore,  at  Arendal  in  Horway;  in  granite  in  Greenland; 
in  complicated  compound  crystals  of  a  pale  green  color  and  transparent,  at  Grau- 
binden  in  the  Gi-isons,  associated  with  teldapar  and  chlorite;  in  mica  ^ate  at  St. 
Gothard;  also  at  Mont  Blanc,  and  elsewhere,  in  the  Alps.  Small  crystals  occur. in 
syenite  at  Strontian  in  Argyleshire,  and  Ci-iftel  in  Galloway.  Occasionally  it  is 
found  among  voieanio  rooks,  as  at  Lake  Laaoh,  and  Andemjien  on  the  Rhine. 

Occurs  in  Canada  at  Grccville,  Elmsley,  Burgess  and  Grasd  Calumet  Island,  in 
amber-colored  crystals ;  in  the  trap  of  Montreal,  Temaska,  Monnoir,  and  Brom© 
Mta.  In  Maine  in  fine  crystals  at  Sanford,  also  at  Thurston.'  In  Massachusetts, 
good  crystals  in  gneiss,  in  the  east  part  of  Lee ;  at  Bolton  with  pyroxene  and 
Boapolite  in  limestone ;  at  Pelham.  In  Connecticut,  at  TrumbulL  In  New  Jersey, 
at  Franklin,  of  a  hone  j-yellow  color.   In  Pennsylvania,  Buck's  Co.,  three  miles  west 

460,  451,  y  is  made  the  base,  and  r  the  prismatic  planes,  a  course  recommended  not 
only  by  the  simplicity  it  gives  to  the  new  of  the  crystallization,  but  also  by  the 
fact  that  J  is  a  common  plane  of  composition  in  twins,  and  r  is  the  direction  of 
most  diatioot  cleavage;  moreover  the  analogy  with  Enelase  ia  thus  brought  out.  In 
Euclase  /;  7=116'',  0  ;  li=I63°  10',  1:1=161"  43',  and  the  same  angles  in 
Sphene  are  113°  28',  163'  56',  149°  88'. 

Fig.  460  represents  an  ideal  crystal  containing  all  known  planes;  it  has  both  the 
old  and  new  lettering. 
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of  Attleboro',  aaaooiated  with  tabular  epar  and  graphite.  In  New  York,  at  Risers 
Rock  on  Late  George,  abnndant  m  small  browa  orjatais,  nlong  with  graphite  and 
pjroxene  ;  at  Gouvemeur,  in  bliwik  crystals  in  granular  liraeetone  with  soapolite  ; 
in  Diananear  Natural  Bridgo,  Lewis  Co.,  in  dark  brown  crystals,  among  which  is 
the  variety  lederite  {f.  461),  in  wliioli  deayage  is  diatiuot  parallel  to  /;  the  cryst^ 
are  sometimes  nearly  three  inohes  square ;  at  Bossie,  St.  Lawranue  Co,,  in  pale  red 
and  bi^wn  crystals  with  apatite,  pai^asite,  and  feldspar ;  in  Macomb  near  flensaDt 
Lake;  in  Orange  Co.,  in  large  oryatale  abnndant  in  limestone,  near  Duok-cedar 
pond,  in  the  town  of  Monroe ;  near  Edenville,  in  light  brown  crystals,  aometimes 
nearly  two  inches  across,  in  limestone;  five  miles  aouth  of  Warwiii,  in  large 
grayish-brown  eryetsis,  with  aireon,  hornblende,  and  iron  ore;  also  in  small  crjstalB 
a  mile  south  of  Amity ;  in  Waatchaster  Co. ,  near  Peakskill,  in  an  aggregate  of  feld- 
spar, quartz,  and  hornblende;  also  near  IVest  Farms,  in  email  reddish-brown 
prisms. 
The  name  ipkene  alludes  to  the  form  of  the  crystal,  and  is  from  irf  nv,  a  wedge, 
Zigurite,  (from  a  talcose  rock  in  the  Apponines),  according  to  DnfrAnoy,  hae  the 
angles  and  characters  of  sphene. 


Rhombohedral.  ^  :  ,^=103%  C* :  _ff =134°  3';  a=0-89526. 
Observed  planes:  rhombohedrons,  i,  l(-ffi),  f, |,t,  BjV ?, -2,-f,-^, 
>-j,_i;  ScalenoKedroDs,  J',^',^',  1^,1',  y,  ^',  (the  last  replacing  angle 
between ^,|, and  j');  pmms,  I,i%i^,i^.  IForins  usiially unlike  at 
the  opposite  extremities  andpi-isms often  triangHlar,  The  annexed 
figures,  and  also  253, 354.  Cleavage  H,  -i,  and  *2,  difficult.  Some- 
times massive  compact;  also  columnar,  coai^e  or  fine,  parallel 


0 

1=165°  31'. 

i 

1=154°  59'. 

0 

i=i5a°  40'. 

i 

i=133°  8'. 

0 

4=129°  31'. 

J 

i=113°  26'. 

0 

2=115°  49'. 

a 

i?=128°  30'. 

0 

4=111°  9'. 

i'=155°  14'. 

0 

y=99°68'. 

a 

|'=142°  26'. 

&  :  i"=130°  55'. 
»2  ;  lJ=136°  41'. 
s2  :  1-=147°  51.' 
>;2  ;  sj=160°  54'. 
*2  :  «1=166°  6'. 
•2  :  7=150°. 
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H.=7 7-5.  G.=2-9i — 3-3;  3-021.  Lustre  vitreous.  Color  blaet, 

brown,  blue,  green,  red,  and  rarely  wtite  or  colorless ;  some  speci- 


mens red  internally,  and  green  externally ;  and  others  red  at  one 
extremity,  and  green,  blue,  or  black,  at  tiie  other.  Exhibits  di- 
chroism.  Streak  uncolored.  Tpansparent— opaque  nmlike  in  trans- 
parency aero^  the  prism  and  in  the  line  of  the  axis.  Practure  sub- 
conehoidal — uneren.     Brittle.     Pyroelectrie. 

CompoiiHon. — (It*,  G,  B)§i5,  the  oxygen  ratio  between  the  Silica  and  all  ilia  other 
ingredienfa  being  3  ;  4,  as  asoertainea  by  EamnidBbei^.  The  osygen  ratio  for  the 
protoxyds,  peroxyds,  and  boracie  acid  (E  :  B  ;  B)  varies  greatly ;  group  I,  affording 
mostly  4: 13: 4;  H,  4:15:6;  111,4:21  :6,  4:  34  :7,  ate. ;  IV,  4:  40:  12,  4  :  86 
;  11,  etc  ;  V,  4  :  48  :  13,  4  :  56  :  12,  etc.  The  special  formula  for  group  I  is,  B'  Si* 
'+8E  Si  f+B  Si*  or  {}  &'+f  fi-t-T  S)  5il ;  for  analysis  28  in  gronp  T,  &^ii+ 
liR'Sii-j-&'&'Sii  ot;  [r^1t'+T^-\-jj'S)mi,  uai  Ihese  (excluding' analysis  26)  are 
the  extreme  varifttiona. 

For  analyses  see  next  page. 

BB.  I,  fuse  rather  easily  to  a  white  blebby  glass  or  slag ;  II,  fuse  with,  a  strong 
heat  to  a  blebby  slag  or  enamel,  either  white,  greenish  or  brownish ;  III,  fiise  with 
difficulty,  or  in  some,  only  on  the  edges  to  a  brownish,  brownish-red,  gray,  or  black 
slag ;  IV,  fuae  on  the  edges,  and  often  with  great  diffieulty,  to  a  yellowish,  grayish, 
bluish  or  whitish  slag  orenamel,  and  some  are  infusible;  v,  infusible,  but  becoming 
white  or  paler,  eometimes,  a£  the  Paris  (Me.)  rubellite,  affording  a  fine  enamel  on 
the  edges. 

Blue  tourmalines  have  been  termed  iniKcoKfe,  from  their  indigo-blne  color;  the 
colorless,  achroite ;  red  tourmalines,  niteHJfe;  and  to  the  blaei,  the  name  8cAt>ri 
was  formerly  applied.  The  green  color  ie  dne  to  iron ;  tbe  red  has  been  attributed 
to  oxyd  of  manganese. 

Tourmaline  is  nsually  found  in  granite,  gneiss  or  mica  slate.  It  also  occlirs  in 
dolomite  or  aranolar  limestone,  and  in  sandstone  near  dykes  of  igneous  I'ocks. 

Large  black  tourmalines  occnr  in  Greenland,  at  Horlberg,  near  Bodenmais,  in  Ba- 
varia; at  Earingbrioka  in  Sweden;  near  Bovey  in  Devonshire.  Small  brilliant 
crystals  in  decomposed  feldspar,  at  Andreasberg  in  the  Hartz,  are  the  variety  Aph- 
rinite.  Rabellite  and  green  tourmaline  occur  near  Ekatherioenburg  in  Siberia;  pmk 
crystals  are  found  at  Elba.  Pale  yello^h  brownish  erjatals  in  talc,  at  Winfflsch 
Kappell,  in  Carinthia ;  gi'een  at  Airolo,  Switzerland ;  white  specimens  (Achroite) 
oome  from  St.  Gothard,  Siberia  and  Elba.  The  Grand  Duke's  collection  at  Florence 
contains  a  specimen  11  inches  square,  on  which  there  are  4  erect  green  tourmalines 
and  1  proati'ate,  2,  4,  and  2i  inches  long  and  J  to  1  inch  thick.  Black  tourmalines 
oeonr  with  the  emery  of  Naxos.     Other  localities  are  mentioned  beyond. 
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In  tbe  United  States,  magnilieeiit  red  and  green  toarmalineB  hare  lieen  found  at 
Fam,  Maine,  gome  cryatals  over  an  incli  in  diameter,  trnneparent,  rubj-red  within, 
flurroonded  by  green,  or  red  at  one  extremity  and  green  at  the  other ;  blue  and 
pink  varieties  eommonly  imbedded  in  iepidolite,  stiil  to  bo  fonnd.  Red  and  green, 
at  Gliestei'field,  Mass.,  id  a  granite  vein  with  albite,  uranite,  and  pyrochlore;  the 
crystala  sinnli  and  curved,  nearly  opaqne,  and  fra^Ie;  green  crystals  often  with 
distinot  prisms  of  red  oolor  inside,  especially  when  m  smoky  qnarti ;  blue  alao  at 
this  loeality.  At  Qoshen,  Mass.,  similar  varieties  ocenr,  and  the  blue  is  met  with 
ia  greater  parfeetion.  At  Norwich,  New  Eaintree,  and  Carlisle,  Muss.,  good  black 
crystals;  also  Alstead,  Grafton,  SviIUvbd,  Acworth,  and  Saddleback  Mt.,  N.  H,,  and 
Streaked  Moontain,  Me. ;  Brattleboro',  Tt. ;  large  brownish  black  crystals  abund- 
ant in  steatite  at  Orford,  N.  H.  Green  and  black  crystals  with  beryl  and  feld^ar 
at  Albany,  Me.  Perfect  dark  brown  orystala  in  mioa-slate  near  Lane's  Mine,  Hlon- 
roe.  Conn. ;  Bometimea  two  inchee  in  length  and  breadth.  At  Eaddam,  Conn.,  in- 
teresting black  crystals  in  mica  slate  with  anthophyllite,  also  in  granite  with  iolite, 
and  also  at  the  gnei^  qnai'ries,  on  the  eaat  side  of  the  river.  Near  Gouvernenr,  N. 
T.,  light  and  dark  brown  crystals,  often  highly  modified,  with  apatite  and  seopolite 
in  granular  limestone,  (f.  253,  2S4,  p.  174);  at  Canton;  in  simple  prisms  in  the 
same  rock  near  Fort  Henry,  Essex  Co. ;  at  Schroon,  with  ohondroditc  and  seajio- 
lite;  fine  brown  crystals  at  Crown  Point,  one  mile  south  of  village.  Black  crystals 
at  the  chrysobei^l  locality  near  Saratoga,  N.  Y. ;  also  at  Alexandria,  JefFeraon  Co. ; 
at  KingsbHdge,  K.  T.,  brown,  yellowish  or  wddisb-brown  crystals  in  dolomite; 

fray  or  bluish-grav  and  green  in  three-sided  prisms  occur  near  Edenville  ;  short 
tack  crystals  in  the  same  vicinity,  and  at  Becky  Hill,  sometimes  S  inches  in  diam- 
eter; a  mile  southwest  of  Amity,  yellow  and  cinnamon  colored  crystals  with  spi- 
nel in  calo  spar ;  also  near  the  same  village  a  clove-brown  variety  with  hornblende 
and  rutile  in  graDukr  limestone.  At  Franklin,  Hamburgh,  and  Newton,  N.  J., 
black  and  bi'own  crystals  in  limestone,  with  spinel.  Good  crystals  in  Pennsylva- 
nia  at  Sewlin,  Chester  Co. ;  at  London  Grove  and  near  UnionviOe,  of  a  light  yel- 
low or  brownish  yellow,  (f.  468),  in  limestone,  and  rarely  wM(e;  at  Parisburg;  As- 
ton; at  Chester,  fine  black;  Lieperville,  Delaware  Co. ,  black  ;  Marple,  Lancaster 
Co.,  of  a  green  color  in  talc;  opposite  New  Hope,  Buck's  Co. ;  in  New  Garden 
towDsbip,  Chester  Co.,  in  limestone,  light  brown  U>  yellow  and  sometimes  trans- 
parent, Kear  New  Hope  on  tlie  Delaware,  large  black  cryatals,  in  which  the  pris 
niaiae  faces  are  sometimes  almost  obsolete.  Also  in  Clieowee  valley, '  South  Caroli- 
j»a ;  Hahei-sham  Co.,  Geoi^ia.  In  Canada,  superb  greenish-yellow  crystals,  1  inch 
through,  in  limestone  at  6.  Calumet,  Id. ;  amber  colored  at  Fitzvoy,  C.  W. ;  trans- 

gtrent  brown  (£  457)  at  Hunterstown,  G.  K,  with  idocraee  and  garnet ;  black  at 
athnrst  and  Elmaley,  0.  W.,  and  St.  Jerome,  C.  E. 

Figure  459  represents  a  crystal  from  northern  New  York ;  and  480  as  well  as  457 
orysbils  from  Canada,  both  of  these  last  furnished  the  author  for.  examination  by 
T.  a  Hunt. 

Aareen  Tourmaline  gave  Brooke  and  Miller,  from  whom  the  above  angles  are 
eiteC  0:R=lSi°i'ii";  areti,  133°48';  a  WaufcfromModiun,  133°47'I2"  ;  alighl 
broan,  183°  69' ;  a  white  afforded  Brooke,  184°  7'.  A  green  gave  Kupffer  184°  3',  a 
blaek  134°  6',  a  red  133°  68'. 

Aliebeo  Fokus. — Tourmaline  oconrs  altered  to  Mica,  Chlorite,  Steatite.  The 
mica  is  Iepidolite,  a  species  which  is  related  in  composition  to  some  tourmaline  and 
is  a  frequent  associate  of  the  red  and  green  varieties.  It  appears  to  take  place 
through  the  addition  of  alkalies.  Some  mbellites  and  green  tourmalines  at  Ches- 
terfield are  hollow,  evidently  from  decomposition  and  removal  of  the  interior ;  and 
in  the  cavities  are  occasionidly  observed  small  crystals  of  yellow  uranite,  (Tesehe- 
macher). 
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n.     Hydrous  Silicaies. 
A.  JVIagnessam  IlrDKOus  Silicates. 
E,  Non-Magnesiam  IlTriKous  Silioates- 

A.  MAGKE8IAN  HYDROUS  SILICATES. 

I.  Talc  Section.  Oxygen  ratio  for  the  bases  and  silica  (water 
excluded)  1  :  3  to  1  :  2i. 

II.  Sgkpentihe  Section.     Oxygen  ratio  (ib.)  1  :  3  to  1  :  1^. 

III.  OnLOEiTE  Sbottdh.     Oxygen  ratio  (it.)  1  :  1  to  1  :  ^. 

[The  Hydrous  Magneaian  Silicates  have  so  many  common  characters  and 
relations,  diat  they  ai'e  conveniently  and  naturaUy  kept  apart  from  the  other 
hydrous  species.  With  them  are  naturally  associated  certain  ferniginous 
species,  containing  profoxyd  of  iron  in  place  of  magnesia. 

The  ratios  characterizing  the  above  sections  have  rather  wide  limits,  such 
being  adopted  as  were  necessary,  in  order  to  distribute  the  species  into  natu- 
ral groups.  When  the  proper  relation  of  water  to  the  rest  of  the  compound 
is  in  each  case  fully  established,  these  limits  may  perhaps  be  more  precisely 
defined. 

In  the  Chlorite  section  there  are  but  three  or  four  species  which  have  the 
ratio  1  :  1 ;  in  genei'al,  the  oxygen  of  the  bases  in  the  species  of  this  section 
much  exceeds  that  of  the  silica,  as  in  the  Andalusite  Section  of  the  Anhy- 
drous Silicates.  Euphyllite  has  the  ratio  1  :  1,  Chlorite  has  the  ratio  1  :  -f,. 
Eipidolite  the  ratio  1  t  |,  Chloritoid  1  :  f  to  1  :  ^,  etc.] 

I.  TALC  SKCTIOfJ. 

Osjgen  mlioa.  Formulss.  Osygen  rnlios.  Fonnulat 

s  Si  a     _  fe  Si  a 

Talc.  1     2i  J   ftg'Si'^-aB.     ,    Spadaith,  1:2|:t      4filg§i-(-SlgB' 

MEEBSonAW«,  1     3     !!  Stg  Si-t-C!  ?Ciir,onopn«raE,   1 :  3    :  fi?      ?a  Si-J-eBf 

Neolite,         i     3    J   fegi-l-ja.  !Cbooii>olitk..      1 :  2J  :  1      R=Si'+2a 

TALC.    Soapstone.     Steatite.     SpeEkstoiii.     Lapia  ollariB. 

Trimetric?  J:  J=120°.  Occurs  rarely  in  rectangular  priamg 
and  hexagonal  plates.  Cleavage:  basal,  eminent,  tlsually  mas- 
sive and  min  foliated  ;  sometimes  in  globular  and  stellated  groups ; 
also  granular,  massive  to  impalpable, 

H. — 1 — 1-5.  G. — 2-565— 3-8.  Lustre  pearly.  Color  apple-green 
to  white,   or  silvery-wiiite;  also  greenimi-gray  and.  dai-k  green; 
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sometimes  bright  green,  perpendicular  to  cleavage  snrface,  and 
brown  and  leas  translucent  at  riglit  angles  to  this  direction.  Streak 
usually  white ;  of  dark-green  varieties^igliter  than  the  color.  Suh- 
transparent— subtrauslucent.  Sectile  in  a  high  degree.  Tbin  1am- 
inse  flexible,  but  not  elastic.     Feel  greasy. 


VjIhibiies. — Foliated  Talc, — Purest  oi^atalline  tale,  c 
folia,  haying  a  greasy  feel,  and  presenting  light-green, 
colore.     6.=2'55— 2-78. 

Soapatone  or  Steatite,  {Speckatein  of  the  Germans). — CoocBe  gray  and  grajisn- 
green  masaive  varieties,  ganarally  granular.  Also  of  fine  texture,  and  grayish- 
green  to  ■white,  oocasionalfy  yaUowish  or  reddish ;  sometimes  lamellar,  liiit  usually 
oompaet.  Very  greasy  to  the  feel,  or  like  Boap.  G.^2-65— -B'S  The  Brianron  va- 
riety is  milky-white  with  a  pearly  lustre.  Pol  stone  or  iopis  ollaris  inelndes  the 
coarser  granular  specimens  of  dark  color,  and  more  or  less  impure.  Some  Agatma- 
toliie  is  of  this  nature. 

Indurated  Tale. — An  impure  slaty  tale,  with  a  nearly  compact  texture,  and  su- 
penor  hardness  to  common  talc. 

Talcose  Slate. — A  dark  slaty  rock,  having  a  somewhat  greasy  feel,  consisting 
largely  of  talo,  mixed  intiniately  with  more  or  less  feldspar  and  qaartz. 

CbniposiiJON,— Sig'  Si'-[-3fl=Silioa  63-14,  magnesia  82'93,  water  4-94=100.  The 
more  recent  analyses  give  4  to  6  per  eent.  of  water.  Analyses ;  1,  2,  Eobell,  (Knstn. 
Arch,  xii,  2S) ;  3, 4,  Dalesse,  (Key.  Sciantif.  etc) ;  B,  Mariguac,  (Bib.  Univ.  de  Gen. 
1844) ;  6,~V,  aiheerar,  (Pog«.  Isasiv,  S21,  Am.  J,  8oi.  xiv) ;  8,  Tengstrom,  (Jahresb. 
iv,  166);  9, 10, 11,  Lychnefi  (Po^.  xxxviii; ;  12-17,  Soheerei'  and  Eichter,  (loc  eit. 
where  are  also  olier  anaL)  ;  18,  Eersten,  (J.  £  pr.  Oh.  sssvii,  164)  : 
Si  ]ftg  Je  fl  SI 
■•    Pol  Talc,  Graiaar,         82-8    32-4     1'6    2-3     1-0=100-],  Kobell. 

"  Katherinen.,  62-8     31-93  1-10 0-60,  Ca  ]-92=98-34,  Eob. 

"  Zillarthal,       63-0    8S-6      ir.    S-4     =100,  Deleese. 

E.  Island,       61-16  81-68  170  8-83   =98-96,  Dclesse. 

Chamouni,     62-68  86-40  1-9B  0-04  =100,  Marignae. 

Tyrol,  62-38  31-19  l-i2  4-7B    NiO-20=99-92,Seh, ;  G.  2-69. 

Riiraas,  6198  30-41  1-59  5-04  0-O4=99-O6,  Soh. ;  R.  3-18. 

Steatite,  Aba,     '  63-9B  28-26   2-71  0-78,  igu.  3-94  ffe  0-6=100-23,  T. 

"       9ala,  68-18  34-30  2-27   =99-70,  Lyehnall. 

"    ,   Mt.  Cftunagou,  86-70  80-28  3-41   —  -  =99-34,  Ly oh neR 

Scotland,  64-63  27-70  6-85 =9S -08,  LychnelL 

"       Wnnsiedel,        62-08  31-44  1-88  496   =100-31,  Schaerar. 

"       Parma,  82-18  3046  2-53  4-97    ir.  =10014,  Riohter. 

Pasudomorph,  62-07  31-13  1-B9  4-88  0-39=100-11,  Schearer. 

/mJitr'^  Gloggnitz,        62-47  8208  0-47  4-78  0-13=99'S3,  Scheerer;  G.  2-78. 


Sparrf/,  t 


61-98  31-02  1-47  4-98  =99-S7,  Schaarer;  Q.=2-79. 


Agalmat  China,             63-80  31-82  1-82  4-89  0-06=100-I9,  Scheerer. 
Zartfiie,  Voigtaherg,      66-02  31-94  0-81  0-3     Sa,  KM  0-75=99-72,  Kara, 

Stromaycr  found  04  S^i  in  the  talc  of  Roraas,  and  0-43  Si  in  that  of  SclL 

A  steatite  fi-om  Gopfecsgrun  in  whieh  Klaproth  found  bat  59-S  per  cent,  of  silica, 
hl^  been  Galled  Hydrosteatite. 

B.B.  talo  loses  color,  not  fusing,  or  rarely  with  diffionl^  on  the  edges.  With  bo- 
ras it  inttiniasceB,  and  forms  a  oleaF  glass,  sometimes  colored  ivith  iron.  Not  at- 
tacked by  the  aoids. 

This  species  is  very  generally  diffused,  and  in  soma  of  its  yarietics  especially 
oommon  tale,  potstone,  and  steatite,  forms  extensive  beds  in  regions  of  crystalline 
rocks,  which  often  contain  rhomb  spar,  dolomite,  (var.  bitter  spar),  magnetic  iron, 
and  actinolite. 

Apple-green  talc  occura  in  the  island  of  Unst,  one  of  the  Shetland  isles ;  also  in 
the  Greiuer  mountain  in  Saltzbarg,  and  in  the  VaUais,  etc.^  Other  foreign  localities 
ot  potstone  are,  the  Vallais  and  Orisons,  and  Wald,  in  Styria. 
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EitenaiTe  bads  of  steatite  oooar  in.  varioue  part  of  tlie  New  Eoglaiid  States,  also 
in  Hew  Jersey,  PenneylTania,  &o.  A  bed  at  Smithfield,  E.  I.,  affords  a  delicate 
green  oolumnftr  vaiietj  of  tftie,  and  a  oryatoliine  limestone  in  the  same  region,  a 
white  granular  Yuriety.  At  Brid^ewatar,  Vt.,  liaDdsome  areen  talc  oooors,  iater- 
mingl^  ■with  a,  transparent  mssBiTe  dolomite;  also  at  Dester,  Me.;  Loekwood, 
Newton,  and  Sparta,  N.  J. ;  near  Amity,  N.  Y, ;  on  Staten  Island,  boHi  eommon  and 
indurated,  near  the  quarantine ;  and  four  miles  distant  it  occurs  in  detached  masaea 
made  up  of  folia,  of  a  snow-white  color,  (Beck) ;  at  Cooptown,  Md.,  of  green,  blue, 
and  rose  colors  ;  in  South  Mountain,  ton  miles  south  of  Carlisle,  Fenn. ;  in  Texas, 
JTottingham,  and  Unionville,  Fenn. 

Steatite  occurs  in  Vermont  at  Athena  or  Grafton,  Wesifield,  Marlboro,  and  New- 
fane  ;  in  New  Hampshire  at  Franoestown,  Pclhani,  Orford,  Keene,  and  Kichmond ; 
in  Massachusetts  at  Middlefield,  Windsor,  Blanford,  AndoTcr,  bdH  Chester ;  at  Pot- 
ton,  Canada  East,  with  grecQ  talc  and  magnesite. 

Slabs  of  steatite  are  extensively  employed  as  fire  stones  in  furnaces  and  stoves. 
It  may  be  turned  in  a  lathe,  or  formed  into  tubes  by  boring.  When  ground,  it  is 
used  for  diminishing  friction.  It  is  also  employed  in  ttie  manufacture  of  some 
kinds  of  porcelain.  Venetian  talc  is  used  for  removing  oil  stains  from  woollen 
cloth,  etc. 

Sampshirite  is  a  name  applied  by  Hermann,  to  the  steatite  of  steatitio 
pseudomorphs  described  and  analyzed  by  Dewey,  (Am.  J,  Sci,  iv,  274,  v,  249, 
\i,  334,  1822,  1828),  Who  obtained  Si  60'60,  SI  0'16,  Mg  23'83,  S'e  3-69,  Sin  I-IO, 
SlS'OO.  But  the  constituents  of  psoudomorphs  are  aeUom  pure  epeeies,  and  with- 
out thorough  investigation  afford  no  sufficient  ground  for  instituting  a  new  species. 
These  have  mostly  the  form  of  quartz. 


Magnesite.    Scpiolite,  Olocker. 

Compact,  with  a  smooth  feel,  fine  earthy  texture. 
II.=:;2 — -S-S ;  impressihle   by   the   nail.      Color  gi-ayish-white, 
white,  or  with  a  famt  yellowirfi  or  reddish  tinge.     Opaque. 

Oompositioa. — MgSi+fit=Silica  60-9,  magnesia  2S1,  water  12-0.     AnalyBeS;  1 
Lychnell,(K.  V,  An.  H.,  1826, 118) ;  2-6,  Scheerer  and  Eichtar,  f Po^-  Ixxxiv,  8211; 
1,  Damour,  (Ann.  Chem.  Ph.  [3],  vii,  316) : 
gi       STg        ft  ■ 
1.  Aeia  Minor,        60'87     37-80     11-29,  Pe  and  SI  0-09=100-OS,  Lychnell. 
3.  Turkey,  81-11     28-4S      9-88,  Pe  0*06,0  0-67=100-18,  Scheerer. 

3.  "  61-49     28-13      9-82,  f'e012, 0  067,  Oa  0-60=100-83,  Kichter. 

4.  Greece,  61-30    28-39      0-74,  fe  0-03,  G  0-66=100-07,  Scheerer. 
B.  —i  68-20    27-73      9-84.  Oa  1-68,0  3-73=99-83,  Eichter. 

6.  !  60-46    28-19      9-57,  Pe  0-09,0  1-74,  Si  0-11=100-16,  Scheerer. 

7.  Morocco,  56-00    28-00    10-36,  Pe  l'40,Sl  1-20,  Oa  101,  £o-52,  sand  1-60 

=98-98,  Damoor. 
19  to  30  per  cent,  of  water  were  found  by  Berthier  in  MeerBChauro  from  Madrid 
and  Ooulommiers,  (Ann.  des  M.  vii,  313);  and  byKobellin  that  of  Greece,  (J,  f.  pr. 
Chem.  sxviii,  482),  as  follows : 

I.Spain,  Si63-8    l(Ig28-8      £[20-0    Si  l-2=98-8,  Berthier. 

2.  Coulommiers,    64-0  34-0  20-0         1-4=99-4,        " 

3.  Greece,  46-0  2006  19-8     trace,We  12-40=100-08,  Eobell. 
DSbereiner  also  found  3  atoms  of  water  (instead  of  1)  in  the  meerschaum  of  Asia 

Minor.  Klaproth  (Beit,  ii,  173)  found  in  tlie  same  5  per  cent,  of  carbonic  acid, 
which  proceeded  from  intermixed  carbonate  of  magnesia. 

Yields  water  in  a  matrasa,  blackens,  and  gives  a  burnt  smell.  B.B.  on  charcoal 
bnras  white  and  fuses  on  the  thinnest  edges.  Diaaolves  readily  in  boras  to  a  trans- 
parent glass,    A  lilac  color  with  cobalt  solntjon. 

The  word  Meerschanm  is  German  for  froth  of  the  sea,  in  allusion  to  its  apparent 
lightness  and  whitish  color. 
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Occurs  in.  Asia  Minor,  in  maascs  in  ati-atified  earthy  or  allnTinl  deposits  nt  the 
plains  of  Estihi-sher,  where,  ticeording  to  Dr.  J.  Lawrence  Smith,  ithns  proceeded 
from  the  decomposition  of  carbonate  of  mf^noslo,  which,  IB  imbedded  in  serpentine 
in  the  BarroaadingmountMna.  He  observes  that  more  or  leas  carbonate  of  mag- 
nesia is  ofttm  found  in  the  meerschanm,  (Am.  J.  Soi,  [3],  vii,  2B6) ;  also  found  in 
Greece,  at  Hrubscliitz  in  Moravia,  and  in  Morocco. 


NEOLITE,  Scheerer,  Ann.  d.  Ph.  n.  Chem,  !xxi,  385. 

In  silky  fibres  stellately  grouped ;  also  maasive. 
H.=l— 2.     G.=2-77,  (perfectly  dried.)     Color  green,      lustee 
silky  or  earthy. 

Cowposifton.— Nearly  (Fe,]trg)Si+itt  Analyses:  I,  a,  S,Schocrer,  (Fogg.  Isixiv, 
821);  4,  Riohter,  (ibid/): 

Si  Si  ]ftg  i-e  STe  Ca  fi 

-    Arendal,      52'28  733  81-34  $19  0-89  0'28  4-04=99-85. 

il'SS  10-21  24-73  7-92  3-64  6-28=99-19. 

Eiaenaeh,     61-85  9-03  30*19  0-79     1-9S  6-5O=90-78. 

"               51-44  8-79  81-11  PeO-SB      2-00  6-60=100-72. 


Neolit 


nt  formation  prodneed  in  minea  at  ArendaX  and  Eisenach,  throngh 

the  agency  of  infiltrating  watere  that  have  passed  oyer  rocia  containing  magnesia ; 
and  hence  the  name,  from  psd;,  bcto,  and  ArSm.  It  is  conaidered  a  massive  tale 
by  Scheerer. 


9PADA1TE,  Kobelt,  (J.  f.  pr.  CJiem.  jxx,  467). 

Massive,  -with  an  imperfectly  conchoiclal  fracture. 

H.=2-5.     Lustre  pearly.     Color  reddish,  approaching  flesh-red. 

OompoiiUoii.~i/is^i'+^  or  4  iflg  Si+lftg  S'.    Analysis  by  Kobell: 

§i  58-00,  Iftg  30-67,  Je  0-66^  Si  0-66  fi  ll-84=99-33, 

Yields  much  water  in  a  matrass  and  becomes  gray.  B.B.  melts  to  a  glassy 
enamel.  Dissolves  in  eoncentratsd  muriatic  acid,  the  silica  easily  gelatinizing. 
From  Capo  di  Bove,  forraing  a  conglomerate  with  WollrtBtonitc.  Named  after  Sign. 
Medici  Spada. 


OHLOROPH^^rrE,  Macculloch. 

Foliated   or   granular  masaive,  imbedded.     CleaTugo  in   two 
direetiona. 

H.=l-5 — 2.     G.=2'02.    Lustre  subresinous,  rather  dull.    Color 
dark-green,  oKve-green,  often  changing  to  blacli. 

CompoitiitJB.— :6'e  Si+eSl^ilioa  33-5,  protoxyd  of  iron  26-e,  water  39-9=100. 
Analysis  by  Forchhammer,  (J.  f.  pr.  Chem.  xsx,  399)  ; 

From  yaroe,  gi  82-86,        i^  22-08,        j!lg  B-44,        fi  41-63=100, 
the  iron  being  coiTeetad,  (Rammelsberg),  for  the  trne  atomic  weight. 
RH.  fuapB  tr>  a  blact  glass.    Fcom  uraygdaloid  at  Senir  More  in  Rum  ;  also  from 
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Blue  Asbestos.     Blaueisenstein,  Klap. 


CROCIDOLT™,      Krokidolite,  Bmmna 

Fibrous,  ashestns-Uke ;  fibres  long  but  delicate  and  easily  sep- 
arable.    Also  ma^ve. 

ir.=4.  G.=3'3 — 3'265.  Color  and  sti-eak  lavender-ltlue  or 
leek-green.     Opaque.     Fibres  somewbat  elastic. 

OomposUion. — fi'Si'-j-a  S=^iliea  61'1,  protoxyd  of  iron  35'8,  soda  6'9,  magnesia 
23,  wfttar  3'9=1(10.  But  tha  iron  may  not  be  all  protoxyd  It  u  posaibly  an  al- 
tered augite. 

Si         te       Stn     Sig      Oa      Sft       fl 

2-32     0-02     7-03     6-S8=98'81. 
a-64    0'05    'i-11    4'01=eS-86. 

B.6.  haated  to  radness  melts  easily  to  a  black  sliining,  opaque,  and  somewhat 
frothy  glass,  which  is  attraetable  by  the  magnet.  Single  fibrae  readily  fuse  in  the 
flame  of  a  spirit  lamp.  With  borax  forms  a  green  transparent  bead,  which,  by 
adding  saltpetre,  changes  to  brown. 

Oeciivs  in  AMca,  in  the  Grigna  county,  beyond  the  Great  Orange  rirer,  seTen 
hundred  miles  up  from  the  Cape  of  Good  Hope.  Stavern  in  Norway  is  stated  as 
another  loaality ;  but  the  miaerij  it  affi>rds  does  not  precisely  resemble  the  African 
vftriatj. 

Named  from  tfotis,  icoaf,  in  allusion  to  its  wood-like  flbroua  stmotnre. 


II.  SERPENTINE  SECTION. 


PlOBOniTl.L, 

!  Keholitb, 


ANTiaOllI'tE, 

sspomite, 

Sektentine, 
Deweyljtb, 


6  Bin 


H 


Ji'oriiiidas. 
fi'8iH-2fi- 

fi'gi"+|S. 
]iIg'Si'M-2ift 
■fig-gi'+HS. 

ft'Si^+ftga 

f  fi'Si'-t-iSlSi+Aq. 

Sig'Si'+UJ^S'- 

JdgSi-fSIgfl'. 

t  figi-f-ietgai 


Related  to  the  above  species  are  the  magneaian  compouncls,  which  have 
resulted  from  the  alteration  of  augito,  viz. :  Renaselaerite,  Pjrallolite,  Schiller 
Spar,  Green  Earth,  IJydrosilicite,  (see  p.  165);  and  perhaps  to  the  same  origin 
should  also  be  attributed  some  of  the  above  species  having  (the  water  ex- 
cluded) the  augite  formula  H^i'- 
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MINEKALOGY. 


PICROPHYLL,  Svanberg,  Pogg,  1,  662. 

MassiTe  and  foliated  fibrous.     Color  deep  greenish-gray.     11.= 
2-5.     G.=2-75. 
Ooiiipasilion.—{iS.g,  ^'ej^i'-j-Efi.    Aualyaia  by  Svanborg : 

gi  49'80,  Jdg  30-10,  to  G-86,  Stii  trace,  Ca  0^78,  51  I'll,  B"  S-83=98'48. 
Yielda  water  in  a  matrasa.    B.B,  like  Kerosmino. 

From  Sala,  Sweden.  The  name  is  from  iri<poi.  Utter,  and  ^t^Xof,  leaf.  May  be 
altered  augite. 

KEROLITE,  Breitliaupt. 

Massive,  reniforin,  compact  or  lamellar. 

H.=2 — 2-5.  G.=2— 2-4,  Vitreous  or  resinous.  Whiteorgreen. 
Streak  imeolored.  Transparent — translucent.  Feel  greasy.  Frao- 
ture  conchoidal.     Does  not  adhere  to  the  tongue. 

CoBJjoosJiii™.— Slg'g£'+4ifi.  AnalyasB  r  1,  2,  KQbn,  (Ann.  d.  Ch.  n.  Ph.  lis,  368) ; 
3,  Melling,  (Raram.  first  Sup.  p.  78): 

Si  %  fi  fe        Si 

1.  Silesia,        47'34      29-84      21-04       =99"2a,  Kuhn. 

2.  Zoblitz,       48-06      31-26      21-22       =99-44,      " 

3.  "  47-128     36-138     U-600     2-922     2 -670=100 -248,  Melling. 

Pfoff  found  37 '96  silica,  and  12-18  alumina,  with  18-02  magnesia,  and  31-00  water, 
in  aSileaiaD  specimen;  and  Delesse  in  one  from  2Sblitz,  Silica  68-5,  magnesia  286, 
alumina  and  peroxyd  of  iron  0-9,  ■water  ie-4=99_-4.  .Maak  obtained  from  his  anal- 
jaia  of  a  Frankenstein  specimen,  the  formula  Slg*  Si'-f-Al  Si-f-lsB^ilica  36-8, 
^umina  12-2,  magnesia  19,  water  32    B.B.  blackens  bnt  does  not  fuse 

From  ZiibUtz  in  Saxony  and  Fraiikenat«in  in  Silesia,  asa^Liated  with  serpentine. 
Two  or  three  minerals  or  mixtures  are  indicated  by  the  analyses  The  name 
Kerolite  is  from  njipoj,  vxtx,  and  Aifloj. 

Dkbmatik,  BTeithaupt.  Massiye,  reniform  or  in  crusts  on  Borpentmo,  t  f  a  veainoua 
lustre  and  green  color.    Feel  greasy  ;  odor  when  moistened,  aiKillai-eons 

Compoiitioii.,  according  to  Fioinus,  (Min.  Ges.  lu  Dresden,  ii,  S16) . 
Si         %        £"6       Sn     fi,  C      51      Ca      fTa 

1.  35-80     23-70     H-33     2'2S     25-20     0'42     0-83     0-5O=10O'O3. 

2.  4017     19-33     1400     1-17     23-00     083     0-83     1-33,  S  0-48=100'10. 
Formula  (%,  Fe)'3iH  ^S  (    E.B.  blackens  and  cracks. 

From  Wnldheira  in  Saxony.    The  name  ie  from  icpjia,  ikin,  alluding  to  its  occur- 

MONRADITE,  Erdmann,  K.  V.  Ac,  H.  1842,  p.  103. 

Massive,  granular ;  also  foliated,  with  one  distinct  and  another 
imperfect  cleavage,  inclined  130°. 

H.  nearly  6.  G.=3-26t3.  Color  pale  yellowish,  verging  on 
red.     Lustre  vitreous. 

Composi/ion.— (Jifg,  Fe)'Si'-|-|fl.     Analysis  by  Erdmann  : 

Si 66-17,         Idg  31-63,         Pe8'66,         fl4'04=IOO-40. 
Yields  water  when  heated.     B.B.  infusible  alone;  with  borax  affords  a  glass 
colored  by  iron,  and  with  salt  of  phosphorus  a  silica  skeleton. 
From  Bergen  in  Norway.    Named  after  M.  Monrad. 
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HYBKOTTS   SILICATES,    SERPENTINE   REei'JON. 


APHRODITE.    Berlin,  K,  V.  Ac.  H.   X810. 

Soft  and  earthy  lilse  Meerschaum.     G.=:3-21, 

PoHipotJfiOB.— ]!a:g°Si''+2JH.  Berlin  obtained  Silica  51'5fi,  magnesia  38-12,  prot, 
OJCyd  of  mungaaaao  1'62,  protoxyd  of  iron  0-S9,  alumina  0-30,  water  12-32.  From 
LongbanshyUa,  Sweden.     The  name  is  from  mppss,  foam, 

DelesBO  has  anftlyzed  another  speoies,  containing  Silica  63-5,  mBgnaaiaj28-8,  alvi- 
mina  with  trace  of  peroxyd  of  iron  0'9,  water  16-4=nearlj  iftg'Si'+sa.  Occurs 
in  serpentine,  of  a  white  or  yellowish  color,  with  a  waxy  lustre  and  somewhat 
transluoent.     G. =2-38  5. 

armine  red  particles  disseminated 


PICROSMINE.     Pikroainin,  Eaidinger. 

Trimetric.  J:  l-im"  52',  m  :  Z=153°  26', 
i%  :  1*=121°  6',  U  :  1^  (over  m)=62°  11',  adja- 
cent 117"  49'.  Cleavage :  ■iH,  perfect ;  w,  less  so  ; 
traces  parallel  with  1^.  Also  fine  columnar  and 
granular. 

H.=2-5— 3.  G.  =  2-596  — 2-68.  Lustre  of 
clearage  face  pearly,  elsewhere  vitreous.  Color 
greeniati-white :  also  dark  green,  gray.  Streak 
white,  Subtranslacent^— opaq^ue.  Odor  bitter 
argillaeeons  when  moistened. 

Cimtp<mtion. — T9!g'Si°+l^S=Sili<;a  S6'2,  magnaeia  36-B,  water  8'2.  Analysia  by.- 
Magnus,  {Po^.  vi,  &8): 

Si  64-886,     ]^g34-34B,     Si  O-TSS,      J?e  1-390,     iftn  0-430,     S '7-301=98-147. 

Some  ammonia  was  given  off  with  the  water.  Yields  water  in  a  matrass,', 
biaekena,  and  has  a  burnt  smell.  B.B.  on  charcoal  whitens  without  fusing.  With 
boras  slowly  dissolyea  to  a  transparent  glass  ;  affords  a  glass  with  little  soda,  and' 
on  infuaible  slag  if  the  soda  beinereased.     A  pale  and  indistinct  red  with  cobalt: 

Aeeoeiated  with  magnetic  iron  ore  near  Tresnitz  in  Bohemia.  The  fibrous  variety- 
resembles  asbestus.    The  name  is  from  mtpat,  bitter,  and  cs^ij,  odor. 

ANTIGOBITE,  Seh^«ei^lr,  Pogg.  Ann.  xlix,  596. 

Trimetric.    In  foliated  masses,  larninEe  easily  separating:., 
H.=2-5.     G.=2-632.     Brownish-green   in   reflected   ligM  and 

leek-green  in  transmitted,  with  unc3.ored  streak.     Transparent  in 

thin  lamiuEe.     Feel  smooth,  but  not  greasy, 

OompoiUion. — fi'Si'+Slgfl.  Sohw.     Analyses  by  Schweizer,  (loc  cit.): 

s;         fig  i'e         51         a 
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abiJ  DESCKIPTIVE    MINERALOGY. 

Ill  a  matrass  yields  water.  B.B.  fuses  on  thiu  e^ges  to  a  yellowiBh-brown  enamel. 
With  borax  forms  easilj;  a  glass  colored  by  iron.  Deoompoaed  with  some  difficulty 
by  concentrated  muriatic  acid,  affording  a  greeniah  solution. 

From  the  Aiitigorio  valley  to  the  north  of  Dome  d'Oasola,  Piedmont;  aleo  report- 
ed from  Mount  Albrun  between  ObevwaUis  and  Piedmont,  where  masaea  5  inches 
long  and  OTer  2  thick  are  said  to  have  baen  obtained. 

SAPONITE.     atoatite.     Soapetone.     Seifenatein.     Pierre  de  Savon,  //. 

Massive.  Soft,  almost  like  bwtter,  but  brittle  on  lirjins;.  Luatre 
gi-easy,  G,=2-26.  Color  wbite,  yellowish,  blui  h,  reddish.  Does 
not  adhere  to  the  tongue. 

CbHiposiiJon.— 21&g'gi'-|-Sl§i+10B:  (or  eS).  Analyaes:  1,  Klaproth,  (Beit.  ii. 
180,  V,  22);  a,  Svanberg,  (K.  V.  Ae.  H.,  1840,  and  Fogg.  Ivii,  16S) ;  3,  4,  Smith  and 
Bmsh,  (Am.  3.  Sei.  [2],  xvi,  368) ;  6,  Svanberg,  (Pogg,  Jiy,  261,  Ivii,  165) : 


Si 

SI 

Pe 

ftg 

sa    e 

fi 

.  Cornwall 

45-00 

a'Se 

i-oo 

24-75 

0-75 

18-00=9S-V6,  Eiaproth. 

. 

46-8 

8-0 

0-4 

ss-s 

11-0,  Oft  0-7=100-2,  Svanberg, 

.  TkalUe, 

45  80 

i-sr 

24-1 0 

0-45 

20-66,  Oa  l-07=98-84,  S.  &  B. 

1-2S 

2-46 

Sl-lT 

0-81 

16-66=99-23,8.  &B. 

■.  PioUne, 

60-89 

9-40 

2-08 

26-63 

in.^r,  (^."(i-Ts=ioo-lS,  Svan. 

B.B.  gives  outivater  and  blackens;  thin  Bjl  n  f       w  th  difficulty  on  the 

edges.    Wholly  soluble  in  eulphnrio  acid. 

Occurs  at  Lizard's  Point,  Cornwall;  in  th  g  i  f  latholitc  at  Roaring 
Brook,  near  New  Haven,  Ot. ;  in  the  trap  of  th  n  th  h  f  Loio  Superior, 
{Thalite  of-  Owen,  J.  Acad.  Nat  Sei.  Philad.  1862)  at  S  aidgj  d  Dalarne.  Sapo- 
nite  is  from  sapa,  soap;  and  Piotine,  from  mor     fat 

A  Saponite-like  mineral  from  Morocco,  aft    ded  Dam  nr  the  composition  of 


SERPENTINE,  iinn.,  Werner.  Marmolite  of  Ifutlat,  Silliman's  Journal,  iv,  18. 
Ojurijt,  Ophitia,  Veiruviiis.  Pierolite,  Mausmann.  Baltimorite,  Tkom.  Kypho- 
lite,  Brett,     Chrysotil,  and  Sohillemder  Asbest,  Kobell,     Metaxite,  (in  part). 

*83  Supposed  to  be  Trimetric;  but  the  crystals, 

lite  the  annexed,  are  probably  psendomorplis 
of  Chrysolite.  Usually  massive,  grannlar  to 
iinpalpible ;  also  fibrous  and  foliated. 

H.=3--4,rarely6.  G.=2-507— 2-591;  some 
fibrous  varieties  2'2— 2-3.  Lustre  reeinous — 
greasy;  low  degi'ees  of  intensity.  Color  leek- 
gi-een  and  blaekish-green ;  occasionally,  oil  and 
siskin-green;  none  oright;  sometimes  nearly 
white.  On  exposure,  becoming  yellowish- 
gray.  Streak  white,  slightly  shining.  Translu- 
eeut — opaque.  Fracture  conehoidal  or  splint- 
"ery.     Sectile. 

Vabieties.  Predo-as  or  Noble  Serpeniine.— Translucent  and  massive,  with  a  rich 
oil-green  color,  of  pale  or  dark  shades. 

Common  Serpentine.— O^&qae  or  nearly  so,  and  often  ot  dark  shades  of  green. 
Constitutes  extensive  beds. 

Pierolite,  Hauamann.— A  fibrous  variety  of  a  dark  green  color,  somewhat  re- 
sembling asbestus.    Ballimorite  is  an  allied  variety,  and  so  also  OhrysotiU  and 
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SEKPENTENE  BECTION. 


9  and  bos  a 


Metaxite,  (in  part).  Chrysotilo  is  fine  asbeBtiform,  of  olive  oil,  yellowish  or  brown- 
ieh  color,  and  metallie  or  silkj  hietre.  G.=;2'2I9.  It  ia  the  Bo-callod  aabestvis  or 
amiftntliua  oeeurring  in  serpentine.  Metaxite  of  DelesBe  does  not  differ  io  eomposi- 
tdon  from  Chrysotile. 

Mamdite. — A  thin  foliated  variety ;  folia  brittle,  separable.  G.=il-41.  Of  a  pale 
green  color,  sometimea  nearly  white.  A  lamellar  variety  in  ■which  the  lomiuie  are 
not  separable,  is  sometimes  misoamed  KeroUte. 

Retmiditehni  a  reeinona  appearaaoe,  honey  vellow  to  oil  green  color,  r--'  '- 
transluoent.     H.=S'5.     G.=2-47 — 2'68.     BoweniU  resembles  nephrit"   ""■^ 
hardness  of  6. 

(7ompoS!(i(Hi.— ]Silg'8i'4-l^]!ilgS''=Srg°§i'fl*=Siliea  4S'64,  magneBia  43-35,  water 
13-01.  Analyses:  1,  HartwaSl,  {Jahresb.  is,  204);  a,  Hisinger,  (Afhani  iy,  341); 
S,  Moaander,  (K.  V.  Ao.  H.  1826,  221) ;  4,  6,  6,  Lyohnell,  {ib.  1826,  116) ;  7,  Sobeor- 
er,  (Pogg.  Ann.  Isviii,  338) ;  8,  8,  Jordan  and  Marohand,  (J.  f.  pr.  Ohem.  sssii,  4B9) ; 
10,  Hermann,  (ib.  slvi,  227);  IJ,  lyanoff,  (Ann.  Mines  Ensa.  for  1841,333);  12,  Gar- 
rett, (this  Min.  3d  edit,  692);  13,  Lyohnell,  (loo.  eit.);  14,  Shepard,  (Min.  p.  292) ; 
16,  Tannseni,{J.Ao.Soi.Phil.  iii);  16,  Back,  (Min.  N.  Y.,  280);  IT, Hermann,  (J.  f. 
pr.  Cb.  xlvi,  230) ;  18,  Stromeyer.  {Untera.  365) ;  19,  Sohaffgotsoh,  (Rose,  Reise  n.  d. 
Ural,  i,  a«) ;  20,  Eammelabei^,  (SdSnppL  107) ;  21,  Kobell,  (J.  f.  pr.  Chero.  ii,  287); 
22,  Thomson,  (Phil  Mag.  srii,  IBS) ;  28,  Delasae,  (Th^se  An.  24) ;  24,  Euhn,  {Anu. 
Cb.  n.  Pharm.  lix,  369) ;  36,  G.  J.  Brash,  (eommnnieated  to  the  author) ;  20-28, 
Hunt,  (Logan's  Rep.  1861,41,  and  Am.  J.  Soi.  |;2],  sii,  313) ;  29-31,  Smith  and  Brush, 
(ibid,  sv,  218);  33,  Kersteti,  (J,  f.  pc.  Ch.  XXKVU,  167) : 

1,  Massive  Serpentine. 

gi    iig     Se    s    ai 

42-97  41-66  —  12-03  0-87,Pea-48=10O,  HartwaD. 

48-07  40-37  1-17  12-46  0-26,  Oa01S0=97-81,  Hieinger. 

43-84  44-20  0-18  13-38   ,0  O-a9=99-07,Moeander. 

41-96  40-84  3-23  11-68  0-87,  Oandbitnmen  3-43,L, 

41-68  42-41  2-17  11-39  trace,"        "    3-8S=99-B3,  L. 

43-30  40-09  6-24  11-42   =9996,  LyohneU. 

40-71  41-48  2-43  13-61  2-39=99-63,  Scheerar, 

40-32  41-76  3.33  13-64   =98-96,  Jordan. 

40-B2  43-OB  3'01  13-86  0-31,Coaly  sub3t.0-8=99-94,M. 


1.  Snarum,  crystallised, 

2.  Fahlun, 

3.  Wermlaiid, 

4.  FahlUD, 
6.  Sjogrube, 

6.  MasBachusetts, 


I.  'L.A.Msc'iiksH,  crystals. 


1  36-09 


■13  13-76  l-82=100,Hermann, 6.5=2-67. 


14.  Blaodford, 

16.  Bare  Hills,  Md., 

16.  Westchester  Oo.,  N.  T. 

17.  Finland, 


II,  Foliated  valietist — including  MarmrMte. 

5,  40-80  40-60  2-2     12-03  3-03,  Ca0-42,3flnO-3=99-la,I. 

42-33  42-23  1-28  18-80  0-66=100-29,  Garrett. 

41-67  41-26  13-80   — ,Pe  1-64,  0*l-37=39-78. 

40-00  41-40  2-70  lB-67    ,  Oa  0-93=100-70,  Shep. 

42-69  40-00  1-16  16-11 ,  Oo -37=99 -98,  Tan uxem. 

40-60  88-00  21-00   =99-50,  Beet 

40-00  42-40  1-80  16-80    ^-=100,  Hermann. 


Vith  bitumen. 


III.  Fibrous  var 


es,  (including  Chrysotile,  MeiaxitB  inpar 


,  Baltim. 


U.) 


\.  Wermland,  PiflroiJ^e,        41-66  37-16  4-05  14-73    ,  Sn  2-26=99-84,  Strom. 

».  Gornosehit,  43-73  37^2  6-11  11-63  0-81=100,  Schaffgotsoh. 

>.  Texas,  Pa.  0.=3-557,      48-79  41-03  3-05  12-47   =99-34,  RammelBbei^. 

1.  Eeiehenstein,(7&ryTO<«e,  43-60  40-00  2-08  13-80  040=99-78,  Kobell, 

i.  Bare  Hills,  iofttmonie,  40-95  34-74  10-05  1260  1-60=90-80,  Thomson. 

1.  Reiohenstein,  JtfeioOTfa,    42-1     41-9  8-0     13-06  0-4=100,  Delesse. 

I.  "  "  44-48  40-60  2-84  12-35  =99-77,  Kuho. 

i.  N.  Haven,  Ct.,CArjsoiiie,  44-06  89-34  2-53  13-49   =99-31,  Brush.  G.i=a-49 
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IV".  Metinaliie — WUliamHte—Jiowenitf 


Si      Iftg        i-e      S        Si 

;.  EHinalite,  GreuviUe,       39-M  43-02Pel-80  16-09   =99>afi,Hunt.  G,=2-494. 

40-10  41-H6  ■'  1-90  16TXI   =99'66,        " 

41 '20  48-Sa  "0'80  1640    =100-92.     "  Q.=a-S10. 

41-60  41-11  3-24  12-70  trace,  Si  0-60=9916,  8.  &  B. 
43-60  41-90  1-63  IS'JO  "  "  0-4Oi=ffl9-22,  S.  4  B. 
42-29  42-29  1'21  12-96  "  Gal -90=99-65*  8.  4  B. 
41-60  40-34  4-10  12-81,  Sa  0-5,  S'a  0-42.;0a,  Bit.,  (r. 
=99-13,  Kersten. 
*  Mean  of  three  analyses. 

A  Serpentine  from.  Termont  afforded  Dr,  Jaokson,  (Am.  J.  Sei.  xxxviii,  198), 
Si  46-80,  Sig  83-41,  S  l-lO,  Magnetic  iron  2-00,  Oxyd  of  Chromium  200.  Ljoh- 
nell  deteotBQ  2-24  per  cent,  of  pcoiosyd  o(  cerium  in  one  serpentine. 

The  Meerschaum  of  Tabarg  and  Sala,  Sweden,  is  a  soft  earthy  serpentine. 

The  MarmoUte,  aooording  to  Hermann,  differa  in  containing  more  water  as  well 
as  in  its  foliated  strnoture,  and  giyes  the  fonnnla  J!ilg'Si'+2Slgfl'=Jirg'Si=B:'. 

Delesse  found  for  Gferysotile  from  the  Voagea  the  composition  of  aerpontine,  (Ann. 
d.  M.  [4],  XTiii,  S09).  "tha  psendomorplis,  anal.  83,  were  from  Schwarzenburg,  in 
Saxony. 

As  serpentine  is  mostly  a  rook,  the  analyaea  muat  be  expected  to  disagree,  and  every 
portion  of  alumina  or  water  present,  oannotin  all  eases  be  aaaumedto  be  an  essential 
constituent. 

Serpentine  yields  water  in  a  matrass.  B.B.  on  charcoal,  fuses  on  the  edges  with 
diffionlty.  Dissolves  readily  in  borax-,  with  effervescence  in  salt  of  phosphorus. 
Gives  usually  an  iron  reaction.    Soluble  in  muriatic  and  sulphuric  acids. 

Serpentine  often  eonstitntes  mountain  masses.  Mixed  with  carbonate  of  lime,  it 
forms  verd  antique  marble,  whioh  occurs  often  in  extenaivo  beda.  Chromic  iron  ia 
often  disseminatad  through  it,  giving  it  a  mottled  appearance,  somewhat  aimilaT  to 
the  akin  of  a  snake,  whence  the  name  serpentine  or  ophite.  It  is  vary  commonly  a 
result  of  pseudomorphie  (or  metaraorphii^  changes.  Hornblende,  augite,  chryso- 
lite, garnet,  spinel,  mica,  and  many  other  minerals,  have  thus  been  altered.  De- 
lesse says,  that  the  Serpentine  of  Odem  aometimea  so  graduatea  into  feldspar  as 
to  appear  to  have  been  formed  at  the  espenae  of  that  mineral  Ecse  has  found 
that  some  of  the  aupposed  cryetals  of  serpentine  are  actually  part  chrysolite,  the 
change  not  having  been  complete. 

Crystala  of  serpentine  occur  in  the  Fasaa  valley,  Tyrol ;  near  Miask  at  Lake 
AuBchkal,  Baraovka,  Katharinenberg,  and  elsewhere;  in  Norway  at  Snarum,  (crys- 
tals). Fine  precioua  aerpentinea  come  from  Fahlun  and  Gulsj'o  in  Sweden,  the  Isle 
of  Man,  the  nai^borhood  of  Portsoy  in  Aberdeenshire,  Corsica,  Siberia,  and  Sax- 
ony; in  crystals  at  La&o  Auachkal,  in  Miask,  Boreovka,  etc  Common  aerpen- 
tina  ocoura  at  Lizard's  Point  in  Cornwall,  and  many  other  plaiiea. 

In  the  United  States,  precious  serpentine  of  a  light-gi-een  color  occurs  at  Phillips- 
town,  in  the  Highlands,  N.  Y. ;  also  at  Port  Henry,  Essex  Co. ;  at  Antwerp,  Jeffer- 
son Co.,  in  crystala ;  at  Syracuse,  east  of  Major  Burnet's,  interesting  varieties  ;  in 
Gouverneur,  St.  Lawrence  Co.,  in  crystals,  and  alao  in  Eoasie,  two  miles  north  of 
Somerville ;  at  Jobnsburg  in  Warren  Co. ;  Davenport's  Neot,  Westchester  Co.,  af- 
fording fine  cabinet  apeeimans;  in  Cornwall,  Monroe,  and  Warwick,  Orange  Co., 
sometimes  in  large  cryatals  at  Warwick  ;  and  from  Richmond  to  Naw  Brighton, 
Richmond  County.  In  Massachusetts,  fine  at  Newburyport ;  at  Blanford  with 
Schiller  apar,  and  the  marmolite  variety ;  also  at  Westfield,  Middlefield,  Lynnfield, 
Newburyport,  and  elsewhere.  In  Maine,  at  Deer  lale.  In  Vermont,  at  New  Fane, 
Ac.  In  Rhode  laland,  at  Newport.  In  Connecticut,  near  New  Havan,  at  the  verd 
antique  quarriea  In  New  Jersey,  at  Hobokon,  with  bmeite,  magnesite,  Ac.,  and 
the  marmolite  variety ;  also  at  Frankfort  and  Bryan ;  at  Montvillo,  Morris  Co., 
silky  fibrous,  (chrysotile),  and  similar  at  New  Haven,  Ct.  In  Maryland,  at  Coop- 
town,  Harford  Co.,  with  dialli^e  ;  a!ao  in  the  north,  part  of  Cecil  Co.  In  Penn- 
sylvania, massive,  fibrous  and  foliated,  of  various  colors,  purple,  brown,  green,  and 
gray,  at  Texas,  Lancaster  Co.;  also  at  Hotfingham  and  West  Goshen,  Chester  Co.; 
and  Mineral  Hill,  Delaware  Co.    Westchester,  Chester  Co.,  Pa.,  affords  the  serpen- 
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tine  called  Williamtite,  by  Shepord,  (Am.  J.  Sol  [3],  yj,  249).  Sovienite  is  from 
Smithfield,  Rhode  Island.  Serpentine  also  occurs  in  CanRda,  (see  for  analysis  by  T. 
S.  Hunt,  Am.  J.  Soi.  [2],  sv,  436,  from  Logan's  Geol.  Report,  1861,1852);  agreen- 
iah-white  eubtranslneent  Tarietj,  ie  the  sangao  of  eliromio  iron  at  Ham ;  it  afford- 
ed T.  8.  Hunt,  Si  43-4,  %  40-0,  Al  and  Se  3'6,  fi  13'0. 

Serpentine  admits  of  a  high  polish,  and  may  be  turned  in  a  lathe,  and  is  aome- 
times  employed  as  a  material  for  ornaments,  vases,  hoses,  Ac.  At  Zoblitz  in  Sax- 
ony, Bayreuth,  and  in  Franoonia,  Beveral  hnndred  persons  are  employed  in  this 
manufacture.  Verd  Butique  marble  is  clouded  with  groen  of  Tarioiis  shades,  and  is 
a  beautiful  material  for  table  and  ornamental  in-door  wort.  Exposed  to  the  weath- 
er it  wears  uncYen,  owing  to  it^  unequal  hardness,  and  soon  loses  its  polished  sur- 
iace.    Serpentina  may  be  used  fop  the  manufacture  of  epsom  sali 

A  "picrolU^'  from  ailesia  afforded  Dr.  List  (Ann.  d.  Ch.  n.  Pharm.,  bay,  30)  Si 
44'B06,  ]ftg  89-148,  Fe  2-6S1,  &  a'576=99-sai.  It  is  remarbablo  for  the  small  per- 
oeatage  of  water. 

A  so-called  Baliiitionle,  from  Baltimore,  analyzed  by  yon  Hauer,  f  Jahrb.  &eol. 
Eeichs.  1853),  is  a  different  mineral  from  that  of  Thomson,  and  probably  a  mixture. 
He  obtained  Si  21  "IE,  Si  18'54,  Ca  15*08,  iilg  26'00,B  13'23=100.  See  further,  p.  293. 

itelinalile  of  Thomson  is  shown  by  Hunt  to  be  nothing  but  saipontine,  his  speei- 
mana  haying  been,  anthentio.     The  name  is  from  pcTuni,  resin, 

ViLiAKSiTK.  TiUarsite  of  Dufr^oy,  according  to  G.  Rose,  is  psendomorphie  after 
ohrysolite,  like  serpentine.  I:  I&e  given,  is  IIB"  69';  in  rhombio  ootahedrona  of 
IBB'^  46'.    Named  after  M.  Tillars. 

METAirrE,  BTeilkaupi,  Flattner.  Tie  metaxlte  of  Schwaraenherg,  is  a  fibrous 
mineral  of  a  wealt  pearly  lustre  and  greenish  white  color.    H.^2 — 2'6.     G.=32'5a. 

Ootnposiiion, — Aeoordmg  to  analyses  by  Plattner,  (Prob,  Liith.  ad  ed.)  : 

Si       Sg        s        ai 

1.  Metaxite        iOO  82-8  ■" "  '- "    ' 

2.  "  43 '80         34'24 

Named  from  pcrofa,  sUk 

SyTJmtJi,  Gloe&fr.  (Bergholz,  of  Storzing.)  Delicately  fibrous.  Soft.  G.=2*4 — 
3'66.  Glimmering.  Wood-brown,  light  or  dark,  also  green.  Streali  somewhat 
shining.     Opaque. 

Oompoailton Tlianlow  obtained  (Pom;,  xli,  885)  E 

Ca  O-IO,  M  0-04,  fil0-27=09-93.    VonHanarin  receii 
Akad.,  xi,  388); 

Si  Po  Si  %  l3a 

1.         44-81  21-88  trace  8-flO  2-27 


■nsiders  it  as  probably  altered  Chrysotile.     The  composition  is  not 

Xylite  of  Hermann  is  near  Sylotile  in  its  oonstitntion  as  -well  as  its  brown  color 
and  asbestiform  structure.  Hermann  obtained  (J.  fpr.  Ch.  ixxiv,  180)  Si  441)8, 
Ve  S'?-84,  Ca  6-68,  Sfg  6-42,  6n  1-36,  B  4-70=99-88.     H.=8.     G.=2-936. 

DEWEYllTE,  Smmons,  Man.  Min.  and  Geol  1826.     Gyamite,  Tkamaon. 

Ajnorphoiis,  and  having  some  resemblance  to  Gum  Arabic. 

H.=2— 3-6.  G.=2-246,M:iddIefieId,Shepard;  2-19— 2-31,  Bare 
Hillajl^son;  2-216,  ib. Thomson ;  1-936— 3-155,  Tvrol,  Oellacher. 
Lustre  greasy.  Color  whitish,  yellowish,  wine-yellow,  greenish, 
reddish.     Translucent.    Brittle  and  often  much  cracked. 

Gomposition.-^'Sig'  Si-|-aB,  Eobell,  or]ilg5i-|-l!l§B"=Silica40-B,  magnesia  35 -fi, 
water  24-1.   Analyses:  1,  Shepard,  (Am.  J.  Sci.,  xdii,  81,  IBBO,  analysis  imperfect)  ; 
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,iii,  222);  5, 
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1) 

Si 

^g 

Cfl 

E 

Si 

ffe 

I.  Middlefield 

40- 

30- 

=100.8hepara. 

2 

Tesas,  Pa„ 

4s-ie 

20-25 

—  =99-35,  Bmsli. 

t 

Bare  HiUe, 

Md.,     4016 

88  00 

0-80 

21'flO 

116=99-la,  ThoEiflon. 

Tyi'ol. 

40-40 

3B-86 

22-60 

0-38,  Apatite  0'78=100,O. 

41'50 

88'SO 



20-50 

■ — ■ 

— 100-30,  Kobell. 

B.B.  deOrepitotea,  becomea  opaque,  and  fusea  with  great  difficulty  on  the  edges  ; 
in  powder  with  borax,  a  oolorlees  transparent  glass. 

Oocurs  with  serpentine  at  the  localitiea  abovo-mantioned.  Named  after 
Prof.  Chaater  Dewey.  Tlie  gymnite  of  Thomson  named  from  y^/ivoi,  naked,  in  al- 
InaioQ  to  the  locality  at  Bare  Hills,  Md.,  is  the  same  spaoiea. 

Thomaon  found  in  another  mineral  from  the  United  States  lahelled  Dewey  lite  (G. 
=3-0964),  Si  50-70,  Jttg  23-66,  S  20-60,  5l  3-55,  i'e  ]-70,  (Am.  J.  Soi.  sxxi,  113) ;  and 
in  another  allied  mineral,  gi  41-42,  %  23-S3,  S"a  6-25,  S  19-86,  Si  4-47,   Se  3-67, 


Massive ;  sometimes  fibrous. 

H.=3-§.  G  =2-4—2-65.  Lustre  feeble,  subvitreous.  Color 
moEiitaiu-green  to  blackish-green.  Streak  paler.  Translucent  to 
opaque, 

Oomposiiiiin.— B' §i-|-8S  or  (Slg,  i"e)Si-!-%  fl"!  Analysea:  1,  L.  Svanborg, 
n-    ,.^,.  „  ^  o„.-^^.„nj u   ,>__    T  ^i.  fa].  s,i,  869)  : 


(loo.  eit.)  ;  2, 3,  Smith  and  Brush,  (Am. 

Si         te      STn      %        SI      V         S 

1.  HsdropJdte,  of  Taberg,  36-198  22-739  1-660  31-082  2-896  O'llB  16-080=100.764, 

Svanberg. 

2.  /snSrasite,  88-97     19-30    4-36    22-87    0-63  fil 3 -3 6=9 9-39,  S.  and  B, 

3.  "  37-42    20-60    4-06    23-76    0-98 "  13-48=99-28, 8.  and  B. 
Smith  and  Brush  find  the  oxygen  ratio  for  the  protoxyda,  silica  and  water  3:4: 

2t,  and  they  mention  the  nearne^  to  both  Hydrophite  and  Serpentine. 
B.B.  bla^kana  and  becomes  magnetic,  ajid  finally  fuaas  to  a  black  globule, 
Hydrophite  oocnrs  at  Taberg  in  Smooland ;  also  (Jentinaite)  at  O'Neil's  mine  in 

Orange  Co.,  N.  Y.,  as  a  fibrous  inoi-ustation  on  magnetite.     The  name  is  from  iJiuji, 

NiGKEL-aTMNiTE,  Qenth,  (Keller  and  Tied.  Nordamer.   Monatab.,iii,  487).  An  amor- 

g'lons  reniform  or  stalaotitio  mineral  from  Texas,  Lsjioaster  Co.,  Pa.  H.^8 — 4. 
.=2'409.  Lnetre  resinous.  Color  pale  apple  a;reeu,  or  yellowish.  Streak  greenish 
white.  Opaque  to  tranalncent^  Heated  in  a  tuba,  yields  water  and  blackens.  B.B. 
the  reaction  of  oxyd  of  nickel  and  silica.  Soluble  in  muriatic  acid,  silica  separating 
but  not  gelatinizing.  Compoaition :  Si  35-36,  Si  30-64,  fo  0-24,  ilg  14-60,  Ca  0-26, 
a=19-09,  corresponding  to  (Si,  lilg)"  Si+sB.  In  other  trials,  24-78  and  36-41  per 
cent,  of  oiyd  of  nickel  were  obtained. 
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OTTEELITE,  Ba^y.    Fhyllite,  Thomson. 

In  small  shining  scales  or  plates,  dissemijiatcd  through  the 
gaogue ;  structure  micaceous. 

Gr!=4:-4,  Ottrelite,  Scratches  glass  with  diffieulty.  Color 
blackish-gray,  greenish-gray,  black.     Streak  pale  green, 

Omipoirifjoji.— (£"6,  liln)' Si'+aSlSi-f-afi,  ottrelite.   AnaiyBas:  1,  Damour,  (Ann, 
dea  MmeB,  [2],  ii,  367) ;  2,  Thomaon,  (Ann.  Lye.  NaL  Hist  N.  Y.  iii) : 
Si        51  S-e      Sin       t        S 

2.   Ottrelite,        iS'U    24'63        16-72    8'18 

1.  Fhyllite,        38'40    23'68  3Pe  1'7'62    8-66     6'80 

B.B.  fusfls  with  diiEoulty  to  a  black  magnetic  globule. 

Notwithstanding  the  discrapancieB  in  the  analyses  here  giyen,  there  can  be  little 
donbt  of  the  identity  of  Fhyllite  and  Ottralito.  The  latter  oaeura  near  Ottraz,  on 
the  bordara  of  Luxembourg,  diesemiiiatod  in  argillaooous  sehiat.  The  former  is 
found  in  a  Bimilar  roek  oyer  a  large  extent  of  country  about  Starling,  Goshen,  Ches- 
terfield, Plainfield,  ite.  The  sealas  are  oblong,  often  nearly  eliptioal,  and  one-eighth 
to  one-quarter  of  an  inch  long,  and  half  this  in  breadth.  It  is  so  abundant  that 
the  rock  ia  consequently  designated  by  Prof.  Hitohcocfc,  in  his  Geology  of  Masisa- 
ohosetts,  (4to.  1841,  p.  694),  "  apangled  mica  alata." 


GROPPITE,  Svanherg,  Qh.  R.  V.  Ae.  Forh.  iii,  14. 

Crystalline,  with  one  distinct  cleavage  affording  a  broad  cleav- 
age surface,  and  two  others  less  distinct. 

H.=3-5.  G,=2'73.  Thin  splinters  translucent.  Color  rose- 
red  to  brownish-red.     Streak  paler.     Fracture  splintery, 

(7onipoM(Mm.— fe''§i'+2SrSi-f  3fi,  Svanbet^  ;  B'Si+B  Si-f-afi,  Ramm.  Analysis 
by  Svanberg: 

Si         Si        Pe      Oa       ^g       t.        iTa      a 
45'01     32-55    8-06    4-55     12-28    B-23    0-22    T'll,  nndisisolyed  0-13=100-18. 


In  a  raatrass  yields  watf 
jipient  fuaion.  Diesolvea  ' 
ind  a  alflg  if  the  quantity  i 


S.  whitens,  and  o 


th  borax,  with  ii 

.ncreased.    STauhet-g'a  formula  ia  the  aama  aa  for  Ottre- 

D  altered  Pargasite!    This 


OTILPNOMELANH,  Glor.ker. 

Foliated,  radiated,  and  also  compact. 

H,=3 — 4.     G.=3 — 3-4:.    Lustre  of  cleavage  surface  between 
vitreous  and  pearly.   Color  black,  greenish-black.  Streak  gre 
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Composition H'Si'+83,  from  Siegert's  analjais.      Analyaea;   1 ,  Eammelsberg, 

(Pogg.  sliii,  ISl) ;  2,  Siegert,  (Kamzn.  6th  Suppl.,  230) : 

gi  f'e  ftl  Ms  Oa  £  H 

4fl-lY        35-S2        6-68        2-67        O'TB         8-'72=I00,  Ramm. 

4a'07  Pe  41-98        4,-n        O'04         1*67        8'4l=10l)-05,  Siegert. 

In  a  matrass  yields  water.  B.B.  fuses  witli  some  difSeulty  to  a  black  aliiniiig 
globulo ;  with  the  fluxes  giros  an  iron  reaction.  DisaolTes  imperfectly  in  the  acids. 

OoenrB  at  Obergrund,  with  calc  spar  and  qiiarta,  sometimes  intermixed  "with  py- 
rites and  magnetic  iron  ore.  Probably  mixed  with  chlorite,  according  to  Rammels- 
bei^.     Named  from  anXiti'iis,  thining,  and  pcXat,  black. 

Tuls  species  recjuirea  more  investigation,  and  the  same  is  true  of  the  following, 

EpioBLOHlTE.  The  Epiohlorite  of  Jiommeisisrir,  (Pogg.  Ann.  Ixivii,  4S1,  1849),  ia 
a  fibrous  or  colnmnar  mineral  from  Eadauthal,  between  schiller  spar  and  chlorite. 
H.=2 — 2-6,  Q.=2-7fl.  Color  dull  leet-green.  Streak  white  to  greenish.  Lustre 
greasy.     In  thin  columns  tranaluoent  and  of  a  bottle-green  color. 

Compoiition. — 3fi°gi+E'8i'+9S,  RammelBberg.  Analysis:  'Si40'8e,  3tl  10'9fl, 
Pe  8-la,  Se  8-96,  Jilg  20<K),  Ca  0'68,  S  10-18=100-88.  B.B.  fuses  only  in  thin 
fibres  with  difficulty.    TVith  the  fluies  reaction  of  silica  and  iron. 

GiADCONiTE. — The  Green  Orains  of  the  green  sand  formation  of  Gay  Head,  contain, 
according  to  Dr.  S.  L.  Dana,  (Hitchcock's  Geo!  of  Mass.,  p.  93);  of  New  Jersey,  ao- 
"ording  to  H.  D.  Rogers,  (Geol.  Rep.  New  Jersey,  pp.  204  and  307)  ;  and  W.  Fisher, 


(Am.  Jour.  8ci.,  [2],  ix. 

83) ;  of  Germany,  aoeording  to  Berthier  r 

1.  Gay  Head,  Mafls. 

Si        51      I'e      Sig      Oa      fi;     ifa      fl 
60^70  13-32  20-10    1-18     ]-62  ~ =99-92,D. 

2.  Caiiley'a  Pits,  J 
Wooa9towii,N.  J„  t 

g.  Sculltown,N.J.,         ■ 

4.  Poke  Hill,  1 
Burlingt.  Co.,  N.J. 

fi.  8.  E.  of  Phil  in  N.J,, 

6.  Germany, 

■    48-4S     6-30  24-31    trace  lS-01  8-40=99-47,R- 

51-50    a-40  24-30   (race   9-96- — 7-T0=99-86,R. 

60-75     6-50  22-14 12-96  7-60=99-8S,  R. 

63-26    3-85  24-13     1-10     I'TS    5-36    1-60  10-12=101-13, 
Fisher. 

46-1      B-o     19-6      S-8      6-3      8-9,    qoai-tg. 

Il-6.Berth. 

Van  dec  Marck  found 

in  the  Green  Sand  of  Biiderich  near  Werl  in  Westphalia, 

o.  Oa  O  19-7,  l&gd  0-4,  Oa'  P  2-6,  Pe  0-9,  Si  1-8,  F  (rai;e=26-2. 
-    "■  --S,  SI  3-3,  te  6-2,  Slg  1-1,6: 1-1,  S  2-1=33-1, 

is  soraetiraea  adhesire,  but 

KiKWAKiiB,  Fibrous;  fibres  diverging  from  a  centre,  H.=2,  0,=a-941.  Color 
dark  oJire-green.    Opaque, 

Ciympoaition. — Aeooroing  to  R.  D.  Thomson,  Silica  40'6,  protoxyd  of  iron  aS'91, 
linu  19-78,  alumina  ir4I,  water  4' 36^9 9 -9 5,  whence  Rammelsberg  deduces  the  for- 
mula of  sfc'Si+Sl  §i-f2S.  Blackens  before  the  blowpipe  and  partially  fuses. 
With  soda  or  borax  forms  a  dark  brown  glass.  Occurs  in  baaali;  on  the  northeast 
coast  of  Ii-eland.    {Tkomaort,  Min.  i,  87B). 

Melaholitb  of  Wurtz,  (this  Min.  3d  edit,,  p,  679),  has  a  chlorite  like  aspect.  It  is 
black  and  opaque  with  a  striated  snrface  and  somewhat  colnmnar  structure  ;  streak 
dark  olive  green.    H.^2.     6. =2-69. 

H.  Wurtz  obtained  8i  30-86,  SI  8-92, Pe  20-2S,  &e  21-97,  S'a  1-62,  fi  S-94,  CaC 
12-77=100-38.  It  affords  the  oxygen  ratio  for  the  protoxyds,  peroxyda,  silica  and 
water,  2:8:6:8;  but  it  is  probably  not  of  constant  composition.  Rammelsberg 
observes  that  it  is  near  Hisingei-ite. 

From  Milk  Row  Quarry,  near  Charlestown,  MiiBsacbnsetts,  inerusting  the  sides  of 
a  fissure. 
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III.  CHLORITE  SECTION. 

1.  General  Fonrtula^l^',  K)Si+Aci. 

HismsBRiTE,        1  :  2 ;  a  :  3  Fe=Si+2S'egi+9ll.  =(0e'-HpB)gi+3a. 

THURixorre,         3:3;S:2  fe'Si+BcSi,  il)+3fl.  =(W,5l){Si,  Slj+Hfi. 

EuEHYiLiTE,       ■i:S:i»:a  ifSi+sBSi+Gll  '   =(^KH9S)Si+|S- 

Pyiu)30lekite(A)  4  :  2  :  6  :  4  2:&.=gi+S:lS:+6B:.  =(JR=+jSl)gi4-afl, 

2.  General  Pormula—lji,^  E)§i^+Aq. 
PiKoacLEEiTi!(C)  6  :  4:^:6    8E'gi^2fiSii+7-ifi.         =!3R=+2H)Fiit-j-i^fi, 

6  :  4     5fi=gil+3SSi^+12fi.  =[fft^+iB)gi|-|-US, 


cunochlorb, 
Chlorite, 


RlPlDOLITE, 
ApnROSIDBKiTS, 


Chlomtoip  (B) 

OBBONaTEDTITB, 


3:2   ti'gi^+Sgi^sa.  =(i£i'+^B)gil+HS, 

3.   General  Formula— {R',  H)Si^+Aq. 

4:3    E'SiS+SlSif+sa.  =(ifi=+iSl)giS+Hfi. 

4:2    S'e'SiHSlgi^+aa.  =(iiV+iSl)gii+a   , 

2 : 1   it'iSi,  si)Hs<Sl.  ai)*-i-fi=(ife"+i5ixSi,  si)S-!-ia. 

2 :  1      it'Sl^+2S]Si*+Sfl.  =(iIi=+.SSl)Si^+S. 


Maeoaeite, 


4.   Oeneral  Formula — (ft',  S 

ffSi*+HSii+3a. 


Si4+Aq. 

=(ifi'+iSl)SiHHfi- 


[The  parallelism  of  the  Andaluaite  and  Chlorite  sections  of  Silicates  has 
been  alluded  to.  In  the  former  tbere  are  the  formulas  ESi*,  fiSiS,  Hgil  or 
(fi.',  H)Si*,  and  tliey  afford  a  key  to  the  formulas  of  the  latter  section,  for  the 
same  oxygen  ratios  are  repeated  with  only  the  addition  of  water,  as  is  illus- 
trated in  tlie  above  table. 

Margarodite  is  a  hydrous  mica,  and  may  belong  near  the  species  of  this 
section,  if  not  a  mere  alteration  of  common  mica,  without  a  subsequent  recon- 
struction into  a  distinct  form.  In  most  of  the  species,  following  Pyrosclerit* 
(A),  if  the  oxygen  of  the  water  be  added  to  that  of  the  bases,  the  ratio 
between  this  sum  and  that  of  the  silica  is  2: 1.1 
37 
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HBIKGEEiTE,  Berz.     Thraulite,  Kob.     Gilliagite,  Ilenn. 

Imperfectly  ciystallized.     Cleavage:  distinct  in  one  direction. 
iSoft,     G.=3'Oi5.     Color  black.    Streak  greenish-gray  or  brown- 


ish-yellow.    Opaque.     Cross  fracture  earthy. 

ComposUiim.—i'e'Si-\-2,'Se^i+6'S,  (Eiddarhjtton,  Rammel8berg)=^il!ca  29-Y,  per- 
oxyd  of  iron  S4-9,  protoxjd  of  iron  23-8,  water  11-8=100.  Fe'Si-i-aPeBi-j-afl, 
(Gillinga,  R.)=3iliott  28-0,  perosyd  of  iron  gS'O,  protoxjd  of  iron  32-3,  water  161= 
100.  For  tie  Orijervfi  mineral  possibly  ft'Si-J-jSeSi+sS.  All  these  formulas  come 
under  the  geuernl  formula  (i'e'.E'e^i-f-Aq. 

I.  3.  Rammelsbe       ,. 
',46-!): 


1.  Gillinge,                       a'?-60  51-60  —  ll-IB,  ffln  0-^7,  Si  6-B0=97-02,  B. 

2.  Eiddarhyttan,              SS-OI  34-';8  17-59  11-54,  Ca  3'66,  Mg  0-48=100,  R. 

3.  Gillinge,                       32-18  30-10  8-G3  19-37,  Ca  5-SO,  lllg  4-22=100,  R. 

4.  Orijervfi,                          29-51  1074  87-49  13-00,  fflg  7-78=98-52,  Hermann. 
6.  BodenmaiB,  Tkraulite,  81-28  43-42  670  lB-12=9e-6a,  Koboll. 

B.B.  fuses  to  a  bloek  magnetic  slag.    In  acids  easiij  deeompMed.     Oooura  in  oalo 
spar  at  the  iron  mine  of  Gillinge  and  at  the  other  localities  mentioned. 
Hermann  names  the  Gillinga  and  Orijervfi  (Finland)  mineral  GUlingite. 


THURINGITE,  £reiL     Owenite,  F.  A.  Genth,  Am,  J,  3ei.  [2],  xvi,  167. 

]V[a.s9iYe.  An  aggregate  of  minute  scales.  Cleavage :  distinct 
in  one  direction. 

H.=2— 2-5.  G.=3-197,  Genth;  3-186,  Smith ;  3-151—3-157, 
Thuringite.  Lustre  pearly.  Color  olive-green.  Streak  paler. 
Fracture  subconehoidal.  Very  tough.  Feel  of  powder  greasy. 
Odor  argillaceous. 

Obmpoaiiion.— S'e'Si-f  S{8i,  Sl)-|-3fi,  if  oi 
Analyses:  1,  8,  Snaith,  (private  oommuni cation) ;  2 
of  r.  A.  Genth,  (loe.  cit.,  mean  of  results): 

Si         Vb        Si        ts        Mn 
1.  Thunngiie,    32-05     17-88    16-40    30-78    0-89 


P.  Keyser, 

under  the  . 

direction 

%      Cia 

Sa 

15: 

a 

0-14 

11 -44= 

99-3. 

B,  Smitli. 

[-28     0-36 

0-41 

0-08 

10-59= 

99-9'i 

',  Genth. 

0-48 

10-45= 

100-3 

9,  Smith. 

S.        "  23-58     14-8S     16-8S     33-20 

B.B.  fuses  easily  to  an  iron-black  globule;  with  borax,  an  iron  reaction,  and  with 
soda  eyidenee  of  a  trace  of  manganese.     Soluble  easily  in  dilute  muriatic  acid. 

Thuringite  iaifrom  near  Saalfeld  inThuriagia.  Found  in  the  metamorphic  rooks 
on  the  Potomac  near  Harper's  Ferry.  Owenite  was  named  after  the  Geologist,  Dr. 
D.  D.  Owen. 

Smith's  recent  analysis  of  the  Thuringite  shows  that  it  is  identicoi  with  Genth's 
Owenite,  and  the  latter  name  has  therefore  to  yield  to  the  earlier  one. 

Rammelsberg  obtained  in  his  analysis  of  Thuringite,  (Fogg.  Ixviii,  615),  Si  22-41, 
3Pe  21-B4,  5042-60,  Sg  1-16,  S  irB9=t0a 
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EUPHYLLITE,  SilUmati,  Jr.     Am.  J,  Sci.  [a],™i,  382. 

Strncture  as  in  mica,  but  lammge  not  as  easily  Bepaiatle.  Bi- 
axial ;  angle  between  tbe  optical  axes  71^°,  Silliman. 

H.=S'5 — 4-5.  G.=2-963 — 3-008,  Silliman.  Lustre  of  cleavage 
surface  bright  pearly,  inclining  to  adamantine.  Color  white  to 
colorless  ;  sides  faint  grayish  sea^-green  or  whitish.  Ti'ansparent 
to  translucent ;  at  times  opaque  or  nearly  so.  LaminEe  rather 
brittle. 

C™po»iiion.-fi=gi+8SlSi+ea=<Jfi'-i-|S)gi+frfl=(if  Ca  :  t :  tfa=$  :  4;  11), 
Silica  41-8,  alumina  i2%  lime  1-4,  potash  3%  soda  6-8,  water  5-5.  Analyses: 
Smith  and  Brush,  (Am.  J.  8ei.  [a],  xi,  209) : 

Si         Si        3Pe      (in      iSg       £      Sa      a 

1.  UnioQTille,  40'39    43-00    1-30     I'Ol     0-62    S-94    616    6-00=10032,  a  A  B. 

2.  "  39-64     42-40     1-60     1-00     0-70     8-94     6-16     5-08=  98-53,       " 

3.  •'  40-21     41-fiO     1-60     1-88     0-78     3-35     4-26     6-91=  99-29,       " 

4.  "  40-96     41-40     1-30     1-11     0-70     8-26     4-26     0-23=  89-21,       " 

In  a  matraas  yields  water.  B.B.  esfoliatee,  emits  a  strong  light,  and  in  the  forceps 
fuses  on  tha  odees.     Gives  traeas  of  fluorine,  but  none  of  lithiii. 

Occurs  assoeiitad  with  tourmalina  and  oorunduni  at  Unionville,  Dela-wara  Co., 
PennsylTania.  The  impression  of  the  crystals  of  tourmaline  on  the  latei-al  surface 
of  the  auphyllite  leayes  a  very  smooth  hard  looking  surface.  Also  in  the  same  vi- 
cinity in  aggr^ated  laminie,  or  scales,  or  compact  maMias. 

Smith  and  Brush  deduce  the  oxygen  ratio  1:9:9:2,  and  give  the  formula 
ItSi-|-iE'9i'-f-2fi^  1:8:9:2  corresponds  better  with  the  analyses,  giving  the 
al>ova  formula. 

Dr.  Smith  refers  here  with  a  gnery,  a  mica  found  by  him  with  the  emery  of  Asia 
Minor,  which  afEorded  him  the  ftillowing  results,  (Am.  J.  Soi.  [3],  x' 


Si 


¥<e      Oa      %     An      t.tl 


3-50     0-B3     0-25 


midet.     6-63 


4.  Nioaria, 
They  aft'ord  the  m 


42-71     37-52 
42-60    87-46     1-70    0-68 
1  oxygen  ratio,  exdnding  the  -wj 


tra.     tra.     uitjet    6-fiS 


Hexagonal*  0  :  r  =95°  31',  0  :  m=93o  58', 
0  :  n  (anothei' plane  in  same  series)  109°  4', 
Kohscharov.  Cleavage :  basal  perfect,  Oc- 
curs foliated  and  massive ;  also  fibrous. 

H.=3-5— 3.  G.=2-6— 2-74.  Lustre  weak, 
pearly.  Color  green,  apple-green,  grayish, 
reddish.  Translucent.  Fracture  uneven  and 
splintery. 

Compoaiiion.— 3a'Sii-!-3  51  Si  5-|.7iS=(f R'+fSl)  Sit 
-j-lifi=Siliea  82-6,  alumina  19-8,  magnesia  S4-6,  ""i*"- 


]8'0^100.  In  pare,  me  same  wim  oi=  or  i: 
gi-fSl  gi-^6fl=<lltHiSl)gi-|-2fl=Silica 
14-a,  magnesia  83'2,  water  14-9;  and  the  f 
for  "Tabergite. 


,  _n  part  2E' 
!7-6,  alumina 
ne  with  Hfl, 


>y  Google 


aita  DEscEiPxrvE  mineealogt. 

Analyses;  I  Kobell,  (J.  f.  pr.  Ch.  ii,  51);  2,  Lyelinel],  (K.  V.  Ac  H.,  1826);  S, 
Kobell,  (loo.  oit);  4,  Svanbarg,  (K.  T.  Aa.  H,,  1839,  165);  S,  Hart  wall,  (Jalvresb. 
sriii,  268);  6,  T.  H.  GalTett,  (Am.  J.  Soi.  [2],  xv,  S32) ;  T,  Gonth,  (Proe.  Acad. 
Nat.  Sci.  Philftcl.  1862,  121,  mean  of  two  antayaia};  8,  Ilai'iiiaiin ,  (.T.  f,  py.  Chem, 
liii,!};  9,  10,  Smith  and  Brush,  (Am,  J.  Soi.  [21,Kvi,47);  11,  12,  Hermann,  (loc. 
dt.) ;  18,  Crosaiey,  (this  Min,  Sd  edit,  291) ;  14,  T.  a  Hunt,  (Phil.  Mag.  [4],  ii,  66) : 

gi      SI      ^r     Stg       Oa        ^6        S 

1,  FyroicleHte,   87-03  13.50  1'43  31 '62     3-62  11-00=9S'10,  Kobell. 

2.  "  35'28  13-13   36-86     1-79    7'88,0&Bit.6-a8=99'78,L. 

8.  OkmUcHte,     36-69  17-12   22-60  12-60       1-46    9 -00=98 -37,  Kobell. 

i.  TabwgiU,        85-76  13-08   29-37     6-84  11-76,  Slnl-64,£2-07,MgF, 

11=100-98,  St. 

6.  iTnemme/eriK,  87-0    14-3     i.O     31-B      1-6        1-6     13-0=99-7,  HartwalL 

B.  "  37-66  11-82  3-60  24-97  4-11      2-50  18-68,  Si  0-87=98-e2,  Gar, 

7.  "  83-20  11-11  8-85  3B-B4  (rocei'el-43  12-96,  lj,S'ftO-a8,fiO-I,  G. 
e.  "  31-Sa  15-10  0-90  35-24     "4-O8  12-7B,Si  0-25=100-13,  Her. 

9.  "  83-26  10-89  4-78  36-93      ''  1-96  12-64,    fe,   tin.   0-36=99-61, 

Smith  &  Ecuah. 
10.  "  33-30  10-50  4-67  36-08 ■'  1-60  13-25,   t.,   Sa    0-35=9e-76, 

Smith  &  Brush, 
il.  "  80-68  15-94  499  33-46      ^"68-82  12 -05  =100  3  3,  Hermann. 

12.  Rlwdochrome,  84-64  10-60  5-60  36-47 S'e2-00  12-08=100-14,  Hamiwin. 

13.  Vermiculite,    35-74  16-42 27-44      FelO-02  10-80=99-02,  OroBBley. 

14.  Logaaite,         8249  13-18   36-77     095  Pe2-14  16-92  (0  included)=101 -46. 

1,  From  Elba ;  2,  Aker,  Sudermaniand ;  3,  Elba  ;  4,  Tabei^ ;  5,  Siberia ;  6  to  10, 
Texas,  Fa. ;  11,  12,  L.  Itkul ;  13,  Milbury,  Massachusetts. 

Hob.  6  to  10  are  of  similar  character  ;  7  is  rhodophyllite  of  Genth  ;  8  is  chrome- 
ehlorite  of  Hermann.  The  Tarieties  aeTerttHy  in  a  matrass  yield  water ;  and  B.B. 
fuse  with  difficulty  to  a  grayish  glass ;  with  borax  form  a  ohrome-green  pearl. 
Wholly  decomposed  by  concentrated  aalphnrio  acid. 

The  oxyd  of  chromium  varies  in  amount  with  the  color,  the  paler  varieties  con- 
taining but  little.  Smith  and  Brush  attribute  the  nickel  to  mixed  eulphurot  of 
nickel.     The  Aker  mineral  (anaL  2)  resembles  ser|>entine  in  appearance. 

Choidhtite  occurs  massive,  of  a  white  color,  gUstenina;  lustre  and  weak  trauslu- 
eenee ;  found  with  pyroscUrite,  at  Elba.  B.B.  fuses  with  intomeBcenoe  to  a  grayish 
glass ;  soluble  in  muriatic  acid,  without  gelatinizing, 

Vermicviite  has  a  granular  scaly  structure  and  greasy  feel,  and  looks  like  steatite. 
The  ecaies  when  heated  (to  600°  or  600°  F)  open  out  into  worm-like  threads  made 
up  of  separated  laminle  of  cleavage;  and  sometimes,  as  Di-.  C  T.  Jackson  states, 
swelling  to  nearly  a  hundred  times  the  original  length ;  and  if  coniined  in  a  glass 
tube  this  eKpansion  is  so  powertii!  as  to  break  it  with  an  explosion,  and  scatter  the 
glass  to  a  distance.  6.=:2-766.  In  the  forceps  a  scale  fuses  readily  to  a  yellowish- 
green  glass  ;  with  aoda  an  opaC[iie  brown  bead;  with  borax  or  salt  of  phosphorus 
easily  a  gl^,  yellow  while  hot  and  colorless  when  cold,  or  with  the  latter  flm  be- 
coming somewhat  milky- white  on  cooliag.  Decomposed  by  muriatic  and  sulphuric 
acids,  la  a  matrass  yields  water  which  is  somewhat  alkiUine.  Crossley's  analy- 
sis was  made  on.  the  scales  carefully  separated  from  the  mealy  magnesian  base  with 
which  it  is  associated.    His  formula  is  that  of  pyrosclerite. 

Tabergile,  called  by  Werner  blue  talc  of  Taberg  in  Wermlaod,  is  considered  a 
distinct  species  by  G.  Boae,  as  it  has  bnt  little  resemblance  to  pyrosclerite. 

K/emmererite. oeoara  in  hexagonal  prisms,  of  a  reddish  violet  color  like  lepidolite. 
Cleavage  basal,  perfect.  Sometimes  plumose  massive.  H.=t1'5 — 2.  6. =2 -7 6,  Siberia ; 
2-617—2-63,  Texas,  lustre  pearly.  Translucent.  Seotile  and  flexible.  Feel  greasy. 
Found  with  chromic  iron  at  Bissersk,  Siberia;  also  at  Texas,  Lancaster  Co.,  Penn- 
sylvania, with  chromic  iron  in  serpentine ;  the  crystals  are  hexagonal  or  rhombic 
prisms,  sometimes  with  the  basal  edges  replaced;  also  crystaUized  at  Harolds- 
wiok  in  Unst,  Shetlands. 

RhodoeUrome  has  a  greenish  black  color,  but  is  peaoh-blossom-red  in  thin  splinters. 
It  occurs  massive  witli  a  tine  soaiy  structure,  and  asplintery  fracture.  H.=:2-5 — 3. 
G.^2-668;  2-65,  Hermann.  B.B.  strongly  heated  fuses  on  the  edges  to  a  yellow 
enamel.     Affords  a  chrome-green  glass  with  borax.    Dissolves  with,  difficulty  in 
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miiridtie  dcid.  Fram  the  island  Tiao,  Greece,  and  from  Biesersk  and  Eyschtimsk 
in  the  Ural, 

£off(mite,T.  9.  Hunt,  from  Calumet  Island,  on  tlie  Ottawa,  Canada,  hae  a  wank 
flnbresinoufl  Insti-e,  pale  ordari:  brownish  color,  and  gcayiah.  streak ;  H.=3.  G.=3-a 
— a*64;  aometiiues  in  eryatala  wth  rounded  angles,  which  appear  to  be  pseudo- 
morpbs;  ona  gave  the  angle  124°,  near  that  of  hornblende.  A^ocinted  witli  serpen- 
tine, phlogopite,  pyrites  and  apatite  in  crystalline  limestone. 

Hermann  has  found  in  blue MalliiiKirile,  fromBare  Hills,  near  Baltimore, Md.,  SS'SS 
pereant.  of  eiliea,7'23  aiainina,  4-3t  chromic  aoid,  with  a'89  fi'e,  33-56  liTg,  13-44  fi, 
1-300;  while  Thomson,  who  instituted  the  speeies,  obtained  40-96  of  silica  and 
1-60,  of  alumina.     Hermann's  mineral  may  be  impure  pyroselerite. 

Deleasa  has  analyzed  a  Serpentine-like  mineral,  remotely  related  to  pyroselerite, 
from  the  granular  limeatone  of  the  Vmges,  (Ann.  dee  M.  [4],  sx,  15B).  It  is  soft,  with 
a  greaay  or  waxy  lustre,  grayish,  bluish,  and  eroerald-green  co!or.__  0.^2-623, 
Analysis,  in  which  the  magnesia  was  determined  by  the  loss,  afforded  Si  38-39,  SI 
26-64,  Br  trace,  Je  0-59,  Mn  traee,  Cft  O'Bl,  %  (by  diff.)  2a-16  fi  11-6&=100. 

The  name  pyroselerite  is  from  Tup,_^i-e,  mXiipot,  hard,  (refractory) ;  chonikrite,  from 
y<uivia,_;^Wi<Hi,  (pii-o;,  t<^t,  alluding  to  its  differing  from  some  allied  minerals  in  its 
losibilitj';  Ktsmmererite,  after  M.  Ktemmerer;  Rhodoehrome,  from  (wiof,  rose,  xf'^l"'> 
eoior;   VennietilUe,  from  vemuculas,  a  little  worm,  alluding  to  the  blowpipe  action. 

CLINOCHLOKE,  W.  P.  Make,  Am.  J.  ScL  [2],  xi!,  839. 

Trimetric  and  liemihedral ;  stmctore  micaceous,  and  crystalline 
planes  often  equilateral  triangles.     Optically  biaxial ;  apparent  an- 
464 — Natural  size. 
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gle  between  the  axes  84°  30',  (or  80°  to  86°) ;  plane  of  the  axes, 
perpendicular  to  cleavage  surface,  but  the  two  unequally  inclined 
to  this  surface,  cue  at  about  54°,  the  other  30°.  In  large  crystals 
and  plates.  Often  compounded,  the  crystals  giving  a  second  pair 
of  optical  axes,  making  60°,  with  the  other.  Crystals  have  usually 
a  rhombohedral  aspect,  as  in  f.  464. 

H.— 2^ — 2'35.  G.=2-11i,  but  probably  too  low,  as  the  speci- 
mens could  not  be  obtained  wholly  free  from  air,  (Blake).  Lustre 
somewhat  pearly.  Color  olive-green.  Transparent,  unless  in  thick 
plates.     Somewhat  elastic. 

Ownposiiiim.— GR'§iH3Sl§i^4-12S=(|fe=-|-|E)gif+lifl=8ilica  32-6,  alumina 

la'6,  magneaia  36'0,  water  12-9=100.     Perhaps  R= :  H=l  ;  4,  instead  of  5:3, 

,;„!.  ™^„,  a!i;™„  no.a  „i,.,.^i„„  ir,.a .j„  oc.g^  water  12 '9^100,  eorcrapond- 


which  ^veB  Silica  32-6,  alumina  17 '9,  magnesia 
ing  closely  with  von  KobeU's  aaalysis. 

Analyses:  1,  2,  W.  J.  Cra'a',  (Am.  J.  Soi.  [3], 
No,  43Ap.  10,1854): 

Si         Si        Pe      Sr 
1.  Chester  Co.,  Pa.,    31-34    17'47    8-85     1-69 


222);  8,  Kobell,  (GcL  Anzeig. 


12-60=100-39,  Craw. 


2.  "  "■  31-78  22  ■Yl 

3.  Bavaria,  33-49    lE-ST    2-30 
B.B.  like  chlorite;  shows  traces  of  fusion  on  the  edges.    AbucdBnt  with  serpen- 
tine in  large  crystals  and  plates  at  Westchester,  Cheater  Co.,  Pa.;  at  Unionville,  Pa. ; 
at  Lengast,  Bavaria. 

A  line  between  the  apparent  optical  axes  is  a  perpendienlar  to  one  side  of  tiie 
triangular  plates  of  the  mineral. 

Hklmihth,  ((?.  S,  Otto  Volger,  Entw.  Min.  142).  A  chlorite  ooonrring  in  feld- 
spar and  quartz,  and  resembling  f.  461,  but  the  prisms  trimetric  or  monoclinic.  /:  I 
nearly  120°;  the  rhombic  prisma  with  the  acute  edges  trnnoated  by  a  striated  plane 
nnlike  I.     0  :  /nearly  90  .    Ho  analysis  ia  given ;  and  it  may  be  olinoohlore. 


CHLOEITE,  Werner.    Leuchtenbergite,  Eomonen.     Ripidolite,  Kohell. 
Rhombohedral.     B:E^16°  S2^',  0  :  _ff=113°  58';  a  :  l-£ 


0  :  2-102°  32',  2  ;  2=64°  34',  f  :  |='7l°  24',  V     ?='  J'  14^', 
(Pennine).     Usually  massive  granular,  also  foliated. 
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Cleavage  basal,  highly  perfect.     Crystals  often  tabular,  created. 

H.=S — 2-5;  sometimes  3  on  lateral  edges.  G,=2-6o— 2-85; 
2-673,  Ala,  Piedmont.  Lustre  vitreous  when  pearly.  Color  dull 
emerald-green,  seen  in  the  direction  of  the  axis,  and  yellowish  or 
hjacinth-red,  at  right  angles  with  it :  sometimes  silver-white. 
Massive  varieties  olive-groen.  Transparent — subtranslucenfc.  Lam- 
inse  not  elastic. 

Cbmptift-OTt.— flB=^ii-i-3SlSiJ-f-12fl=(|fe'-|-|S)SiS-f.lifl=Sffioa  33-6,  alumina 
18-5,  magnesia  86-0,  water  12-0=100.  Analyaes;  1,  Vnrrentrapp,  (Pogg.  xlriii, 
I8fi)i  2,  3,  4,  Kobell,  (J.  r,  pr.  Ch.  xti,  410);  5,  Briiel,  (Pogg.  xlriii) ;  6,  Dalease, 
(Ann.  Ch.  Phys.  [3],  ix.  S9S) ;  7,  8,  Marignae,  (Ann.  Ch.  Ph.  [8],  x,  430) ;  9,  10, 
Harmann,(J.  f  pr.ClLxl,  13);  11,  SoLwoizer,  (Pogg.  1,  626);  12,  13,  14,  Marignao, 
(Ann.  Oh,  Ph.  [8],  x,  438) : 

Bi      51     -Sig         i-e      Ifta     fi 

1.  Aohmatowali,  30'38  16'97  33-97       4'37  13-a8=98'81,  Varrentrapp. 

2.  "  31-2S  18-73  82-08       5-10 12-fi3=99>7S,  Kobell. 

8.  "  31-14 17-14  34-40        3-85  063  13-20,  inHoI,0-85=100-ll,K. 

4.  Sohwarzenstein,  33-68  14'67  8S-H        6'97  0-28  1210,  insoL  1-02=9B-73,K. 

6.  Zillerthal,  31-47  16-H7  82-56       6-97  0-01  12'4'>=99-11-,  BrOel. 

6,  Pri-eneea,G.=2-6I6,  32-1    18-5    36-7         0-6    13-1=100,  DelesBe. 

1.  Ala,  G.=3-673,  8001  19-1!  33-16  3Pa  4-81 12-53=99-80,  Marignao. 

8.  aiatoust,  30-37  IB'SS  3S-13   "  4'43 13-54=100'26,  Marignao. 

9.  "     {white),  30-80  1I-37  S707   "  1-S7 12-30=98-82, HarmauD. 

10.  Leuektinbergite,  33-3B  18-00  83-29   "  4'S7 13-50=99-51,  Hermann. 

11.  Zevma&.,  Fennins,     8807    9-69  32-34?' ll'Sfi 13-58=99-08,  Sohweiaer. 

12.  "  "  83-36  13-34  34-31  S   6-93 12-80.  Or  0-20=99-74,  M. 

13.  "  '■  33-40  13-41  34-57  "  5-73 12-74,  "   0-15=100,  M. 

14.  BinnflQ,  "  88-95  18-46  38-71  "  6-12 12-62,  "  0-24=100,  M. 

Other  analyses  :  A.  McDonnell,  (Proo.  E.  Irish  Ao.  t,  307) ;  Delesse,  (Ann.  d.  M. 
[4L_Tvii!,  309,  loo.  Col  de  Pertuia). 

Yields  water  iu  a  matrass.  B,B.  on  charcoal  fuses  to  a  globule,  at  least  on  the 
edgea ;  glass  with  borax  colored  -with  iron.  Not  diHaalved  with  aoda.  Thin  leaves 
are  soluble  in  oonoentrated  sulphnrie  acid. 

Chlorite  forms  eKtensiva  beds  in  Platonic  regions,  aad  is  the  characterizing  in- 
gredient of  chlorite  alate.  Often  oceura  in  quartz  orystala,  in  vermiform  c^atal- 
Bzations,  and  £  467  is  an  enlarged  view  of  a  part  of  a  speciraen  from  New  Hamp- 
shire, described  by  Professor  Hubbard.  Octahedral  crystals  of  magnetic  iron,  and 
hornblende,  ara  the  most  common  minerals  in  chlorite  and  chlorite  alnte. 

Chlorite  occm-s  at  the  above-mentioned  localities  and  in  various  parts  of  the 
Eastern  United  States,  The  name  is  from  j(\a^in,  green.  Kokscharov,  in  a  paper 
on  the  crystallization  of  chlorite,  mentions  numerous  planes,  and  their  angles.  But 
the  micaceous  minerals  vary  so  much  by  distortion  that  the  angles  are  seldom  tmat- 
worthy.  (Verb,  Min.  Gea.  St  Patersb.,  1850-51,  and  Am.  J.  ScL,  [2],  sv,  437).  Fig. 
466  is  from  Kokseharov'a  paper. 

Lsuchtenhergite  is  from  near  Slatoust,  in  tha  tJraL  Breithanpt  conaiders  it  an  al- 
tered chlorite :  Komonen  found  but  8-62  per  cent,  of  water.  Kengott  regards  it  as 
a  distinct  species. 

The  PiMtle  of  Sefetromfrom  Fahlun,  is  a  doubtful  species  between  talc  and  mica. 
Ilio  Tale  Zo^aphiqne  o! B.aay  ia  a.green  earth. 

A  CSilorite-lihe  mineral  from  Pressburg,  Hungary,  analyzed  by  von.  Hauer  and  de- 
scribed by  Kengott,  Oitzl).  xi,  809,  1853),  is  a  hydrous  biotite,  affording  the  qxygea 
ratio  for  the  protoxvda.  peroxyds,  silica  and  water,  1:1:3:1  and  formula K°SH" 
SSi-i-3S  or  (-jft'-l-ifilSi-H^fl.  Von  Hauar  obtained  (loe.  cit.)  Si  38-13,  Si  21-60, 
Fe  19-92,  Sin  2-81,  jfig(los9)  13'!6,  fi:8-98. 
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DELE^ITE,  Nmmtann.     Chlorite  FerrugineuBe,  Delesse.    Eiaeucjhlorit. 

Massive,  witli  a  short  fibrous  or  scaly  feathery  texture. 
H.=3'5.     G.=3'89.     Color  oUve-green  to  blackiah-green. 

amw»«)f!0«.— ft'SiHESiJ+3a=(iRM-iR)Si4+JiQ.  Analysis  by  DeleBse, 
(Aiiii.desM.[4],XTi,  620): 

Si  29-45  Si  18-25  Si,  S'll  fe  15-12  %  15-32  Ca  0-46  E  12-6Y=99-38. 

In  a  matvoBS  jields  water  and  becomes  brown.  B.B.  fuses  with  difficulty  on  the 
edges.    Eaaily  soluble  in  aoids,  affording  a  deposit  of  silica. 

Occurs  in  the  amygdaloidal  porphyry  of  Oberstein  and  Zwickau. 

The  Orenffesite  of  Hisinger  from  Gpengesboi^  in  Daleearlia  is  referred  here.  G. 
=3-1.  Color  darkgroec.  According  to  Hisinger,  it  contains  Si  27-01,  Si  14'3I, 
Sn  2-lB,  fe  25-63,  Mg  14-31,  S  12-53. 


KIPIDOLITE,  (?.  Jloae.     Chlorite,  imparl. 

Hexagonal.  Cleavage :  basal,  eminent.  Crystals  t'rom Tjrol  in 
double  pyramids,  pyramidal  edges  132°  40',  basal  106°  50',  Des- 
cloizeaux. 

H.=l — 2.  G.=3-78 — 2-96.  Translucent — ^nearly  transparent. 
Lustre  pearly.  Color  green,  olive-green ;  across  the  axis,  by  trans- 
mitted light,  red.  Streak  uncolored  or  greenish.  Lamiuse  flexible, 
not  elastic, 

a.mpo(!f!OB.~fe'SiHSlSiH3fi=(ift'+iSl)S'Hl^S=!'^  ^S  :  ^e=l  :  I) 
Silica  27 -3,  alumina  23-1,  mi^aesia  135,  protoxyd  of  iron  24 -2,  -water  12-1=100. 

Analysas ;  1,  Tarrentrapp ;  2,  8,  4,  Kobell,  (J.  f.  pr.  Ch.  xvi) ;  5,  6,  Marignao, 
(Ann.  Ch.  Phys.  xiv,  [a],  69) ;  ^.Hermann;  S,  J.  L.  Smith,  (Am.  J.  Soi„  [2],  xi,  65): 

Si         ft!       %         &e  Stn      fi 

1.  St  Gothard,  25-31  18-5(1  17'09       28-19 8-98=9e-70,  Van-. 

%  Zillerthal,  G.=2-78,  26-51  21-81  22-83      16-00  — -  12*00=98-15,  KobelL   " 

8.  ■'        G.=2-88,  21-32  20-69  24-89       15-23  0-47   12-00=100-60,       " 

4.  EauriB,  G.=:a-9,  26-06  i8-47  U-69      26-87  0-62  10-45,  gan.  2-24=99-40,  K. 

6.  Dftuphiny,  26-88  17-62  1884      29.76 11-33=99-33,  Marignao. 

a.  "  37-14  19-19  16-78      24-76  11-50=99-37, 

7.  Miaak,  26-60  22-21  80-96  Pe  5-00  1343,  325  undec,  H. 

8.  Gumuch-d^h,  2T20  18-62  17-64  i'e23-21  10-61=98-28,  Smith. 

Analyeas  2,  3,  are  of  the  Lophoite  of  Breithanpt ;  R  :  0=106°  14'.  Analyses  4 
is  ot  hia  Ogcoile. 

B.B.  like  ehloi-ita.  EnmmelsbBrg  makes  the  St.  Gothard  ripidolita  (anal.  I)  to 
contain  16-89  i'e  and  13-32  ffe,  aad  finds  reason  for  ohanging  other  anaiyaea  corres- 
pondingly. 

Ripidolite  occurs  at  the  localities  aboye-mentionod,  and  also  in  Scotland ;  at  Gu- 
muoh-dagh,  in  Asia  Minor,  with  Emery,  etc.     The  name  rtpidalite  i»  from  (tun,  a  fan. 

The  "ckloHte"  of  Travertella  has  all  the  eharaetera  of  a  hexagonal  chlorite,  occur- 
ring in  rather  loj^e  hexaeonal  plates  regularly  grouped.  But  Sfarignae  conaiderait 
B  mixture  of  talc  and  chlorite.  Hia  analyses  obtained,  (Ann.  Ch,  Phys.  [8J,  xiv, 
60): 

Si3a-46        Slll-76        J'ol2-83        ]ftg2S-19        3  8-49=99-70. 
89-81  12-58  11-10  28-41  7-79=Q9-67. 

41-34  11-42  10-00  29-67  7-66=10O-!8. 

It  has  tho  greasy  feol  of  tale. 


>y  Google 


HYDIiOUG    SILICATES,    CilLOlilTE   SECTTION.  297 

ApHnosiDEiuTB,  Sfmdbergar,  (Ueb.  GeoL  Nnssau).  A  ferau^noiis  ripidolite,  differ- 
ing from  the  nboTe  in  eontaJDiiig  protoxyd  of  iron  replacing  tlie  mi^nesia,  and  hav- 
ing lesfl  water.     Oeoui's  fine  ecaly  gcanmar. 

Composjiion.— According  to  Sandberger,  Si  26-45,  5l31'25,  &e  44'34,  iftg  1-06, 
fi^'7*=100-T4=(i:6'e=+iSl)gi3+S.     From  Weilbvirg. 

n  lustre, 
[.=2-6.     Compoaition  according  to  K.  Liat: 

gi         .Si  te       %       Oa        K        Sa         fi 

2S'77     1643     40-S8     3'iO     0-14     1'3T     0-08     1315— 99-80. 

Whanca  the  oxygen  ratio  for  E,  E,  Si,  fi,  is  10-66  : 1'6T  ;  12'59  :  la-aa,  -wliioli 
^TOH  for  the  oxygen  of  the  hiaes  and  eiliea  tlie  ratio  18'S2  :  12'59^3  :  2,  aa  in 
A^roaiderito ;  tha  fofmula  is  therefore  4fi'8iHsSSi_2+]4B={7E=+YS)  Si^+sfl. 

B.B.  fnsee  on  the  edges  to  a,  dark  enamel.     Gelatinizes  in  the  cold  with  muriatic 


TJanally  in  tabular  crystals,  or  foliated  massive;  sometiines 
lamellar  radiate.  Sti'acture  thin  foliated,  or  micaceous  pai-allel  to 
the  base. 

H.=4 — 5.  G.=3 — 3-1,  Lustre  pearly  submetallic.  Color 
reddish-brown,  yellowish,  copper-red.  Streak  iineolored,  or  slightly 
yellowish  or  grayish.     Folia  brittle. 


fi»Si*+Sl  (3i,  Sl)i-f-fl=(ife'+iSl)(gi,  Sl)!-|-ifl. 

Anftlj^aas;  1,  Olemaon,  (Am.  J.  Soi.  xnv,  171);  2,  Richardson,  (BblntesiU),  (Reo. 
Gen.  ScL  May,  1B36);  B,  4,  6,  Meitaeiidorf  in  EoBe'a  labratory,  (Xan(Aop%Ktie), 
(Fogg,  lyiii,  166) ;  6,  Kobell,  {the  MslerriU),  (J.  f.  pr.  Ohem.  xli,  154)  r 

Si        iSg        -5a         Je 


3.  SlatOTlst,Xtt»(.  16-56  43-1'3  19-04  IS-laS'e  3-62ign.4-33,Sa0-6T=100-0a,  Meit 

4.  ■'  "  16-41  4S-1'J  19-47  14-60  2-23  "  4-46,  Sa  0-83=100-85,  M. 
6.  "  "  16-20  44-96  19-43  12-16  378  "  4-83,  Sa  0-5B=100-36,  M. 
6,  ¥aaaa,IHiter.   20-00  43-22  26-01  *-00Se8-60  S  8-60,  £  0-61^00,  KobelL 

B.B.  infosible  alone,  but  whitena ;  with  borax  or  aoda  forms  a  transparent  pearl. 
In  powder  acted  on  by  concentrated  acids. 

Oooars  at  Amity,  H.  Y.,  in  liraeatone  beds  connected  "with  aerpantine,  along  with 
hornblende,  apinel,  pyroxene,  and  graphite.  Also  (the  XanthophyllUe)  in  the 
SohiBohiniskifin  mountaina,  near  Slatoust,  in  implanted  globnlea  about  an  inch  and 
ahalfthrongh,  consisting  within  of  the  mineral;  aud  in  colmnnar  and  lameOar  indi- 
Tidnals,  -whieh  Bometimea  contain  within  thin  tabular  crystals  of  a  hexagonal  ferm, 
secondary  apparently  to  a  rhombic  priani.  Also  (the  Jtislerrile,  called  (jso 
Bratidisite)  in  the  valley  of  Faasa,  Tyrol,  in  hexagonal  prisms.  II.  of  baae  6,  of 
aides  6—6-5.     G.=3 -042—3-051. 
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The  clintouite  was  disoorered  oyer  twenty  years  Buiee,  and  thus  named  by  Me^rs. 
Fitoh,  Mather,  raid  Horton,  in  honor  of  tlie  Hon.  De  "Witt  Clinton.  It  wns  snbae- 
qaently  analyzed  by  Clemaon  and  named  Beyberiile,  Dr.  Thomson's  Holmente  was 
based  on  tho  same  mineraL  Breithaupt  makes  the  oryatalliiation  monoelinio,  and 
gives  the  angle  between  the  lateral  planes  94°. 

CHLORITOID.  Chloritspath,  MsdUr.  Barjtophyllit,  Breit.  Masonite,  G.  T.  Jacknon. 

Coarsely  foliated,  massive,  folia  often  curved  or  bent,  and 
brittle ;  sometimes  also  a>  transverse  cleavage, 

H.=5-5— 6.  G.— S-SST,  chloritoid;  3-460,  masonite;  3-52, 
Hermann,  (anal.  6).  Color  dark  gray,  greenish-gray,  greenish- 
black.  Streak  nneolored,  or  slightly  gi'cenish.  Lusti'e  weat, 
pearly. 

Cinre^cmJMn.— Jl'8rf+2Sl8if-j-3fi=(!fi'-rtSl)giHS==^>l'oa  27-6,  alumina  31-3, 
protoxyd  of  iron  32'B,  water  e'2=^100.     Whitney  obtained  one  third  leas  water. 

Also  for  the  otloritoitl  oE  Asia  Minor  and  Bregratten,  lt=gi!i-|-SSl3il+3B:=(jf{' 
+iB)Si-|-ia=Siliea  M'O,  alumina  40-S,  protoxyd  of  iron  33-4,  water  1-1,  The 
Bregratten  mineral  contains  one  third  less  water,  {-J-fl  in  the  last  formula). 

Analyses :  1 ,  Bonsdorff.  (G.  Rose,  Eeise  n.  d.  ttral,  i,  252) ;  2,  J.  D.  Whitney.  (Proo. 
Boat  S.  N.  Hist.  1849,  100) ;  Delesse,  (Ann.  Ch.  Php.  [3],  is,  386) ;  4,  Eobeli,  (J.  f, 
pr.  Oh.  Iriii,  40);  S,  J.  L.  Smith,  (Am.  J.  3oi.  [2],  m,  64) ;  6,  Hermann,  (J.  f.  pr.  Oh. 
liii,  13) ;  7,  KobeU,  {Gel.  Acz.  Ap.  1854) : 

gi         Si         :Pe  %  S         ■ 

1.  Ohloritoid,  27-48  36'67  27-06  4-B9  6-86,  ]ftn  0-30=101 '64,  Bonad. 

%  Masonite,  23-27  32-16  33-72  0-13  6-00=99 "28,  Whitney. 

Z,  SismondAne,  24-1  43-2  23-8  7-8,  Ti  (r.=98-7,  Delesse. 

4  "  aS-lS  37-50  21-00  6-20  7-80,  an^e.  0-6=88-75,  Kobell. 

5.  Asia  Minor,  23-91  39-52  28-06 7 "08=98 -66,  Smith. 

6.  Katharinenburg,  24-64  30-73  17-80 

7.  Bregratten,  2B-I9  38-30  21-11 

In  a  matrass  yields  water.  B,B.  infusible,  but  beeomas  darker  and  magnetic. 
Wholly  disBolyed  by  aulphurio  acid.  The  masonite  fuses  with  difBoulty  to  a  dark 
green  enamel. 

Occurs  at  Eoroibrod  near  Kathai-inenbm^  in  the  Ural,  associated  with  miea  and 
^anite  ;  at  Bregratten  in  the  Tyrol.  The  masonite  oeom-s  in  compact  avgillite,  near 
Natio  village,  Rhode  laland, 

A  related  mineral  found  on  the  Corundum  of  North  Carolina  has  been  called 
OorandopAilUe  by  Shepard,  (Am.  J.  Sei,  [2],  xii,  211).  Shepnrd  mentions  some 
angles  which  are  nearly  those  of  common  mica.  It  is  darlc  green,  lamellar,  brittle. 
No  analyses  gi-^en  except  one  -with  20  per  cent.  loss. 

The  Sismondine  of  Seiease  ooonrs  at  St.  Marcel,  in  chlorite  slate,  and  resembles 
ohloritoid,  twireeing  in  composition,  aeoording  to  Ton  KobeU,  -with  the  Bregratten 
mineral;  color  dark  grayish  or  blackish  green;  struotare  foliated;  G.^3-666 ; 
H.=5-6. 

B.B.  nearly  infusible  and  forms  a  blackish  glass;  after  heating,  magnetic  Yields 
water;  with  horas  dissolTes  and  affords  the  reaction  of  irou;  not  dissolved  in 
strong  muriatic  acid,  but  attacked  by  sulpharie  after  long  heating. 

Chlorite  Spin, —A  mineral  fi-om  theTJi-al,  referred  to  ohloritoid  and  resembling 
it,  afforded  Rrdmann  (.T.  f.  pr,  Chem.  vi,  89}  no  water.  Hs  obtained  Si  2490, 
Si  48-20,  Fe  28-89,  which  is  equivalent  to  Si'Sl'f'e',  or  Fe=5l-|-2Sl§L 
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CRONSTEDTITE,  Steinmann.     Chloi'omelun,  N(mmann. 

Khombohedral.  Occurs  in  hexagonal  prisma,  tapei-ing  towards 
the  summit,  or  adheriug  laterally ;  also  in  diverging  groups,  reni- 
form  and  amorphous.     Cleavage :  basal,  highly  perfect 

H.=3-5.  G.=3'348.  Lustre  brilliantly  vitreous.  Color  browii- 
jsh-black.  Streak  dark  leek-green.  Opaque.  J^ot  brittle.  Thin 
laminte  elastic. 

(7um;ioaj(ion.— .&'Si4+5'eSi4+sB:={4^&'+}S)Si^-|-3i-fl.  Analvsea;  1,  Steinmann, 
(Sohw.  J.  xxxii,  69);  2,  same,  ea  oorraoted  by  Kobell,  ;Sahw.  JT.  Isii,  1B6): 


B.B.  froths  and  fneas  on  the  edges,  jdeldiag,  aooordiug  to  Eobell,  a  magnatio  gi'ay 
globule.  WitJi  boraa  gives  the  reaction  of  iron  and  manganese.  In  powder  ge- 
latinizes in  eoneeotrated  muriatic  aeid. 

Accompanies  hydrate  of  iron  and  calo  epar,  in  veins  containing  silver  ores,  at 
Przibram.  in  Bohemia.  It  occurs  also  at  Wheal  Maudlin  in  Cornwall,  in  divorgiug 
groups.     Named  after  the  Swedish  mineralogist  and  chemist,  Cionstedt. 


SIDEROCHISOLITE,  WerneUnk,  Pogg,  i,  SSI. 

.^..„..g,-.„.il  or  rhombohedral.  Observed  planes  0,1, 1.  Crystals 
minute  and  often  hemispherieally  grouped.  Cleavage :  basal, 
perfect.     Itfassive. 

H.=2'5.  G.=3 — 3-4.  Lustre  splendent  Color  pure  velvet- 
black  when  crystaUized,  dark  greenish-gray.  Streak  leek-green, 
'  h-gray.    Opaque. 


Oompoeitiort. — !f"e°Si'i'-|-^H.  Analysis  by  Wcrnckini,  (on  three  grains  of  the  min- 
eral, loo.  oit.) : 

Si  lfl-3,        Fe  J?e  76-5,        Si  4-1,        fi  7-8=103-2,  Wernokint. 

B.B.  fuses  easily  to  an  iron-bla«k  magnetic  globule,  according  to  Wernetink ;  in- 
fusible, Berzelius.     Gtelatinizee  in  mnriatio  acid. 

Orystallizad  specimens  occur  in  cavities  of  magnetic  pyrites  and  sparry  iron  ore, 
ftt  Conghonas  do  Campo  in  Brazil.  Named  trom  oiJdjwj,  iron,  and  o;(;iiiTD;,  cUatiahle, 
\i6as,  stone. 


Si  14-3,   fe  80'6,  Si  T'B,   fl  17-4=100,  wth  15  per  cent,  of  carbonate  of  lime. 

It  is  considered  a  mixture  of  magnetic  iron  and  a  hydrous  silicate  of  alumina.  Il 
occurs  in  beds  of  small  extent  in  a  limestone  mountain  abounding  in  ammonites  at 
Chamoiein  in  the  Valais.  It  h^  a  black  earthy  appearance,  and  becomes  red  be- 
fore the  blowpipe. 
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Trimetric;  hemihedral,  with  a  monoclinie  aspect,  lite  Musco- 
vite. J:  7=119°— 120°,  0  :  r=1530— 153°,  O  ■.t=lU°—U5°, 
0  :  s— 139°— 134°,  0  :  ^=90°,  Lateral  planes  horizontally  stria- 
ted. Cleavage;  basal,  eminent.  Usually 
in  intersecting  or  aggi'egated  iaminte,  some- 
timea  compact  massive,  with  a  somewhat 
scaly  stnictnre. 

H.^3.5_i-5.  G.=3-032— 2-99,  the  lat- 
ter for  Margarite,  Hermann ;  2-995  Emery- 
lite,  Silliman,  Jr.  Lustre  of  base  pearly,  laterally  vitreons.  Col- 
or grayish,  reddish-white,  yellowish.  Tramlncenfr— subtranslncent. 
Larainie  rather  brittle. 

Ownpom&n.— S"Si+3Sl^i-|-3B=8ilicaB0-I,  alumina  61'2,  lima  11 '6,  eoda  2-6, 
water  ■1-5.     Or,  mating  the  water  basic,  (&',  fi»)  Sii-|-8SlSii 

Analyses :  1-9,  J.  L.  Smith,  (Am.  J.  Soi.  [2],  si,  59,  and  ir,  203) ;  10-18,  W.  J. 
Craw,  (jb.  viii,  876):  14,  B.  Silliman,  Jr.,  (this  Min.  8d  edit,  362);  IS,  W.J.  Graw, 
(ibid.) ;  IB,  0.  Hart^orae  in  Laboratoiy  of  J.  0.  Booth,  (ibid.  362) ;  17,  Hermann, 
(J.  £  pr.  Cham,  liii,  1);  18,  19,  J.L.  SmittandG.  J.  Brvish.fAm.  J.  Sci.  [2],  xv,  209)  ; 

6a    a'g    t,  Sa 


1. 

Gumueh-dsgh, 
Island  of  Hiearia 

29'66  60-88 

1-78 

13-56  0-50 

1-50 

3-41,  J.  L.  Smith. 

2. 

30-22  49-61 

1-33 

11-61  trace 

2-81 

6-12,  J.  L.  Smith. 

8. 

29 -SI  48-48 

1-63 

10-84  trace 

2-86 

4-83,  J.  L.  Smith. 

4. 

!sk]id  of  Nasos, 

80-02  49-62 

1-65 

10-82  0-48 

1-26 

5-55,  J.  L.  Smith. 

5. 

28-90  48-68 

0-8T 

11-92  nnilsl 

5-08,  J,  L.  Smith. 

6. 

0-10  60-08 

millet 

10-80      " 

4-52,  J.  L.  Smith. 

7. 

Gmnuah-dagh, 

30-90  48-21 

2-Sl 

9-S3      " 

4-61,  J.  L.  Smith. 

8. 

" 

81-98  48-80 

1-60 

9-41      " 

2-81 

3-62,  Mn  traes,  i. 
L.  Smith. 

9. 

Siberia, 

28-50  61-02 

1-T8 

12-06      " 

nndet. 

6-04,  J.  L,  Smith. 

10 

Village  Green,  Pa 

,       32-31  49-24 

10-66  0-30 

2-ai 

5-21,  W.  J.  Cra-w. 

11. 

31-06  51-20 

9-24  0-28 

2-91 

6-27,  W.  J.  Craw. 

12 

31-26  61-60 

10-16  0-50 

1-23 

4-27,  W.  J.  Craw. 

13 

80-18  SI -40 

10-81  0-12 

2-11 

4-52,  W.  J.  Cra-w. 

14 

Buncombe  Co.,  N 

C,  29 -n  48-40 

9-87  1-24 

6-15 

8-99,HF2-08,S.Jr. 

15 

UnionTiUe.  Pa., 

29-99  60-67 

11-31  0-62 

2-41 

5-14,  W.  J.  Craw. 

16 

33-16  64-28 

trace 

11-36  0-05 

nndet 

0-60,  HartBhorne. 

n 

32-46  49-18 

1-84 

1-42  3-31 

1-16- 

4-93=100-30,Her. 

18. 

28-47  SO-24 

1-66 

11-00  0-10 

1-811' 

6-00=99-26,  8. 

19 

28-64        51-66 

13-26  0-88 

2-01'' 

4-16=100-0,  " 

0-Oe  of  this  is  £ 

"trace 

of  S. 

The  speoimens  of  Margarite  analyzed  by  Smith  and  Brush,  were  from  SterziDg, 
the  oi-igmal  locality,  andleaTe  no  doubt  of  the  identity,  as  obaefved  by  Smith.  The 
early  analyses  of  Margarite  were  -wide  from  the  tmtli.  GortmdellUe  and  Giingman- 
ite  were  based  on  an  incorrect  determination  of  the  silica  in  the  analyseE. 

Margarite  occurs  in  chlorite  at  Staraing  in  the  Tyi-ol ;  at  the  different  localities 
of  amery  io  Asia  Minor,  and  the  Grecian  Archipelago,  aa  dieeorered  by  Dr.  Smith ;, 
with  corondum  at  Village  Green,  Delaware  Co.,  Pa. ;  at  Unionville,  Cheater  Co., 
Pa.,  (Cornndellite) ;  at  the  corundum  locality  in  Buncombe  Co.,  North  Carolina, 
(Oliflgmauite) ;  with  the  corundum  of  Katherinenbli:^,  Ucals.  It  occurs  massive 
in  Pfloneylvania.    Also  found  at  Greinerbei^,  Zillerthal,  with  chlorite. 
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Diphanite  of  Tfordensfciold  (Biill.  Acad.  St.  PetBMburg,  t,  Vl)  h  near  Margarite. 
it  ooours  in  hexagonal  priBras  with  perfect  baeal  oleaTage.  H.^6 — S'B.  G.^ 
3-04— 3'97.  Color  white  to  Muiah.  FoniiTila  aB=3i+ SSl"gi-|-4a.  Anal jeis  hy  Jev- 
einoff:  Si  3402,  Si  43-38,  Ga  18-11,  fe  3-02,  Sliv  1-06,  S  6-34=e9-87.  B.B.  he- 
comes  opaque  and  fuses  with  intinaesoeuue  in  the  inner  flame  to  an  enamel.  With 
little  Boda,  a.  blebbj  glass.  From  tie  emerald  mines  of  the  Ural  with  ehryaoberyl  and 
phenaoite. 


EPHESITE,     /.  L.  Smith,  Am.  J.  Sai.  [2],  si,  39. 

Lamellar,  and  resembles  white  kyojiite.   Cleavage  difficult.  Scratches  glass  easily. 
G.=^-16 — 3-aO.     Color  pearly-white. 

Ootnpositioa. — Analyses  by  Smith,  (loc.  cit. ) : 

Si  ai  Ca  &e  Sa  and  a  little  £    II 

1.  81-54  51-89  1.89  1-34  4-41  8-13=100-19. 

a.         30-04  5645  2-11  I'OO  4-41  3-09^m-07. 

The  oi^geo  ratio  deduced  for  the  protoxyds,  pevoxyds,  silicn  and  water,  is  1 ;  15 
:  9  ;  2.     Froni  the  emery  looality  of  Gumnch-dagh  near  Ephesus,  on  flpeeimona  of 

Probably  relsted  to  Mai^arite,  near  which  it  ia  plaeed  by  Dr.  Smith, 


HON-MAGKESIAB  HTDEOUS  SILICATES. 


1.  OsR/^m  raUo  of  bases  and  silica  1:1^1 
ndper<X0yd8, 1  :  1  ito  1  :  2^,  rwrely  tol\S. 

;3, 

'  ofpn 

otoxyds 

I.  FYKOPHYLLITE  SECTION. 

Osygen  ratio  between 

baaoB  iind  sll 

ica,  I  :  3 

PrnOPHYLLITE, 

SiBi'-fi^S. 

Anthosiqktute, 

E'eSiHfl. 

IL  PEOTOLITE  SECTION. 
,  varying  to  1 :  2i. 

Oxygen  ratio  between  haBeaandsi' 

lieaaugit 

Did,  or  I  : 

APOPHYLLITE  GROUP,  II.     A  o  n  llitl  {Ca  N-i  H)'gi'-|-H;. 

LAUMOSTITE  GROUP,  IV.     Pbotolitb  (Ci  N>)s  =4-11 

Okenite  i{(.a  fi)=Si'+Ha. 

Laumottio!  (jCa»-|-ja:l)Si'+3]l={l{=,K)Si'-(-3S. 

«     ATULEUTC  (iS^-l-^Z     bi'-fatl. 

DIOPTASE  GROUP,  VI.  Di     tA^E  £    b '-{-ofi 

[CnniBocoLiA  Ou=bi"-f  t>B 

Pybosmaute  (Fe  Mn)'8i'H-i(F':'Cl'+'P«S°)- 
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III.  CALAMIKE  SECTION.     Oxygen  ratio  between  bases  aud  dliea.  I  :  1, 
TRITOMITE  GROUP,  I.  Tbito-uiie,        SSi+eE. 

THORITE  GROUP.  Tuoritb,  Th'Si+SlI. 

Ckiute,  (fie,  ta)''§i+3fl. 

CALAMINE  GROUP,  in.        Calamine,        2ii^gi+lifl{op  Sfi). 
PSEHSITE,  (US.,  S)'-+iSl)§i. 

Appendix,     Chiobabieojjee,  Sayiie,  ScaNBlDBnirH,  CAHPnoLiTE. 

2.   Oanjg&n  ratio  of  protoayds  andjm'oxyds,  1  :  3. 

IV.  ZEOLITE  SECTION.— [For  ennmeration  of  species  aee  beyond,] 

3.  Oxygen  ratio  of  hoses  mirl  silica,  1  to  less  than  1. 
V.  DATHOUTE  SECTION, 

[Among  the  Non-magnesian  Hydrous  Silicates,  a  large  group — the  Zeolite 
Section — corresponds  with  the  Feldspar  Section  of  Anhydrous  Silicates,  ia 
having  the  oxygen  of  ihe  protoxyds  and  peroxyds  as  1  :  3 ;  and  to  some  es- 
t«nt  there  are  analogies  in  crystalhaatiou  as  well  as  forrauia.  Thus  Analcime 
is  related  to  Leucite,  and  Ittaerite  to  Sod alite,  both  in  form  and  foimiila; 
while  Heulandite  and  Ortboolase  are  each  monoclinic,  with  a  like  oxygen 
ratio,  1  ;  3  :  12.  Still  these  analogies  are  not  to  he  too  closely  pressed. 
Gismondine  is  regarded  as  more'nearly  relatod  to  the  Scapolite  Group  ;  and 
Ghabazite,  excluding  the  water,  has  the  osygen  ratio  of  Beryl,  and  Eudialyte, 
aa  well  as  of  Pyrosmalite  and  Dioptase,  besides  being  related  in  angles. 

Aaother  section,  including  Datholile,  corresponds  with  the  Andalusite 
Section  of  Anhydrous  Silicates,  the  oxygen  of  the  silica  being  less  than  that 
of  the  bases  ;  another  section  (H)  has  the  augite  ratio ;  auotlier  (HI)  the  gar- 
net ratio. 

In  view  of  these  and  other  considerations,  the  above  prominent  sub- 
divisions are  adopted. 

The  ratios  on  which  the  divisions  are  based,  are,  as  with  the  magnesiaa 
species,  for  the  most  part  independent  of  tbe  water  present  in  the  compound. 
Thus  in  the  Peotolite  Section,  excluding  the  water,  Pectolite  has  an  augite 
ratio  (Fi-ankenheim)  as  well  as  augite  form.  The  same  is  true  of  Laumontite. 
So  also  Dioptase  and  Pyrosmalite  have  the  form  and  ratio  of  the  Beryl 
Group.  Again,  in  the  Calamine  Section,  Calamine  and  Prehnite  are  homceo- 
morphous  with  one  another,  besides  being  each  pyro-electric :  and  as  written 
above,  they  have  analogous  formulas,  (ratio  1  :  1),  if  the  water  of  Calamine 
is  excluded  and  that  of  Prehnite  is  basic 

On  the  other  hand,  if  part  of  the  water  in  Apophyllite  be  regarded  as 
acting  as  a  protoxyd  base,  the  formula  may  be  fe'gi'-j-afi.  The  ratio  of  in- 
gredients afforded  by  the  analyses  is  loSi,  sOa,  l6,  leSl;  and  if  eS  out  of  the 
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ififi  be  added  totlie  bases,  we  have  isiVj-loSi-i-lofl:— ofe'Bi'+ioE— fc=Si'+2H, 
which  last  is  probably  the  true  formula  of  the  species,  and  seems  to  require 
that  Apophyllite  should  be  arranged  in  the  Pectolit«  Section,  where  we 
place  it  provisionally. 

In  Okenite  the  ratio  of  the  oxygen  of  the  bases  and  silica  is  1 : 4,  a  ratio  ua- 
tnown  in  the  Anhydrous  Silicates,  except  in  PetaJit*.  The  prismatic  angle  1 22° 
19'  is  so  near  that  of  Hornblende  that  we  may  suspect  an  approximation  in 
form  under  the  Monocltnio  System.  If  Sfi  be  considered  as  acting  as  a  base,  the 
formula  is  then  of  the  Augite  type,  (ratio  1:2);  and  on  this  ground  the 
species  is  placed  near  Pectolite.  Rose  recognizes  the  ratio  1  ;  2  for  the 
silicate  of  lime  in  his  formula  of  Okenite,  0a'Si^+2fi'5i. 

Pyi-<^hyllife  has  the  ratio  and  probably  the  form  of  Talc,  although  dif- 
ferent in  containing  bo  protoxyds ;  it  pertains  to  a  section  parallel  with  that 
of  Talc  in  tJie  Magneaiau  Series. 

A  considerable  group  of  so-called  species,  related  to  Kaolin  or  Halloysite, 
might  be  here  added.  Tbey  are  the  direct  result  of  the  decomposition  or 
alteration  of  other  species,  and  have  already  been  mentioned  under  the  spe- 
cies from  which  they  are  derived.     They  are  as  follows : 

Under  Pyroxene,  Cimolite,  (p.  165),  Palagonite,  (p.  166).  Under  Feldspar, 
Kaolin,  (p.  249),  Tuesite,  Smelite,  Lithomarge,  Myelin,  Melopsite,  (p. 
250),  Pholerite,  Halloysite,  Smectite,  Lenzinite,  Samoite,  (p.  251),  Bole, 
Ochran,  OoUyrite,  Pipestone,  Agalmatolite,  (p.  262).] 


I.  PYROPHTLLITE  SECTION". 

PYEOPHYLLITE,  Hermann. 

Foliated  like  talc ;  often  radiated  lamollai-. 

H.=l.  G.=2-T— 3-8;  3-785,  Berlin.  Lustre  peai-ly,  inclined 
to  greasy.  Color  white,  apple-green,  grayish  and  brownisli-gi'een, 
ochre  yellow.  Suhtransparent^auhtranslucent.  Thin  laminEe 
flexible. 

Oompo^ition  ^ilSL'-l-J|fi=Siliea  611,  alumina  26-6,  water  6-T ;  or  £l'8i°-f-2fl= 
Sihca  85  3,  alumina  2B-6,  water  6-2.  Analysea :  1,  Hermann,  (Pogg.  xv,  593) ;  2, 
Kammalabeig,  (liyiii,  51S) ;  3,  4,  Sjogren,  (Ofv.  K.  V.  Ac.  Forh.,  1848,  110)  : 

§i     Si     s>e    %    a 

1    Siberia,              69-19    3£l-46     I'SO    4'00    6-6%  ailvei  trace=im-61 ,  Kerm. 
2.  Spaa,  flel4     25-S1      149     6-69,  Oa  0-39=99-48,  Ramm. 

3  We8tarLa,Sw     67-77     35-17     0-83    0-2G    6-82,  Ca  0'66,  StiLO-60=101-00,Sj. 

4  "  "      65-61    26-09    0-70    0-09    7-08,  Oa  0-69,  Sin  0-09=:100-3B,  Eer. 

From  Hermann's  analyBis  comes  the  formula  iftg'Si'-j-flSlSi^-j-fiS, 
B.B.  alone  swalla  up  and  spreads  out  into  fan-liie  shapes,  andinoreaeas  to  twenty 
times  its  former  bulb.    Infusible.     With  soda  it  forma  a  clear  yellow  glass.     With 
cobalt  aolution  it  assumes  a  tine  blue  color.    Partially  soluble  in  sulphuric  aciil 

Pyrophyllite  occurs  in  the  tJraliaii  mountains,  hotwaen  Pyscliminsk  and  Bei-esof ; 
at  Weatana,  Sweden,  etc.  It  waa  conaidered  a  radiated  talc.  Also  found  in  Cotton- 
atone  Mountain,  Montgomery  Co,,  R.  0.,  in  -white  atellate  aggregations. 
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ANTHOSIDERITE,  Sausmatm. 

In  tufts  of  a  fibrous  atnicture,  and  sometimea  collected  into 
feathery  flowers,     K^embles  Cacoxene. 

H.=:6-5.  G.=3'6.  Color  ochre-yellow  and  yellowisli-brown, 
Bomewhat  grayish.  Opaqiie  or  slightly  subfcranslucent.  Gives 
sparks  witli  a  steel.    Tough. 

Composition.— I'e8i'+B:=Silioa  60-4,  peroxjd  ofiron  SS'B,  water  t'O— 100.  Anal- 
yeie  by  Sthnedermami,  (Pogg,  lii,  392) :  gi  6008,  Pe  U-QS,  S  3-59=9a-66. 

B.B.  beoomea  reddish-brown,  then  blaok,  ood  fuses  with  difficulty  to  a  hlsek 
magnetic  sing.    Dissolves  in  tnuciotio  acid. 

Fi'om  the  provinDe  Minas  Gecaes,  in  Brazil,  where  it  is  associated  with  magnetic 
iron.    Named  from  niSot,  jJonwr,  and  aiiripQs,  iron. 


11.  PECTOLTTE  SECTION. 


Dimetric.     O  :  li=138°  38' ;  »=1-2515.     Observed  planes :  0, 
M,  i'2,  is,  1,  i,  i,  it,  K    0:1=119°  30',  0 :  4^147°  58',  1 : 1  (pyr.) 
=104:°  2',  (bas.)=131°,  U  :  «3=161°  34',  U  :  «2=153°  26'.     Crys- 
^gg  ^ijp  tals  sometimes  nearly  cylin- 

drical or  baiTel-shape.  Cleav- 
age :  0  highly  perfect ;  /leas 
so.  Also  massive  and  lam- 
ellar. 

H.=4-G~5.  G.=2-335, 
Ilaidinger,  a  variety  from 
Iceland;  3"359,  Thoni^on'J; 
1-961,  from  Eadanthal,  E. 
Lustre  of  0  peai'ly;  of  the 
other  faces  vitreons.  Color 
wliite,  or  grayish;  occasion- 
ally ■with  a  shade  of  green, 
yellow,  or  red.  Sti'eak  white.  Transparent— opaque.  I'racture 
uneven.     Brittle. 

Cmnpojifioji.— fft)=  gi'-f  2fi,  (in  which  ll'=Ca,  ft,  fi,  in  the  proportions  8:1:6) 
^Silica  SS'l,  lime  26'0,  potash  4'4,  water  16-7,  (see  page  802.)  There  is  aleo  a  vari- 
able proportion  of  fluorine  in  the  mineral,  hut  its  relation  to  the  componnd  is  not 
olenrly  made ont.  Analyses:  1,  2,  Berzelius,  (Afhand.  vi,  181);  3,4,  6,  Rammela- 
bat^,{3dSnpp.  16,  aad3dSnpp..lB)_;  6,  0.  T.  Jaekaon,  (this  Min.  Sd  edit,  p.  2491  ; 
7,  E.  L.  ELeakirt,  (Am,  J,  Sci.,  [2],  xvi,  84) ;  8,  J.  L.  Smith,  (private  coinmuDioation) : 
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Si       Ca         £        fi       HF 

1.  Uto,  5213  24 '71   5'27   16'30  0'8a(=4'83  Ca  fluoeil)=;99-13,  B. 

2.  Faroe.  Tesselite,  ea'38  24*98  6-31   16  20  0'a4{=3-68  Ca  fiuos!l)=90-67,  B. 

3.  Andrcasberg,  61-38  26-88  4-90    und.  F  1 -28,  Eftmm. 

4.  "  BO-20  24-62  und.    tmd.  F  l-09,IUJnm. 

B.  ItiidautliaJ,G.=l-B81,  62-44  24-ei   4-76   18-13  Caflnosil.  148  (=0-46  F,)  R, 
8.  Michigan,    Q.  2-30S,    82-70  33-86  4-96   16-00  Oft  F  1-86=08-85,  Jaokeon. 

7.  NovaSootia,  62-60  24-88  614   16-61  Fl-71=101,  Reatirt. 

8.  L.  Superioi-,  G.=2-37,  62-08  26-SO  4-93   15-B2      0-96=09-19,  Smith. 

Yields  joaak  water  in  a  matraaa,  and  in  an  opan  tube  some  fluorine.  B.B.  ex&li- 
fltas,  and  ultimately  fuses  to  a  white  Yeaioiilac  glase ;  in  an  open  tube  usually  eoine 
hydroflaorio  aeid.  Melts  easdly  with  borax,  and  tho  satnrated  eolotion  beeomee 
milk-white  on  flaming.  In  nitric  acid  in  powdar  it  sepai-ates  into  flatefl  and  becomes 
imperfeotl}'  gelatinous  and  enbtraneparent. 

The  lesielila  of  Brewster,  from  Faroe,  has  acnbioal  form,  and  on  optical  examina- 
tion, exhibits  a  tesaelated  straotnre.  Oxhaverile  is  a  pale  green  TRriety  from  the 
O^aver  springs,  near  Husavick  in  Iceland,  where  it  occurs  on  calcified  wood :  it  is 
generally  indiatinotly  crystallised  and  translucent.  AlMn,  of  Werner,  is  a  white, 
opaqne  yariety,  fom\d  at  Anssig  in  Bohemia,  associated  with  natrolite. 

Greenland,  Iceland,  the  Faroe  Islands,  Poonab  and  Ahme^nu^ar  in  Hindostan, 
afford  fine  specimens  otapophyllite,  coating  carities  in  amygdaloid,  and  associated 
with  chalcedony,  slilbite,  chaliazita,  Ac.  At  Andreasbem  in  ailver  veins,  travers- 
inR  gray-waoke  slata  ;  in  the  Bannat,  a^ociated  with  Wollastonite ;  in  Fifashire, 
with  magnetic  iron ;  at  Uto  in  Sweden  ;  at  Puy  de  la  Piquette  in  Auvergne,  in  a  tar 
tiary  limestone,  near  intruded  basaltic  rooks;  at  Daleoarlia,  Sweden ;  in  the  Tyrol, 
near  Fi-ombaoh ;  Orawicza,  Hungary ;  neav  leertsohinsk,  Siberia ;  in  New  Holland ; 
the  Yalencian  Mines,  Mexico. 

In  America  it  has  been  found  at  Peter's  Point  and  Partridge  Island,  in  the  Basin 
of  Mines,  Hova  Scotia,  both  massive  and  crystaJlked,  presenting  white,  reddish,, 
and  greenish  colors,  and  associated  with  lanmonite,  thomsonite,  and  other  min- 
erals of  trap  rocks.  Good  crystals  occur  in  greenstone  at  Bergen  Hill,  N.  J.,  asao- 
eiatad  with  analcime,  pectolite,  stilbite,  datholite,  &e.  It  is  also  found  at  GinCova, 
near  Ferry,  Maina,  with  prehnite  and  analcima  in  amygdaloid ;  at  the  Cliff  Mine, 
Lake  Superior  region,  (£  470.) 

SApophyllite  was  so  named  in  aHueion  to  its  tendency  to  exfoliate  under  the  blow- 
ipe,  from  em  and  ^uiAos,  a  leaf.  Its  whitish  pearly  aspect  resembling  the  eye  of  a 
sh  after  boiling  gave  rise  to  the  name  IchthyopkthalmUe,  fi-oni  ix^ii,  JisA,  and 
o^flaX/iPt,  eye- 

Xyloohlorb,  Waltfnka'usen,  Vult  Gest.  997.  Dimatric  and  pyramidal,  like 
apophyllite.  Angle  of  pyramid  about  96°.  Cleavage  basal,  perfect,  H.=f(.  G,^ 
2-2904.  Color  olive  green.  Ooniposiison. — Analyeiaby  Waltershausen,  (mean  of  two 
analyses,  loc.  cit),  91  62-07,  Si  1-64,  l3a  20-57,  %  0*33,  Po  3-40,  fTa  0-56,  E  3-77, 
a  and  6  17'14=99-37. 

The  mineral  contains  some  carbonate  of  lime  intermixed.  From  Iceland.  The 
crystals  are  1  to  1  J.  millimeters  long.  Closely  resembles  apophyllite,  and  may  be 
that  species. 

Gyeolite.— The  CfyroUU  (or  Qurolite)  of  Anderson,  (Phil,  Mag.  [4],  i,  101),  from 
Skye,  is  very  near  Apophyllite.  It  occurs  in  spherical  concretions  having  a  lamel- 
lar radiate  struetura,  white  and  pearly;  H.=:8 — 4;  like  Apoplwllite  before  the 
blowpipe  and  with  acids.  Analysis  afforded  Bi  50-70,  Si  1-48,  Oa  SE-24,  MgO-lB,, 
fl:  14-18=99-7B ;  giving  approximately  Oagi-|-lifl:,  [or  more  nearly  WS.). 


Monoclinic,  and  near  Wollastonite  in  angle,  (Greg  and  Lettsom). 
Cleavage  :  orthodii^onal,  perfect.  Twins  parallel  to  m  common. 
In  aggregated  acicular  crystals,  or  fibrous  ma^iye,  radiated  or 
atellar. 

H.=5.      Q-.=2-68 — 2-74.     Lustre  of  the  aiiriace  of  fractnre 


>y  Google 


■iOn  DESCKII'TiVli   MraERALOGY. 

silky  or  subvitreous.     Color  whitish  or  grayish.     Subtranslucent 
to  opaqae.     Tough  lite  dysclaaite. 

OompogitioTi. — (fia,  Sa}^i'+S^^ili''a  GS'S,  alumina  3B-1,  soda  8'0,  water  3'4; 
same  with  half  more  water,  Soott'a  analysis.  Analyses :  1,  Koliall,  (Kaatner'aAreh, 
siii,  885) ;  2,  Hayes,  {2d  adit,  of  this  Min.  p.  336) ;  3-4,  J.  D.  Whitney,  (Jonr.  Boat. 
Soe.  N.  H.  1849,  p.  36,  and  Amer.  J.  Soi.  [3],  Tii,  434) ;  6,  J.  S.  Kendall,  (ib.) ;  6,  G. 
}.  Diokinson,  (ib.) ;  "!,  A.  J.  Scott,  (Jameson's  J.  liii,  211)  : 

Si  Ca  Sa         fe  S 

i3'77  8-26  1-Sl  3'S9,  Si,  Pa  0'9=9S-69,  K. 

?5'12  6-15  O'BO  0'16,  Si,  MgO'08,  ]!iln0'64=99'31,fl. 

51'21  1-31  traae  2-72,  Si  4-94=99-a9,  W. 

)2-86  7'3l  273,  Si  1-46=100,  W. 

J3'10  8-89  traee  2'96,  Si  I-90=99-85,  K 

i2-5S  9'7a 2-75,  SI  l']0=101-10,  D. 

JS'SS  7'61  ](!:gO-39  5-06,  Si  1-82=99-80,  Scott. 

An  analysis  by  M.  Adam,  (Millon,  ifee. ,  Annuaire  da  Chemie,  1S48,  166),  places 
the  osmelite  of  Breithanpt  with  peotolite ;  but  a  very  different  result  is  obtained 
by  Riegel,  B.B.  fuses  easily  to  a  white  cnamol.  With  little  boras  a  silica  skeleton 
remains  ;  with  more,  a  transparent  glass.     After  heating  gelatinizee  perfectly  with 


Occurs  at  Mount  Baldo,  and  Mount  Monzoni  in  the  Tyrol,  and  at  Storr  on  the 
Isle  of  Skya;  also  at  Bergen  HU!  (called  Btellite)iQ  amygdaloid,  and  at  Isle  Royal, 
Lake  Superior ;  and  Eatho  Quarry,  near  Edinbnrg.  Tlie  Wollaifonite  of  Thomson 
from  Kilsyth,  Scotland,  is  referred  here  by  J.  D.  Whitney. 

The  stellite  of  Thomson  (Min.  i,  313),  from  Kilsyth,  Scotland,  afTordod  him 
Si  48-47,  Si  6-30,  da  80-96,  te  3-68,  Mg  6-68,  fi  6-11=99-96.  It  is  white,  radiated, 
eUty.    H.=3— 8-5.     6.=2-612. 


OKENITE,  Kobell.     Dysolasito,  ConneL 

Trimetric?  /:  /^IS^"  19',  Breit.  Usually  massive  and  fibrous; 
also  imperfectly  fibrous  or  composed  of  a  congeries  of  mimite 
cr™tals. 

'E:.=4-5--5.  G.=2-362  of  dysclasite,  Connel ;  2-28  of  okenite, 
Kobell.  Lustre  sub-peai-ly.  Color  white,  with  a  shade  of  yellow 
or  blue ;  often  yellow  by  reflected  light,  and  blue  by  transmitted. 
Frequently  opalescent.  Subti-ansparent— subtranslucent.  "Very 
tough. 

(,'omj)oS!<!i»i.— (ifia'+iS')5i'-flifl=Ca'Si'+6tt=Siliea  36-8,  lime  26-8,  water 
18-9.  Analyses:  1,  2,  Kobell.  (Kastnei-'s  Arch,  sit,  388);  8,  Connel.  (Edinb.  Phil. 
Jour,  ivi,  198);  4,  Wiirth, (Pogg.  Iv,  113); 

Si        6a         fi 

1.  Greenlaad,    55-64    26-69     1700    Si  and  Pe  0-58,  K  h-oce=99-76,  Kobell. 

2.  '■  56-99    26-35     16-65=99-99,  Kobell. 

3.  Faroe,  S7-69     26-88     14-71     l(ln  0-22,  PeO-83,  £  0-33,  Sa  0-44=100-44,  0.. 

4.  Iceland,         54-88    26-15     17-94    Si 0-46,  Sa  1-02=100-45,  Wiirth. 

In  a  matrass  yields  water.  B.B,  alone  becomes  opaque  and  white,  and  fuses  to  u 
glass.  Efferveaaes  with  soda,  and  fusee  to  a  aubtransparent  glass,  which  is  milk- 
white  on  cooling;  with  borax  foi-ms  a  transparent  colorless  glass.  Gelatinizes 
readily  in  nmriatio  aiiid. 

Found  at  the  Faroe  Islands,  and  in  Iceland ;  in  amygdaloid  in  Greeulnnd, 
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lAUMOHTTTE,  Hav^.     Lomooita,  W.     Laiimonite.    Effloreaoing  Zeolite. 

Monoclmic.  C.=68°  40',  /;  /--86°  16',  0  :  li=151°  9';  »  :  i  : 
(■=0-516  :  1  :  0'8727.  In  form  related  to  augite.  Observed  planes, 
0,  J,  u,  1,  -1,  -2i. 

0  :  1=148°  32'.        1  :  1=133°  36'.  ii  :  -1=120°  17'. 

(9  :  7=104°  20'.        -1  :  -1=119"  36'.       ii  :  -Sa=125°  41'. 

0  :  U^101°  30'.       U  :  1=113°  17'.  (9:  -Si-lSS"  5&'. 

Cleavage :  w  perfect ;  also  /.     Also  columnar,  radiating,  or  di- 
vergent. 

H.=3-5— 4.  G.=2'2!)— 2-36.  Vitreons,  inclining  to  pearly 
upon  the  faces  of  cleavage.  White,  passing  into  yellow  or  gray, 
sometimes  red ;  streak  uncolored.  'Transparent— translucent ;  be- 
comes opac[ue  and  usually  pulverulent  on  exposure.  IFracture 
scarcely  observable,  uneven,     JiTot  very  brittle. 


1829,  282);  4,  5,  Bibo  and  De 
(Ano.  d.  Mines,  [4],  tx,  326); 
son's  J.,  Oct.  1852,  liii,  284)  r 

Si     ai     Os     a 

1.  PMpabui^,  Me.,  ei'98    2112    11'71    15O5=90'86,  Dufr^noy. 

2.  Cormajeur,  60'38    21 -4S     11-14     iei6=99-10,  Dufr^noy. 
8.  Skya,  52-04     21-14     1082     14-92=B8>72,  Oonnel. 

4  62-30    a2'30     12-00    14-2=100-8,  Babo. 

6.  61-17     21-23     12-43    16-17  (lo3s)=100,  Delfis. 
8,  Hiielgoet,  G,=2-a80,   62-47     23-66      9-41     15-56=100,  M.  and  D. 

7.  iM,  Opeala,  61-61     19-06     12-63     14-02,  Pe  2-96=100-18,  Berlin. 

8.  I.  Storr,  68-05     22-94      9-67     14-64=100-30,  Soott 

B.B.  intameaoes  and  tneea  to  a  frothy 
globule.     Gelatinizea  with 
acid,  nnlesB  heated. 

Lftumontits  oeovirs  in  the  eavities  of 
and  oiMJasionaily  in  veins  trayersing  ola^ 
in  1185,  in  the  lead  mines  of  Huelgoet  in  Brittany;  by  Qillat  Lanmont,  after  whom 
it  is  named. 

Its  principal  localities  are  at  the  Faroe  lalanda,  Diafco  in  Greenland,  in  Bohemia 
at  Eule  in  clay  slate,  St  Gothard  in  Switzerland,  the  Fassa-thal  in  large  masses 
exhibiting  a  radiated  strnoturo,  Hartfield  Moaa  in  Benfrewshire,  accompanying 
analoime,  the  amygdaloidal  roeis  in  the  Kilpatrick  hills  near  Glasgow,  and  in  aev- 
eraltrap  roets  of  the  Hebrides,  and  the  north  of  Ireland. 

Peter's  Point,  Nova  Sootia,  i^ords  fine  specimens  of  this  species.  It  is  there  as- 
soeiatad  with  apophyliita,  thomsonite,  and  other  speoiea  of  thia  family.  Also  found 
in  good  specimenB  at  Phipsbnrg,  Maine,  and  the  Chai-lestown  quarries,  Mass.,  in 
gneiss;  also  sparingly  at  Bradley syille,  Litchfield  Co.,  Conn.,  near  a  paper-mill,  in 
narrow  seams  in  gneies ;  and  at  Southbnry,  Conn.,  a  little  east  of  tte  village,  on 
the  land  of  Mr.  Stiles.  Abundant  in  many  places  in  tho  copper  veins  of  Lake  Supe- 
rior in  trap  and  on  I.  Royal;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay 
and  Pond  dvi  Lac.  Found  alno  at  Bergen  Hill,  M.  J.,  in  grecuatoiie,  with  datholite, 
apophyllite,  Ao. ;  sparingly  at  Pliillipstowri,  K.  V'.,  in  feldspiii-  with  stilbite  and  at 
Colombia  bridge,  near  Philadelphia. 
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The  rapid  ohange  to  whieli  tbis  minaral  it  liable,  may  ba  preTented  by  dipping 
the  speoinien  in  a  thin  solution  of  gum.  Arabic.  The  oharige  comBista  in  a  loss  of  1 
to  2  per  cent,  of  water.  Some  Tttrieties  do  not  undergo  this  changa  DufrSnoy 
makea  /:  !=S4,''  30'. 

The  .:413elfors£te  of  Betzius,  or  the  Eed  Zeolite  of  jEdelfors,  is  referred  here  by 
N'.  J,  Berlin,  who  considers  it  impure  from  mixed  silicft  (quartz)  and  related  to  the 
red  zeolite  of  Upsala  analyzed  by  him.  It  afforded  Eataius  Si  60'28,  Si  16-42,  da, 
818,  Pe  416,  ftgand  Ma  0'42,  S  ll-01=99-63.  A  similar  mineral  from  Fahlun 
yielded  Hiainger  Si  60-t)0,  Si  16'6, 3Pe  1'8,  CaSD,  fl  ll-6=9l-0;  while  he  obtained 
tor  the  ..Edelfors  zeolite  Si  6S-U,  41 18-47,  Pe  4-02,  Oa  10'90,fi  ll-23=98-38. 


LEONHARDITE,  Slum. 

Monoclinic.  J:  7=83°  30',  and  96°  30' ;  0  :  J=1U°.  Cleav- 
age parallel  with  /rery  perfect,  basal  imperfect.  Also  eolumnai- 
and  gramilar. 

H.=3 — 3'5.  G,=3'35,  Lustre  of  cleavage  face  pearly,  else- 
where vitreous.  White,  sometimes  yellowish,  seldom  brownish. 
SubtraoslTieent.     Usually  ■whitens  on  exposure  like  Laumonite. 

OoDJposiiion.— 3fiaSi-|-4SlSi'-f-16S=Siliea  64-0,  alumina  22-8,  lime  91,  water 
14*6.  Equally  near  the  analysee  and  analogona  to  the  formula  of  Laumoutite,  if 
written  B'Sj'-|-35l8i''+9fi,  m  which  E  oonflists  of  Ca  and  S  in  the  proportion  of 
B  ;  1.  More  probably  the  oxygen  ratio  for  the  bases  and  silica  is  4 :  (i,  aa  in  horn- 
blende, whiofi  (taking  I2fl)=feilioa  56-2,  alumina  22-7,  lime  92,  water  11'9. 


1.     56'128  3a'980  9-251  11-641=100,  Delffs. 

9.     BS'OO  24-36  10-50  12-80=102'16,  Babo. 

3.  65-98  21-04  10-49  ll-93=99'42,  Barnes. 

4,  56-04  22-34  XO'fii  H-9S=99-96,  Barnes. 

Delffs'  analysis  was  made  after  drying  the  mineral  at  100'  cent ;  dried  at  the 
ordinary  temperature  it  gave  13-54'! — 13-807  water,  which  corresponds  to  the  above 
fotniula.     B.B.  exfoliates,  froths,  and  easily  melts  to  an  enamel.    Disaolvea  in  acids. 

From  a  traohytio  rock  at  Sohemnitz  in  Hungary.  Also  at  Copper  Falls,  Lake 
Superior  Eegion,  a  variety  which  dooa  not  alter  on  exposure. 

CATAPLEirrS.     Katapleiit,  Weibye  and  ^iigren,  Pogg.  Ixxix,  299. 

In  imperfect  prismatic  crystals  with  perfect  basal  cleavage. 

H.tiear6.  Gr.=2'8.  Lustre  nearly  dull,  weak  vitreous  onsurface 
of  fracture.  Color  light  yellowish-brown.  Streak  isabella-yellow. 
Opaque. 


1-40        10-03        4-68        0-49 


B.B.  in  the  platinum  forceps  fuses  easily  to  a  white  en 
colorless  glass ;  blue  with  cobalt  solution.  Easily  soluble 
gelatinizing. 

From  the   island  Lanio   near  Brevig,  Norway,  along  with 
mosaodrite  and  '"'  — " 
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Khomhohedral;  i?  :  ^2=126°  24' ;  0  :  B= 
148°  38' ;  »=0-5281.  Observed  planes ;  rhom- 
bohedral,  1  {R),  3,  -2 ;  hemi-scalenohedral  on 
three  alternate  edges  as  in  the  figure,  with  also 
2^  ;  also  1'  ;  prismatic  *3,  «|,  «|,  *y,  the  last 
three  heraiheci-al, 

O  :  2=129^  21'.  *  %  :  ;2=ie5='  44'. 

43=120°.  ■^t:*2^169°  06'. 

2=:95°  54'.  1^  ;  42=146"  36'. 

*2=132''3'.  2    :_ff=137°  57'. 

t2=151°.  *3  :  ^=126°  48'. 

:  li  perfect.      Twins :   composition  face  li. 
H.=S.      Gr.=3-278,   3-348.     Lustre  vitreous.      Streak  green. 
Color  emerald-green.       Ti'ansparent— subtranslucent.      ^Fracture 
conchoidal,  uneven.     Brittle. 

Oompodtion. — Ca^i'-|-3fi=Silioa  Si 
Analyses;  1,  3,  Hese,  (Pogg.  ivi,  aed); 

I.  Si  86-60  Ou  48-89  S  13-29     Je  3-OO=09'I8,  Haes. 

3.  36-86  45-10         11-52    Si  2*36,  Oa  3-39,  ]ttg  0'aa=99-4S,  HesB. 

3.  36-47  60-XO         11-40    8*6  0-42,  Ca  Bo-S5=98-74,  Damouy. 

4.  38-98  49-51          11-2^=99-71,  Damonr. 

B.B.  deorapitates,  tinging  the  flaniB  yellowiah- green;  in  the  outer  flame  heoomee 
blaok,  in  the  inner  red,  but  does  not  melt.  Fuses  with  boras  to  a  green  globule, 
ftnd  is  finally  reduced.     Ineolnbte  in  nitric  ncid,  but  soluble  and  gelatinizing  in  mu- 

Dioptase  oeeura  disposed  in  well  defined  crystals  on  quartz,  at  Altyn  TQb6,  in 
the  Ktrgheee  Steppes  of  Siberia,  whence  it  was  first  brought  by  a  Buofiarian  mer- 
chant, Achir  Mamed,  afterwhomit  was  named  Achirite.  Also  found  in  the  Duchy 
of  Nassan,  between  Oberlahnstein  and  Braubaeh. 

The  name  dioptase  JafromJia,  through,  and  'oitniin,  to  see. 


Botryoidal  and  massive,  incmsting  or  disseminated. 

H.=2 — 3.  G.=3 — 2-238.  Lustre  vitreous,  sinning,  earthy. 
Color  mountain-green,  blnish-green,  passing  into  eky-bliie ;  often 
brown  when  impure.  Streak  white.  Translucent — opaque.  Frac- 
ture conchoidal.     Bather  sectile  ;  translucent  varieties  brittle. 

CompoaiiioB.— Cu'Si'-(-6S=Siliea  84-3,  oxjd  of  copper  45-3,  water  20-5;  often 
mixed  with  carbonate  and  oxyd  of  copper.  Analyses:  1,  Ullmonn,  (Syst.  tab. 
TTebera.  275);  3,  Kobell,  (Pogg,  sviii,  254);  8,4,5,  Berthier,  (Ann,  Ch.  Pbys.  li,- 
395);  6,  Bowen,(Am.J.Sei.  viii,  18)-,  7,  Beck,  (Am.  J.  Sci.xxxri,  111);  8,  Scheerer, 
(Pogg.  IxT,  289) ;  9,  C.  T,  Jackson,  (Private  oommUDioation)  ;  10,  Rammelsbel^,  (J. 
t  pc.  Ch.  ly,  488,  Po^.  Ixxxy,  300);  11,  Kittredge,  (ib.)  : 
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2.  Bogoslowek, 


7.  FranHJn,  N.  J., 

8.  Arendal,  Norway,  86' 

9.  Ooppec  Harbor,     "" 
10.  Luke  Superior, 

U.  Chili, 


40'  19-     0  8=100,  UllmaDn. 

4000  20'20,  gangue  2-10,  ¥e  1  ■00=99-84,  Kobell. 

S8-e  al'O        "        1-1,     "    8*0=100,  Berttier. 

41-8  28-6        "        2  5,    "    2-5, 0  3'7=100,  Ber. 

3n-l  28'5         "        1'0=IOO,  Berthier. 

46-lT  y-00=98-48,  Eowen. 

4a-60  16-00  (with  lose),  Pe  1-40=100,  Beck. 

6-14    4807  SO-86,  Pe,  Si,  6a,  fi:  1-09=99-66,  Scheerer. 

"  "     27-97  20-00,  Pa,  8-90,  Si  4-8=99-fifi,  C.  T.  Jaolsoii. 

42-33  20-68,  Pe&Sll-esA  1-76,  Sgl -08=100,  B, 

27-87  24-73,  i'e  4-94,  Oa  149,  Slg  0-78=100,  Kit. 

UUmann'a  analysia  (No.  1)  affords  tlie  formnlaCu'Si'-f  3fi;  N08.2,  6,  8,10=6n' 
Bi'+fifl;  No.  4.  Ou' gi'+12  fl  ;  No.  ll,0uSi+3fl. 

Another  sample  from  Copper  Harbor  gave  Dr.  JaekBon  38-92  per  oent.  of  oiyd  of 
copper,  and  a  third  44-23  per  oent.  The  following  are  analysos  of  impure  varieties  : 
l,TTioni9on,(Min.  1,);  a.TTlaprotli,  (Bait,  iv,  84)  ;  8,  Kobell,  (J.  f  pr.  Cheni.  ssiix, 
209) ;  4,  Berthier,  Ann.  d.  Mines,  [3],  xis,  698) : 

1.  Si  26-31,  Cu  64-48,  fl  5-26,  G  14-88=100,  Thomson. 

2.  26-00        60-00      17-00         7=100,  Klaproth. 

a.  Tnriosk,  Ural,  ftroMin,     9-66         1300      18-00  Pe  59-00=98-66,  Kobell. 

i.  Chili,  7-1  -ie-B        IS-OSlO'l,  •Pel-6,gangnel8-6=89-0,  B. 

Nos.  1  and  2  contain  aoma  carbonate  of  copper ;  No.  3,  a  large  amount  of  brown 
iron  ore,  and  ia  called  Kupferpecherz ;  4,  some  snlphate  of  copper.  The  same  speci- 
men of  this  mineral  often  presents  very  different  appearances  at  its  opposite  parts; 
being  eometimea  of  an  earthy  appearance,  like  decomposed  feldspar,  in  one  part, 
aad  traneluoeut  and  brittle  on  tne  opposite. 

Delesse  finds  some  recent  stalactitio  formatjons  of  a  bluish-white  color,  oeoorring 
in  the  miUeries  of  ft  copper  mine  in  Tuscany,  (Ann.  d.  Mines,  [4],  ix,  693),  to  con- 
sist of  Silica  21-08,  alumina  17-83,  osjd  of  copper  28-87,  water  33-72=100.  The 
analysis  affords  2Cn' Si+Sl'Si'-f  303 ;  but  it  may  not  be  a  true  chemical  com- 

Blaokens  in  the  interior  flame  of  the  blowpipe  on  charcoal,  withont  melting. 
With  borax  melts  to  a  green  glassy  globule,  and  is  partly  reduced. 

Accompanies  other  copper  ores  in  Cornwall ;  at  Libethen  in  Hunga^  ;  at  Fal- 
kenstein  and  Sch^atz  in  the  Tyrol;  in  Siberia,  IJie  Bannat,  Thuringia,  C3iili,  Saida 
and  Scbneeberg,  Saxony,  Kupterberg,  Bavaria  ;  Soath  Australift. 

In  Somerville  and  Schuyler's  mines.  New  Jersey,  at  Morgaatown,  Pa.,  and  at 
WoloottTille,  Conn.,  ohrysocolla  ocom-s,  associated  with  red  copper  ore,  native  cop- 

Far,  and  graen  malachite ;  in  Peunsylrania,  near  Morgantown,  Berks  Co. '.and  at 
erkiomen ;  also  with  similar  associated  minerals,  and  with  brown  iron  ore  in  Nova 
6cotia,ftt  theBasin  of  Mines  ;  also  in  Wisconsin  and  Michigan,  mixed  with  carbon- 
ate of  copper. 

H^patinen  from  Turinsk  in  the  Ural,  according  to  Kobell,  is  a  mixture  of  brown 
iron  ore  and  chrysocolla ;  it  afforded  (J.  f  pr.  Ch.  sxsis,  208)  Si  9-66,  Cu  1300, 
fe  59-00,  fl  18-00.     Amorphous,  with  a  yellowish  streak. 

PYR09MALITE,  Haus.     Pyrodmalit,  Lmnk     Per  Muriate,  H. 

Hexagonal.  0  :1=148<'30';  «=0-530r.  Olraerved  planes,  0, 
1,2,Z  (9:2=129''13',  J:  J=120'',  In  prisms  or  tables.  Oleay- 
age:   basal,  perfect;  /imperfect.     Also  ma^ive. 

H.=4— 4-5.  G.=3-0— 3-2.  Lnstre  of  O,  pearly;  of  otlier 
planes,  leas  so.  Color  pale  liver-brown,  passing  into  gray  and  pis- 
tachio-green ;  nanally  brown  externally,  and  light  greenish-yeilow 
intern^ly.  Streak  paler  than  color.  Fracture  uneven,  rather 
splintery.     Somewhat  brittle. 
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;    SILICATES,   rECTOI.ITi:   SECnON.  611 

—{Fe,  STiij^gi'+iCi-'e'Cl'+Peft"),     Analysis  by  Ilisingei',   (Af  hand. 

s;  ffe  5tu  Si         HCI  fl 

1.  35'40         82-60         23'10         0-60  6'E0:=98-20. 

2.  85'86        35'4e        28-44         2'91         undelenained,  0al-il=9S-S9. 

As  part  of  the  iron  is  in  the  state  of  a,  basic  chlorid,  the  seoond  unalysis  beoomes 
Si  85-85,    fe  21-81,    Ifta  21-14,   fe=Cl' 14-095,    6a  l-aiO,"S:  and  loaa  B-SSS. 

In  the  njatrass  yislda  water,  and  afterwai'ds  yellow  dropa  of  chlorid  of  iron. 
B.B.  becomes  reddieb-brown  on  charcoal,  and  emits  copious  fumes ;  in  a  strong 
heat,  fuses  to  a  black  slag,  which  at  last  becomes  a  round  globule,  attractable  bj;  the 
mi^net.  With  boras,  fuses  readily,  and  presents  the  appearances  charaoteriatio  of 
iron  and  manganese.     DieeolTes  perfectly  in  concentrated  nitric  acid. 

Pyrosmalite  ooours  at  Nya  Eopparberg  in  WestmonniaDd,  and  at  Bjelkegruvan, 
one  of  the  iron  mines  of  Nordmark  in  Wermland,  Sweden,  where  it  ib  ^aociatad 
with  ealc  spar,  pyroxene,  apophyllite,  and  magnetic  iron.  A  hexagonal  prism,  in 
the  mnaeum  at  Stoetholni,  is  nearly  an  inch  in  diametei'  and  one  and  a  quarter 
inches  long,  and  weighs  fire  and  a  half  ounces. 

The  name  pyrosmalite  is  derived  from  irtfi,  fire,  and  'oo-jiij,  odor,  and  alludes  to  the 
odor  given  off  before  the  blowpipe. 


POIITITE.     Meneghiniaa^  Bechi. 

Trintetric.    In  radiated  masses ;  cleavage  very  distinct  parallel  to  a  I'hooi 
priam  of  120". 

H,^r6.     Q.=2'i    Lustre  vitreous.     Color  white.     Opaque. 

Oompoiition. — Analysis  by  Bechi,  (Am.  J.  Soi,  [3],  xiv,  63) : 
gi  51  6a  S[g  Sa  £  fi 

68-12  27-60  1-76  4-87  O'lS  0-10  7-92=i00-4; 

If  tlie  protoxyds  are  not  an  essential  part  of  the  oonipouiid,  the  mineral  con 
ponds  to  the  formula  Si  Si'-j-aS,  like  Cimolite. 

B.B.  intumeseos  mach  and  affords  a  milli-white  enamel.     Dissolves  in  acids  6' 
in  the  cold  and  gelatinizes. 

Prom  the  gabbro  rosso  in  TuBCoJiy.     Hamed  aftei'  M,  Porte  of  Tuscany. 


III.  CALAMINE  SECTION, 


TRITOMITE,  ITeiSyeand  Serlin,  Pogg.  Ixxis,  399,  1850. 

Moiiometric :  tetrahedral,  f.  55.  Clearage  indistinct.  H.=6'5. 
CI-.=4-16 — 4'66.  Lustre  eubmefcallie,  Titreous.  Color  dull  brown. 
Streak  dirty  jellowish-gray.    Subtranslucent. 

Ojmposfeiim.  — fi  gi+afi  t  Analysis  by  H".  J.  Berlin,  (loo.  oit.),  5i  20'13,  'M  2-24, 
80  40-38,  Ea  15-11,  Y  0-46,  6a  5-16,  Sig  0-32,  f'a  1-83,  ffa  1-46,  Mn,  Cu,  Sn,  W,  l-es, 
ioaa  by  ignition,  7-86=99-44. 
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Sl'2  IiESCKIPnVE  MINERAIOGY. 

B.B.  yields  water  and  gives  a  wealr  fluorine  reaction  ;  -with  boras  a  reddiah-yal- 
low  glasa,  ■which  is  colorless  on  cooling.  With  nrariatio  aoid  in  powder  yields 
chlorine  and  gelatinizes. 

Prom  the  island  Lamo  near  Brerig,  TTorway,  withleueophaneandmoBanaritain  a 
ooaraa  ayenita.  The  oxygen  ratio  of  bases  and  silica  appears  to  bo  1 :  1  as  in  garnet 
and  helTin,  to  which  the  species  ia  evidently  related. 

THORITE,  BerseUns,  K.  V,  Ac  H.  1829.     Orangite,  Bergemann. 

Massive  and  compact. 

H.=4-5— 5.  G.=4:-63— 4-8;  5-34,  Orangite,  Berg.,  5-19,  Da- 
roonr.  Liistreofsurfaceof  fresh  fracture,  vitreous  to  resmovis.  Color 
orange-yellow,  also  black,  sometimes  inclining  to  brown.  Streak 
light  orange  to  dark  brown.  Transparent  in  thin  splinters  to  near- 
ly opaque.    Fracture  conchoidal.    Easily  frangible. 

OiwnposJiioK. — Essentially  Th°Si-f-BS=^ilioa  IB'6,  thoria  7 8 -T,  water  9-8.  Da- 
mour'a  anijysis  gives  afi.  Analyses:  I  Berzalius,  (loe.  cit.);  2,  Damonr,  (Ann, 
d.  M.  [6],  i,  esl);  8,  Bergemann,  (Pogg.  Imii,  661); 


Si 

*h 

Oa       Pe 

So    ai    e    pb    §11    s    :&a    ifTg  a 

1.  18-98 

57-91 

a-E8     3-40 

2-39     0-06     1'6I     0-80     0-01     0-14     O'lO     0-36    9-60, 
undJaaolved.  1-70=99-51. 

2.  W'52 

71-65 

1-59    0-31 

0-28    0-17     l-:3    0-88     —    O'U    0-83      tr.    6-li, 
=100-14,  Damonr. 

3.  17-70 

tl-25 

0-31 

Ma  and   Hg  0-21,  E,  ta.  0-80,  Oa,  C  4-04,  fl  6-90=: 
100-74,  Berg. 

Heated  in  a  platinum  spoon,  the  orange  variety  becomes  dull  brown,  and  on 
cooling,  orange  again.  B.B.  on  oharooal  infusible,  the  edges  only  being  slightly 
glazed ;  with  borax  a  yeUowish  pearl,  becoming  colorless  on  cooling ;  with  sSt  of 
phosphorus  a  colorleaa  glass,  which  becomes  milky  and  greenish  on  cooling ;  with 
boras  an  orange  gluss  wliBn  hot,  which  becomes  grayish  on  cooling.  A  little  nitre 
being  added,  l£e  orange  color  remains  after  cooling.  "With  muriatic  acids  easily 
forms  a  jelly  before,  but  not  after  calcination.  The  blfiek  thorite  becomes  pafe 
browniBli  red  when  heated;  and  on  charcoal  forms  a  yellowiah-brown  slag. 

Found  in  syenite  by  M,  Esmark  at  Lovo,  near  BreTig,  in  Norway ;  also  at  Lange- 
Bimdfiord  near  Bravig,  {orangite,  anal  2,  3).  The  rare  metal  Thorium,  was  first  dis- 
coTered  in  this  mineral  by  Berzelius. 


Hexagonal.     In  short  6-sided  prisms.     Massive ;  gra 
H.=5-5.    G-.=4-912,  Haidinger,    Lustre  duU  adai 


n-anulai". 
idamantine  or 
resinous.     Color  between  clove-brown  and  cherry-red,  passing  into 
gray.     Streak  grayish-white.     Slightly  subtranslucent.     Brittle; 
fracture  splintery. 

Cbl)yio(!(to«.— (Oe,  taj'Si-t-fiisSilica  21-2,  protoxyd  of  cerium  66-1,  water  12-7. 
Analyses;  1,  Hiainger,  (Afhand.  iFys.  iii,  287);  S,  Hermann,  (J.  f.  pr.  Chem.  xxx, 
198)  ;  3,  Kjemif,  (Ann.  Ch.  Pharm.  xxxvii,  12) ;  4,  Elaproth,  (Beit,  iv,  14(1) : 

m         Ce         S'e       Ca      fi 

1.  Bastnas,    IS-HO    63-59      2-00     1-26    9-60=-99-44,  Hisinger. 

2.  "  16-06     26-65       3-53     3'66     9-10,  S:U-6S,  Stn  0-27,  On  iruee,  Ea  38-38, 

fl  4-62=98-75,  Hermann. 

3.  "  20-41     56-08  Fe4-77     1-18     5-39  la  and  i)i  8-13,  Molybdenite  3-27, 

BiS  0-18=99-80,  K. 

4.  "  84-50     60-76       8-50     1-25     6-00=96-00,  Klaproth. 
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HYDBOCS   STLTOA-TES,   CALAMIHE   SEOTIOH. 


313 


Hermaim'fl  apeoinien  was  probably  impure  from  mixture  with  oarbonata  of  lima. 
Kjenilf'a  analyses  gives  l^'S.. 

In  a  matrass  yields  water.  B.B.  infusible  alone;  with  boras  in  the  outer  flame 
forms  a  yellow  globule,  which  becomes  almost  ooloviess  on  cooling ;  in  the  inaer 
flaraa  a  weak  iron  reaction.  With  soda  not  diasolved,  but  fuses  to  a  dark  jellow 
sl^y  mass.    Easily  gelatiuiaea  with  muriatic  acid,  when  in  powder. 

Occurs  at  BaatnSa,  near  Eiddarhyttan,  in  Westmannlaud,  Sweden,  forrning  a  bed 
iu  gnaisB,  and  associated  with  mica,  hornblende,  copper  pyrites,  cerine,  Ac  It  bears 
considerable  rasambianca  to  tha  red  granular  variety  of  eorandnip,  but  is  readily 
distinguished  by  its  hardness. 

Hermann  has  Qamed  the  ore  analyzed  by  Klaproth,  Ockroife ,-  but  it  is  supposed 
to  have  been  cerita  impure  with  mixed  quartz.  He  deduces  for  it  the  formula  Oe'' 
Si''+3S=Silica82'83,  protoxydof  earium  5T58,  water  9-d9. 


CALAMINE,  Jf.  Siliceous  Oxyd  of  Zinc  Hydrous  Silieato  of  Zinc,  Thorn.  Zinjt- 
glas,  Hans.  Zinkkieselera,  Mere.  KioaeMaberz,  Kieselgalmey.  Zinc  Oxidt  Sili- 
oifSre,  S.     Qalmey,  (in  part). 

Ti-imetric;    hemibedral.      I :  I=1()S°  54:', 0  :   11=148"  29^'; 
a:h:  c=0-617  :  1  ;  1-2776. 
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Observed  Planes  ;    add^SandT*. 


0  :  2^=139°  2'. 
0  :  31=118°  23'. 


0  :  li=154o  13'.        «a  ;  n-- 

0  :  3t=124''  37'.        I :  ^.=128°  3'. 


_e :  T,  perfect,  0,  in  traces.     Also  etalaetitic,   mammil- 
lated,  botryoidal,  and  fibrous  forms  ;  also  massive  and  grarnular. 

H.=4-5— 5,  the  latter  when  cry;stalHzed.  G.=3'16~3-9,  3-43 
— 3'49,  from  Altenberg.  Lustre  vitreous,  0  subpearly,  aometiines 
adamajitine.  Color  white ;  sometimes  blue,  green,  yellow,  or 
brown.  Streak  white.  Transparent — translucent.  Fracture  un- 
even.     Brittle,     Pjroelectric. 

Oompo»iUon.—Zn^i+li'&.=ai\iaa  26-1,  osyd  of  zine67-4,  water.T'o.  Perhaps  in 
some  or  all  cases,  one  third  more  water,  or  Zn'Si+2fl=8iiJea  2i'8ft,  osyd  of  zine 
e5'45,  water  9-69.  Analyses  ;  1,  Bmithaon,  (Nicholson's  Joam.  vi,  IS) ;  3,  Berzelius, 
(K.  Y.  Ac  H.  18JM,  HI);  8,  Berthiar,  (X  d.  Mines,  xxriii,  841);  4,.T^omson,(FhiL 
Mag.  1S40);  5,  6,  Hermann,  (J.  f.  pr,  Ch.  xxaiii,  B8): 
40 
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Si 

2q         H 

25-0 

68-3        44  =97-7,  SmithsoD. 

ee-ST      T'40=100,  Benelma. 

25-5 

64-6      100  =100,  Berthier. 

4.  Leadhills, 

<i 

—8-164, 

2!i-a 

66-8      10-8  =100-8,  Thomson. 

a 

=3-8Tl, 

62-85      9-01,  Pb  2'10=100,  Hermann 

6. 

a. 

=8-435, 

25-96 

65-86      8-38=100,  Hermann. 

Ofcliar  analjsas :  K.  Monhaim,  J.  f.  pv.  Ch,  xUx,  819 ;  E.  Bohmidt,  (ib.  li,  25Y). 

When  pulrei'ized,  it  djasolyea  iHifeajted  sulphnrle  or  muriatic  acid,  and  the  Boln- 
tion  gelfttiniaes  on  cooling.  In  a  fKftrasB  yields  water.  B.B.  decrepitates,  loaea  its 
transpio'eiiay,  intumesoaa,  and  emitsja  grSen  phosphoreBoent  light ;  fusible  -with  diffi- 
oulty  on  the  edges  on  charcoal ;  with  borax  melte  to  a  clear  glasa,  vhioh  does  uot 
become  opaque  on  cooling.  Swells  up  "With  soda  and  afforda  -with  difficulty  fumes 
of  idne ;  with  cobalt  solation  becomes  al'firet  green,  then  light  blue  on  the  edges, 
and  showB  signs  of  fusion,  while  the  blue  cijlor  extends  into  the  unfused  portion. 

Calamine  and  Smitbaonite  are  usually  found  associated  in  veins  in  calcareous 
rocks  accompanying  ores  of  blende,  iron,  and  lead,  aa  at  Aix  la  Ohapelle,  Eaibel, 
Bleiberg,  Iserlohn,  Tarno-witz,  Olbuoz,  Miedzan^ora,  Retzbanya,  and  Mendip  HUls, 
4c.  Psendomorpha  imitatiTC  of  caleareons  spar  are  common  in  Derbyshire,  and 
also  at  Schemnitz  in  Hungary.     Large  crystals  have  been  found  at  Nertachinst. 

In  the  United  States,  it  occurs  -wifli  calamine  in  Jefferson  connty,  Missouri ;  also 
at  the  Pertiomen  lead  miue,  and  in  a  lower  Silurian  cock  two  milea  from  Bethle- 
hem, at  PriedersYJlle,  in  Saueon  valley,  abundant  and  exteuBiyely  -worked ;  on 
the  Susquehanna,  opposite  Selimsgrove;  abundantly  at  Austin's  mines  in  Wythe  Co., 

Alteekd  Fokms.— Calamine  is  sometimes  found  altered,  by  substitntion,  to  quartz. 

PREHNITE,  Went^.     KouphoUfce.     Edelith.     Chiltonite,  Emmons. 
Trimetric.    I:  1=99°  56',  0  :  li=146°  llf  ;  »  :  J  :  c=0- 
:  1:1-19035.     (9  :  3^=153°  20',    0  :  f*=134''  "~"       ■"    "^ 
45',     0  :  6-100°  il',  0  :  6^=106°  30',  J;  i 


0: 


=130° 


119° 
Clcav- 


" 

1 

2 

J 

6* 

age :  basai,  Qistinct.  labular  ciystals  often  united  by  O,  making 
broken  forms,  often  barrel-shaped.  Keniform,  globular,  and  ataP 
actitic  with  a  crjatalHne  surface.  Structure  imperfectly  colum- 
nar or  lamellar,  strongly  coherent ;  also  compact  gi-anular  or-im- 
palpable. 

H.=6— 6-5.  G.=2-8— 2-958.  Lustre  vitreoua ;  0  pearly. 
Color  light  green,  passing  into  white  and  gray ;  often  fedes  on  ex- 
posure. Subtranaparent — translucent ;  streat  uneolored.  Frac- 
ture uneven.     Somewhat  brittle.     Pyroelectric. 
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lLamihe  aiicnoN.  diS 

Campoaiiion.—^  Oft'Si-l-SSlgi+S'Si  BeiT. ;  or  it  3fi  sets  with  Ca  as  baas,  (ik''+ 
'^1)  K=9iUca48-8,  alomina  24-8,  lime  21-l„water  4-8=100,  AniJyBeB :  1,  2,  Gelilen, 
ihw.  J.  iii,  I'll);  3,  4,  S.'WalmBtedfc,  (Jahresli.  v,  211); fl, I.ThomsoQ  and Laliunt, 

[Min.  i,  276) ;  8  "  '■"■'      =     ■-■'     -    .--■—-    ™- 

iupp.  118,  Pogg 
(Aim.  d.  M.  [4],  ix,  3). 

Bi      51         3?e    Oa     a      ■ 
1.  Tyrol,  48-00  28-36      3-00  36-00  4-00,  Ktn  0-35=98'50,  Goh. 

3.  Tyrol,  Faasa,  42-88  21-50      8-00  26-60  4-B2,  Sn  0-25=98-7e,  Get. 

8.  UtBlma.S'oaph.  44 -tl  23-99  26-41  4-46,  Sn  0-19,  Se  l-26=100,Wabo. 

4.  Damborton,  44-10  24-26  26-43  4-18,  t'e  0-74=99-71,  Walm. 

5.  Melfors,  Eddile,  43-03  19-30  fl-81  26-38  4-43,  Hii  0-16=100-20,  Walm. 

6.  Glasgow,  green,  43-80  28-00  2-00  22-88  6-40=97-88,  Thomson. 

7.  "        white,        43-OS  33-84  F  0-64  26-J6  4-BO,  Mn  0-42,  K  and  Sa  1-03,  L. 

8.  Boui^  d'Oiaana,         44-50  28-44  ¥  4-61  23-4T  4-44=100-46,  Regnault. 

9.  Rftdftuthal,  Harta,     44-'J4  18-06      7-38  27-06  4-13,  Ma  1-OS=102-40,  Amdung. 

10.  Hiederkirolien,      (  42-60  30-50     004  32-57  6-00,  E  0-02=100-64,  Laonhard. 

11.  pseudomoi-pliB,     (  44-00  28'60     0'04  22-29  600,  £  0-01=100-84,  Leonhard. 

12.  Cliili,  43-6   21-6        260   6-8,  Fe  4-3=99-7,  Donieyko. 

B.B.  on  oliarooal  froths  and  melts  to  a  ela^  of  a  light-green  color.  With  borax  a 
transparent  bead.  In  dilute  amriatio  acid  dissolras  alowly  after  heating  or  fusing, 
without  gelatinizing  ;  before  heafjng  not  perfectly  soluble.  Koapk/ilUe,  which  often 
contains  duet  or  vegetable  matter,  UacketiB  and  emits  a  burnt  odor. 

Prehnita  was  first  found  at  the  Cape  of  Good  Hope,  by  Colonel  Prehn,  aflei- 
whom  it  was  named  by  Werner.  Ocoui'b  in  granite,  gneiss,  and  trap  roots,  espe- 
cially the  lost. 

At  St.  Christophe,  in  Dauphiuy,  asaooiated  with  azinite  and  apidote;  at  Rate- 
ohinees  and  the  FaBsavftUej,  Tyrol;  in  Salzburg;  at  Friskio  Hall  and  Campsie  ia 
DumbartonBhire,  and  at  Hartfield  Moss ;  in  Eenfrewshire,  in  veins  traversing  trap, 
associated  with  analcime  and  thomsonite ;  also  at  Corstorphine  Hill,  the  Castle  and 
Salisbury  Crag,  near  Edinburgh;  at  Oisans  in  Dauphiny. 

In  the  United  States,  finely  crystallized  at  Farmington,  Woodbuiy,  and  Middle- 
town,  Conn.,  and  West  Springfield'  Mass.,  and  Patterson  and  Bargen  Hill,  N.  J. ;  in 
small  quantities  in  pieiss,  at  Bellows  Falls,  Vt. ;  in  syenite,  at  Charlestown,  Maas., 
Mill;  Sj>w  quarry,  often  in  minute  tabular  crystals,  with  chabazite  ;  also  at  Palmar 
(Tliree  River)  and  Turner's  Falls,  Mass.,  on  Hie  Connecticut,  in  greenstone,  and  at 
Perry,  above  Loring's  Cove,  Maine;  on  north  shore  of  Lake  Superior,  between 
Kgeon  Bay  and  Fond  du  Lac ;  in  large  veins  in  the  Lake  Saperior  copper  region, 
often  oceuiring  as  the  most  common  Teinstoue  of  the  native  copper,  sometimes  in- 
cluding strings  or  leaves  of  copper ;  and  at  times  in  radiated  nodules  disseminated 
throti^  the  copjjer. 

Handsome  polished  slabs  of  this  mineral  have  bean  out  from  masses  from  China. 

The  formula  (-ife'+^Sl)  Si  is  aualogoua  to  that  of  chrysolite  in  the  ratio  I  ;  1, 
and  the  two  species  appear  to  be  homceomorphous,  3J;  2i  in   chry3olite^99''   7'. 

AivTEitED  FoBus. — Prohiiite  occurs  altered  to  Green  earth  and  Feldspar. 


CHLOaASTBOlITE,  C.  T.  Jackson.     J.  B.  Whitney,  Best.  J.  Nat.  Hist,  v,  488. 

Massive,    finely  radiated  or  stellate  in  structure. 
H.=5-5— 6.     G.=3'180.     Lustre  pearly.     Color  light  bluish- 
green.    Slightly  chatoyant  on  the  rounded  sides, 

Composiiion,— (Ob,  Sa)'Si-f  3(Sl,  Pe)8i+8fl=;iIi'-^|Sl)  Si-|-fi=,sni«a  379 
alumina  26-1,  perojtyd  of  ii-on  6-6,  lime  18 '7,  soda  5%  -water  7-6=100. 
Analyses  by  Whitney,  (Kap.  Geol.  L.  Sup.  1861,  97): 

Si  51   ge,  little  :&e    Ca  fJa  K  S 

1.  36-99         25-49         6-43         19-00         S-fO         0'40         7-a2=ilOO-18. 

2.  37-41         24-25        6-26        21-68  4-88  5-77=- fOO-25. 
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316  DESCEIPTrVE 

In  aa.  open  tube  jieWa  water  and  becomes  wliite.  B.E,  fuses  Basily,  with  inttt- 
meseanoe  to  a  grajiaU  blebby  glass.  Forms  a  transparent  glass  readily  with  borax, 
linged  with  icon  ;  a  blue  with  oobalt  solution.  Soluble  in  mui'iatie  aeid,  giving  a 
flocky  precipitate  of  ailioa. 

Ooeurs  on  the  shores  of  Isla  Royale,  Lake  Superior,  in  small  rounded  pebbles, 
which  have  come  from  the  trap,  and  are  waterworn;  it  rcocircs  a  fine  polish. 
Named  from  j^Xapot,  green,  aorpot,  star,  and  XiSot,  stone. 

SAVITE,  MenegUni. 

Diraetric.  In  acieular  rcctangolar  prisma,  very  slender,  termi- 
nating in  pyramids  or  tniocated.     Radiating. 

H,=3.     G-.=3'450.     Lostre  vitreous.     Colorless.    Transparent. 

ComposaiOJi.— (Sig,  S'ft)'Si'-f-3lgi+2fi:,  Beohi=SiIica  49-66,  aluniiua  18-36,  mag- 
neaia  14-56,  soda  11-08,  water  644.    Analyais  by  Bechi,  (Am.  J.  Soi.  [2],  siy,  fi4) : 
Si  4B-n,    Si  IB'SG,    Sig  13-50,    Sa  10-62,    £  1*23,    3  6-5l=100-67. 

B.B.  fuses  with  great  difficulty.    Soluble  in  the  acids. 

Occurs  with  pieranaieime  in  Mie  Gabbro  rosso  of  Tuscany.    Named  after  M.  Savi. 

The  calenlated  oiygen  ratio  for  &,  S,  Si,  S,  in  this  speoica  is  very  near  that 
of  Sehneiderito,  it  being  9  :  9  :  26  :  3,  and  in  the  latter  9  :  9  :  35  :  2. 

SCHNEIDERITE,  MenegUm. 

Oonfusedh'  laininato-radiate. 
H.=3.     Color  white.     Opaque. 

CbmposifJoB.— S(6a,  Mg)'Si'-f  Sl=Si"-f  sS,  Bflolii=(if  Oa  :  %=1  :  1)  Silica  41-T, 
alumina  20'S,  lime  16-B,  magnesia  11-9,  water  B-&.  Analysis  by  Bechi,  (Am.  S.  Soi. 
[a],xiv,64): 

Si  47't9,    Si  1B'38,     Ca  U-ll.    %  11-03,     ft  and  Sa  1-83,    fi  3-41=slO0. 

B,B.  fuses  with  intumescence  to  a  bine  enamel  Dissolves  in.  acids,  even  in  the 
cold,  and  gelatinizes.     In  a  closed  tuba  yields  water. 

Found  with  sloanito  in  the  Gabbro  vobso  of  Tnsuany.  Named  after  M.  SelineJder, 
director  of  the  mine  of  Mount  Oatini. 

CAEPHOLITE,  W.    Karpholith. 

In  radiated  and  stellated  tnfts  ;  fibres  rather  incoherent.  Some- 
times rhomhic  prisma  of  111°  27',  and  68°  33',  Kengott,  with  lat- 

H.=5— 5-5.  G.=2-935,  Breithaiipt;  2-9365,  Stromeyer.  Lustre 
eilky,  glistening.  Ckilor  pure  straw-yeUow  to  wax-yellow.  Opaque. 
Very  brittle. 

Oomposiiion.— (fi'e,  lilQ)'Si-i-3*lSi+6H=(ifi=-4-4Sl)8i-|-IiH.  Analyses:  I,  Stro- 
mejer,  (Untersuch.  410) ;  2,  Steinmann,  (Schweig.  Jour,  xxv,  413) : 
gi         £1        Hn       i'e        £ 

1.  36-15    2a-6T     19-ia     2-29     lO'lS,  bo-O-'lt,  HF  1-47=98-79,  Stromeyer. 

2.  87-53     26-47     18-83      11-36,  ffe  8-27=99-96,  Steiiiniann, 


.  ies,  whitens,  and  fuses  slowly  to  a  brown  opacjue  mass.  With  borax 
forms  a  transparent  glass,  which,  in  the  outer  flame,  assumes  an  amethystine  color ; 
in  the  reducing  flame,  beeomee  green.     Hardly  attacked  by  acids. 

Occura  in  minute  divergent  tufts,  disposed  on  granite,  along  with  fluor  and 
qnartz,  in  the  tin  mines  of  Sohlaokenwald.  It  was  named  by  Werner,  in  allusion 
to  its  color,  from  inp^i);,  ttraw. 
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nrDKOUS   SILICATES,   ZEOLITE 


IV.  ZEOLITE  SECTION. 
I  ANAICIME  GEOUF.     Moi.umetrics, 


Analoime, 

Oxygen  ra 
ItSBii 
1: S:8: 

PlCRANALCIME, 

Gloiiamte, 

IrraBKiTB, 

1:3:4: 

11,  OHABAZITE  GROUP.     Hesagouttl, 

Chabazite, 

1:3:8: 

GuELINPrE, 

1:3:8: 

Leyykb, 

1:3:6: 

111.  GISMONDINE  GROUP.    Din 


Edikgiositb, 

FAUJASttE, 

•SITE  GEOU 
and  homcBomorplioue  witli  tte  ti 

Haemotoue, 

PniLLipaiTB, 

Thombohitb, 

Natgoutb, 

scoleoite, 

Sloanii:^ 


Epihtilbite, 
Hbulasdite, 
BiatwsTKaiTE, 
Stilbtte, 

OAfOBOUinTB, 


r  trimetcie,  with  a,  pearlj  diagonal   elcav- 
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•TIVE   MnSEKALOGY. 

ANALOIME     Cubizit,  W.     Cuboite,  Sreit.     Analzim,  L. 
Honometric     In  trapezohedrons,  f.  39,  also  f. '37,  38.     Cleav- 
age ;  cable,  in  ti'aces.     Also  massive  gi-aiiiilar. 

H.=6— 5-5.  G.=2-068,  Haidinger;  2-278,  Thomson.  Lustre 
vitreonB.  Color  white ;  sometiines  colorless ;  occasionally  gi'ajisb, 
greenish,  yellowish,  or  reddish-white.  Streak  white.  Transpai-ent 
— ^nearly  opaque.     Fracture  subconchoidal,  uneven.     Brittle. 

Oomposiijon..— S'a^Si'-|-SSlSi'+6fi=^iHoa  54-8,  Bluiiiina  23-2,  8oda  U'O,  water 
8-1.  AialysBB;  1,  H.  Rose,  (Gilb.  Ann.  hudi,  181) ;  2,  Henry,  (Po^.  xlyi,  264) ;  3, 
Gonnel,  (Edinb.  J.  Sei.  1829,  263) ;  4,  Thomson,  (Min,  i,  438) ;  5,  Avdajav,  (Pogg. 
lv,10t);  6,  7,  Eiegel,  (J.  £  pf.  Cbem.  si,  aw  ;  tbismiu.  Sdedat);  8,  WaltershanBen, 
(Vnlk.  Gest  266); 

Si         Si        Oa       S«        fl 

1.  Fassatlml,  8512    22'9B     18-63    8-a'7=S9-91,  Eoea. 

2.  "Blagodat,  0«5o!(«,67 -34    22-38    0-35     11-86    9'00,  &  0-66=101'68,  Henry. 

3.  Kilpatriok,            56-07  22-23     18'Z7  e'Sa=99'28,  ConneL 

4.  Giant'aCau8eway,66'60  SSflO     14-66  7-90=10I-15,  ThomsOQ. 

5.  BreTig,                  66-16  28-6B     14-23  8-26,  £,  Ca  lrai!e=101-20,  Avd. 

6.  HeiderMrdien,  57-SO  23-16  663  6-46  8-00,  Fe  0-10=100-83,  EiegeL 
1.  "  56-12  24-00  6-82  6-46  8-00,  Pe  0-16=100-B4,  EiegeL 
8.CyclIdB.6.=2-2S6,B3-7a  24-OS  1-23  7-92  8-60,  %  0-05,  fe  4-46=99 -9 l.Walt. 

B.B.  fusea  on  charcoal,  witbout  intumeBcenoe,  to  a  clear  blebby  glass.  Gelatinizes 
with  difficulty  in  muriafjo  acid.     Tinges  flame  yellow. 

The  (hboite  of  Breitbanpt  {£  37)  baa  a  greeniah-gray  color,  witb  diatinot  clear- 
age,     G.=2-24— 2-28, 

The  Cyclopean  lalands,  near  Catania,  Sicily,  afford  pellneid  cryatala,  (I  37) ;  also 
the  Tyrol ;  trapezobedral  crystals  ooour  in  Dnmbartonahire,  the  Kilpatriok  Hills, 
Qlen  Farg,  generally  opaqne,  and  eonjetimes  three  or  four  jiiebes  through.  Other 
loealitiea  are  the  Faroe  lalandB,  Iceland ;  the  Vincentine,  where  it  occurs  in  amyg- 
daloid, basalt,  and  trap,  witb  prehnite,  cbabazite,  apophyllite,  &o.  At  Arendal,  in 
INorwaj,  it  occnrs  in.  beds  of  iron  ore ;  and  at  Audreasberg  in  tlie  Hartz,  in  silver 
mines.  HovaSootiaaffordafine  specimens;  crystals  like  £  3^,  39,  oceuratBer^enHill, 
New  Jersey;  in  gneisa,  near  Yonkers,  Westobester  Co.,  W.  ¥.,  (£  39);  at  Peiry, 
M^ne,  with  apophyllite,  in  greenstone  ;  abundant  in  £ne  crystals,  with  prehnite, 
dathoUte,  and  calo  spar  in  the  Lake  Superior  r^ion ;  in  the  gangue  of  the  copper,  at 
Copper  Falls  and  norfhwestera.  mines,  and  at  Michippaooten  Island,  (form  2-2), 
and  also  at  other  mines  not  now  worked. 

The  name  Analcime  is  from  ai-nAjtn,  weak,  and  alludes  to  ita  weak  electric  power 
when  heated  or  nibbed. 

MadnophUe  of  Weibye,  Ton  Borok  and  Berlin,  (Pogg.  Ixjtis,  1850),  has  the  com- 
position of  Analcime,  and  although  described  as  trimetrio,  two  of  the  angles  giTen, 
ddsMAdi,  are  130°,  as  in  the  dodecahedron,  J;  0=130°.  H.=6-fl.  G.=;2-a7. 
Mean  of  two  analyses,  by  vonBorek,  andBerlin,  Si  56-00, 5l  24-36,  Sa  14'06,  fi  8-23 
=101-66. 

It  was  found  in  white  and  grayish  crystalG  with  lencophane  and  mosandi-ite  on 
the  island  Lanio,  Norway,  in  syenite.   ■  Named  from  svinofm,  obsa-arity. 

The  Clttthalite  of  Thomson,  (Min.  i,  889,)  oocura  in  flesh-red  Titreons  crystals  in 
amygdaloid  at  the  Kilpatrick  Hills.  K=3-5.  6.^-166.  Opaqaa  or  subtraneluoent. 
Fragile.  Analysis  afforded:  Si  61-266,  Si  23-560,  3Pe  7-306,  if  a  5-180,  Mg  1-288, 
fi  10-668=99-048. 

Ai/TEEKD  FOHMS. — The  Picranalciiiw  of  Mene 
altered  by  the  mi^nesian  procesa.  It  oceors  i; 
cany,  ana  also  in  the  steatitic  paste  of  a  meta 
and  cubo-trapezobedrons  with  distinct  cubic  oleaTage. 
flesh-red  to  colophonite-red;  lustre  Titreous,  Compoiition,  according  to  mean  of 
two  jinalyaeB  by  M,  Eechi,  (Am.  J,  Sci.  [2],  siv,62);  gi  69-11,  Si  22-08,  %  10-12, 
Sa  0-46,  £  0-02,  S  7-67=99-46.  Formnla  S%'  Si'+33aSi*-f6fi,  Bechi,  or  more 
nearly  lIvTg  Bi-^^  Bi'-l-23,  Rammelsberg.  Associated  witb  calcite,  caporcianite,  and 
pierothomsonite. 
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Glottalite,  Thomson.  Monometcio ;  cube  with  ojigleB  truntated.  Vitreous. 
Colorless  or  white.  H.=3— 4.  G.=2-18.  (feinposiiion.— 30ii'Si''+Sl'§i'+24S. 
AnaiyeiB:  gisroi,  Si  16'Sl,  Se  0-SO,  Ca  23-93,  fl  21  ■26=99.  From  greeiiettine  near 
Port  Glasgow  on  the  Clyde  in  Sootland. 

ITTNERITE. 


dodecahedral.     Occurs  granularly  mas- 


Monometrie. 
sive. 

H.=5'5.  G.^2-!i7 — 3-40.  Color  dark  bluish  or  ash-gray,  smoky 
gray.  Lustre  resinous.  Translucent.  Fracture  imperfectly  con- 
choidal. 

Oomposiiion.—'EsseDtieilf  (Sa,  6a)=5i+sSl3i+afi={fe+Sl)Si"s-t-2fi,  with  some 
FaCl,  andCaS.  Analyses  by  Gmelin,  {Scliw.  J.  xxxvi,  74);  acdJ.  D.  Whitney, 
(Po^.  lsx,44a)r 

Si       §      Si      (5a      Sa  ■  S 
I.  34-02  2'86  28-40  1-21  13-16  1'6S,  J^e  0-62,  HCl  0*15,  H  and  HS  10-le=98-86,  6. 
3.  35-69  4:-6a  30-14  6-B4  12-57  1-20,  01 1-25,  fi  (loss)  9-88=100,  Whitney. 

Yields  mnoh  -water  in  a  matrias,  in  which  it  differs  from  the  allied  spaciee.  B.B. 
fiises  easily  -with  strong  intvimesoence  and  evolution  of  snlphuroMB  acid  to  a  blebby 
opaque  glass.     A  clear  glass  with  borasi     Gelatinizes  perfectly  in  acids. 


CHA.BAZITE.  Chabasie,  P.  L.  and  K  Sehabasite,  W.  Chabaein,  Haid.  Levyjie. 
Mesolin.  Hydrolite,  2>e  Dree.  Sareolite,  Tiiisj.  Phaeolite,  Brat.  Ledarerite, 
Jackson.     Acadiollte,  Alger  aod  Jackso«~     Eaydenite,  Oleveland. 

Ehombohedral ;  B: B=W 46',  0 : -S=129°  15' ;  a=Vm.  TTsual 
forma  rhomhohedrons.  Obserred  planes  as  in  f.  474, 475,  with  f 
replacing  the  edges  B:-\.     R  :  -^=1S7°  23',  -4  :  ^=135°  13' ; 


B  :  -i  (over  -2)=:83°  81°',  B  :  -2=119°  43',  B  :  |2=155°  16'. 
Twins :  Composition  parallel  -with  0  ;  also  parallel  to  B.  Cleav- 
age rhombohedral,  rather  indistinct, 

H.=4— 4-5.  G.=2-08~2-17,Tamnau.  Lustre  vitreous.  Color 
white,  flesh-red ;  streak  uncolored.  Transparent — translucent. 
Fracture  uneven.    Brittle. 
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Cowposifion.— (Ca,  Sa,  K:)'Si'+sSlSi'+18a=(E=,  ^Si'-HjS ;  foe  the  Parsboro 
md  Gustafsbet^  ehabazita,  and  also  the  aoadiolite,  (Oa,  Sa,  E)Si+S:lSi'+5H.    Aoal- 


1 

Pftvsboro.  B".  a. 

51-40 

IT -65 

8-91 

1-09 

0-17 

19-66,  Pe  0-86=99-79,  Hof. 

a.  FMiSflthal, 

48 '63 

10 -aa 

0-28 

3. 

48-18 

19-27 

9-66 

1-54 

0-21 

2I-10=.99-95,  Hofmann. 

4 

Guatafaberg, 

50-66 

17-90 

9-3t 

1-70 

19-90=99-52,  BerzeliuB. 

6 

mS'oolm, 

48-36 

9-78 

0-35 

a-66 

CaO-47)=100,  Eammelaberg. 

6 

48 -te 

17-44 

10-47 

1-66 

21-72=99-93,  Thomson. 

7 

eo-14 

17-48 

S-47 

2-58 

20-83=99-50,  ConnelL 

S 

Faroe, 

47-76 

20-88 

6-74 

2-84 

1-66 

21-80=99-68,  Duroeher. 

9 

4-7 -00 

isii 

10-63 

0-65 

0-SS 

22-29,  Pa  0-15=100-76,  6. 

0 

Pnrsboro, 

52-14 

19-14 

7-84 

0-71 

0-98 

19-19=100.  Rammelabere. 
19-B6,  Srg0-2a,  Engelhardt 

1 

GiesBaii, 

48-81 

19-47 

11-01 

1-17 

2 

AcadioliU, 

62-02 

17-88 

4-24 

4-07 

8-08 

18-80=99-54,  Hayes. 

3 

52-20 

18-27 

6-68 

2- 

2 

20-62=99-69.        " 

1 

Leipa,  Pkaeolit 

46-46 

21-46 

10-45 

0-96 

1-29 

19-40=100,  Rammelsberg. 

15 

46-20 

23-30 

10-S4 

1-17 

19-05,  MgO -34=100,  Ramm. 

a 

45-63 

19-18 

18-80 

1-68 

1-81 

17-98,  %   0-14.  ¥e  0-43= 

RB.  iatumeaoas  and  fiieos 

toabl 

bbygl 

88,  ne 

arlyo 

paqvie.    Diesolves  in  muriat- 

-   ,  'iraple 

color  is  rad,  though  passing  into  -irliite.     In  some  crystals  the  color  is  arranged  in  a 
tesselated  naoner.  the  angles  being  nearly  colorless. 

Haydenits  is  ft  yellowish  ohabarite  from  Jones's  Falls,  Maryland.  Levy  made  the 
form  an  oblique  thombie  prism  witli_  J :  7=98°  22',  0  :  7=96°  6'.  The  form  ia  ac- 
tually a  sealenohedron  (f.  47G)differingbiil  slightly  fi-om  tbe  rhombohedron;  it  is 
apparently  the  same  scalenohedron  that  occurs  in  the  So\a  Scotia  chabazite ;  angle 
oV  edge  Jf=97-98'',  of  edge  Y,  about  176^.  ^  The  orystaU  are  often  in  twins  paral- 
lel to  R,  and  they  are  inerusted  with  chlorite,  and  sometimes  consist  of  this  min- 
eral, nnlika  the  accompanying  lieulandita,  (beaumontite).  Delesse  obtained  in  an 
aaalysia  of  the  haydenite  (ReTua  Sei.  ixv,  107),  gi  49-5,  Si,  Pe  28-5,  Ca  270,  lilg 
trace,  fi  2-60,  H  a]-0=99-3. 

Chabazitc  occurs  mostly  in  trap,  basalt,  or  amygdaloid,  and  ooeasionaUy  in  gneiss, 
syenite,  and  mica  elate. 

Occnra  at  the  Faroe  Islands,  Greenland,  and  Iceland,  associated  -with  chlorite  and 
stilbite;  at  Anaaig  in  Bohemia,  in  a  hind  of  ereenatone,  (the  grauetein  of  Werner); 
at  Annerode  near  Giessen;  at  the  Giant's  Caase-wfty,  Kilmaleolm,  Ranfre-wahire, 
Isle  of  Stye,  Ac  In  Nova  Scotia  wine-yellow  orfiesh-red  (the  last,  the  aoadiolite), 
associated  with  henlandite,  analcime,  and  caloita.  Phacolite  occurs  at  Leipa  in 
Bohemia. 

Both  masBiye  and  incrtisted,  at  the  Pangatnct  stone-yiarry,  Stoniogton,  Conn., 
with  soapolite,  aphene,  and  apatite;  also  yallowiah-red  m  Horth  Killingworth,  on 
the  Esaex  turnpike;  at  Hadlyme,  Oonn.,  on  gneiss;  in  syenite  at  Charlestown.MnBe.; 
also  at  Chester,  Mass.,  in  amygdaloid ;  at  Bergen  Hill,  N.  J.,  in  small  crystals ;  in. 
the  same  roct  at  Pievmont,  N.  Y.     Phacolite  has  been  reported  from  New  York 

The  name  Ohahaiiie  is  from  x"^"^'"!,  an  ancient  name  of  a  stone.  Phacolite  is 
from  ^fltot,  a  bean,  and  Mas ;  and  AcaMolite  from  a  former  name  of  Nova  Scotia. 
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ITTPEOUS   SILrCA'rES,    ZEOLn"E  SECTION. 


n-Cliabasit.    Hydrollte.    Heraehei- 

Hexagonal.  Observed  planes  as  in  the  figure,  with  sometimes 
the  pyramidal  and  prismatic  edges  trunca-  ^^fj 

ted;  1:1  (pyram.)  142°  26';  (basal}=80'' 
8',  Brewster,  80°  54',  G.  Eose,  80°  6',  Du- 
fr^noy,  79"  44',  Breithaupt,  80°  8',  Brooke 
and  Miller.  0  :  1=139=  56',  0  :  12=143° 
Cleavage :  parallel  to  the  faces  of  a 
led  prism,  perfect,  G.  Eose,  {Kryst, 
Chem.  Min.,  1853, 100). 

H.=4-5.     G.=3-04— 2-12.     Lustre  vitreous, 
ish-white,  reddish-white,  flesb-red,  translucent. 

CompositioTi Like  ttat  of  ohabaBitB,  the  eomponnd  therefore  being  dimorphous, 

according  to  G.  Boee.    The  HerBohelitB  affords  the  same  excepting  15  S. 

Analyses:  1,  Coanell,  (EdinU  New  Phil.  J.  1888);  2,  S.Rammelsberg,  (Pogg.  riis, 
ail);  4,  5,  Damour,  (Ann.  Ch.  Phys.  [3],  lav,  99);  8,  Walterahansen,  {Tnlk.  Gesf, 
261): 

gi     aa   da  Sa    fi:    a 

1.  Glenam,  48-5S  I8-0B  S13  3-85  0-8B  Bl'Sfi,  Po  0-ll=98-75,  Oonndl. 

2.  "  46-40  21-09  3'67  7-29  1-60  20'41=100'47,  Rammelsberg. 

3.  "  46'66  aO-10  3-89  1-09  1-87  29 -41=100 -02,  Eammelsberg. 

4.  Serickelile,  EtRU,  41-99  20'90  0-88  8-83  4-39  11-84=99-23,  Damour. 

5.  "  "       47-46  30-18  0-26  9-85  4-17  17-68=99-06,  Damoor. 

6.  "  "      46-46  19-21  4-76  6-27  2-8S  17-86,  lirgO-42,  S'e  l-14=e7-99,  W. 
B.B.  like  chabajite.     Gelatinizes  icjth  mnriatic  aeid.    TTaltershausen  found  a, 

trace  of  phosphoric  aeid  and  supposed  it  combined  with  the  Pe.  Oocara  in  amyg- 
daloidal  roaka  at  MonteccMo  Maggiore,  and  at  Castel  in  the  Vicentine,  at  Glenarm, 
and  the  Island  Magee. 

Omelinile  is  usually  considered  rbombohedral,  and  the  crystals  as  ttrins,  secon. 
dary  to  a  rhombohedron  of  86°  18'.  Tamnan  makes  K  :  ii  as  in  chabasite,  and  the 
pyramidal  faces  the  form  4'.  The  hexagonal  cleavage  observed  by  Eose  separates 
it  widely  from  ehabasite.     It  woe  named  after  Pro£  0.  Gmelin,  of  Tubingen. 

Merichdite  is  from.  Aoi  Castcllo,  Etna,  Sicily,  along  with  Phillipsite.  The  erys- 
tals  are  colorless  hexiagonal  prisms  and  tables,  and  are  generally  aggregated  like 
those  of  Prehnita ;  bases  convex  with  traces  of  a  flat  rhombohedron.  Damour's 
analyses  give  i^a,  6)'  Si'+SSil  Si'-|-15fl,  making  it  a  distinct  compound  fi-om  the 
above.  The  angles  of  the  pyramidal  edges  are  124°  4S',  and  the  base  makes  with 
the  pyramidal  fices  132°  nearly.    H.=6'5.     G.=2-06. 

Ledererite  of  Jackson,  from  Cape  Biomidon,  Hova  Scotia,  has  the  form  of  Gmeli- 
nite.  It  has  the  same  formula  with  one  third  the  amount  of  water.  Analysis  by 
Hayes:  gi  *9-47,  SJ  21-48,  Ca  11-48,  S'a  3-84,  Po  0-14,  S  8-58,  P  3-48=98-67, 
(Am.  J.  9ci.,  xsv,  78).  G.^2-16e.  Named  after  Baron  Lederer,  formerly  Austrian 
Consul  at  New  York. 

LEVTNE,  BrewsUr. 

Ehombohedral:  ^:i?=106°4';  (9:^=136°1';  ffl=0-83583. 
Ohserved  planes  as  in  the  annexed  figure,  478 

withalso-3;  2:  2=79° 29',  (?:  3=109° 3', 
0  :  2=117°  23'.  Cleavage,  B,  indistinct. 
Twins  compounded  parallel  to  0.  Crys- 
tals often  striated ;  often  in  druses. 

H.=^^-4-5.      G.=2-09— 2-16.     Lustre 
41 
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rfaa  DESCEIPITVE  MINEEALOGy. 

vitreous.     Colorless,  white,  reddish,  yellowish.      Ti-anspai'ent  to 
translucent. 

Oompoiitiim. — CaSi+SlBi+4fi^0a+iSl)Si''-f4fi,  from  Damour's  analyses, wliicli 
contain  1^3  silica  than  the  others.  Berzelius's  analyses  gives  the  foi'miila  of  ohab- 
asJte.  Analyses;  1,  2,  Berzelius,  (Jahreab.  iii,  146,  v,  ai6);  8, Connel, (Phil Mag.  y, 
50) ;  i,  5,  Damoor,  {Mn.  d.  M.  [4],  iz,  333) : 

gi        ai  Ca-    Sa       £        fi 

1.  Faroe,  Zeepie,   48'00    20*00      8-35     2-36    0-41     19-30,  STg  0-4=99'3a,  Berz. 

2.  "      Jfesolm,  il-m    21 'W      I'BO    4-80     18-19=99-79,  Beri 

3.  Skye,  Xeayne,     46-30    22-41       9'T2    1-86    1-26    19-6!,  Se.Sln  0-96=:102W,  0. 

4.  Mand,2eifl/Jte,45-04     21-04       9-12     1-42     1'68     1 1-49=99 -84,  Damour. 

5.  "  "       46-16    23-56     lO-el     1-38     1-64    ll-aS^lOO'Sa,  Danionr. 

BB.  fnsea  to  a  blebbj  glass  nearly  opa<Liie,  Soluble  in  aoids  when  pulverized, 
without  Eslatiniang. 

Found  m  amygdd.oid  at  Glenaim ;  Hatfield  Moss,  Ronfrewshiro ;  at  Dalsnypen, 
Faroe;  at  Oodhavn,  Disco  Islaod,  Greenland  ;  at  Skagastrand  in  Iceland.  Hamed 
after  the  English  Mineralogist,  Mx.  Levy. 


eiSMOMDIHE,  Be'ud.    Ahrazite,  Breislah 

Dimetrie.  In  octahedrons,  either  separate  or  elnstered  into  mam- 
millated  forms  with  a  drtisy  surface ;  basal  angle  92°  30',  pyramid- 
al 118°  30',  Maiignac. 

H.=4'5.  G-.=3-265.  Bluish  white,  grayish,  reddish.  Lustre 
splendent.     Transparent  to  translucent, 

Chmpoaition.--{(j&,  fi)'§i+2Sl8i4-9S.    Analysis  by  Marignao,  (Ann.   Cb,  Fhyg. 

Si  S6-88  3l  21-23,  Ca  13-12,  £  2-86,  fi  21-10=100'1S. 

Easily  disaoWae  in  acids  and  gelatinizes.  At  100°  C,  yields  one  third  of  its  water. 
B.B.  whitens,  intumesces  mnch,  and  melts  to  a  milky  glass. 

Oocnrs  at  Capo  di  Boto  near  Rome,  asBociated  wiui  Phillipsite,  and  often  the 
latter  is  inTolved  in  the  grouped  crystallizations  of  the  former.  The  cryatalline 
snrfacea  of  the  oetahedrona  are  not  aTen,  and  afforded  Marignao  Tery  variable  angles ; 
angle  at  the  baae  from  93°  80'  to  89°,  and  pyramidal  edges  from  111°  to  122°. 
The  ^es  of  the  crystals  never  have  the  striie  of  those  of  FhiUipsite,  and  the  mam- 
millated  Bpecimena  are  not  columnar  within ;  moreover  Phillij^ite  does  not  lose  any 
of  its  water  below  100°.  Kobell  analyzed  the  mineral  called  Gismondine  or  zeago- 
nite,  witii  a  different  result,  (J.  t  pr.  Chem,  iviii,  105),     (See  below.) 

Brooke  oocsiders  them  eruciiorm  twins  of  Phiiiipsite.  Kengott  mates  them 
distinut  and  dimetric,  stating  that  they  have  an  octahedral  cleavage. 

Zeasokite.  Occurs  in  trimetric  crystals,  the  angles  of  the  fundamental  oatahedron 
being  according  to  Kengott,  121°  44',  120°  31',  89°  13',  which  are  near  those  of 
Philfipsite.  G.=2-218,  Kengott,  or  same  as  for  Phiiiipsite.  Kobell  obtained  in 
an  aaalysia  of  this  mineral, ] J.  f  pr.  Ch.,  xviii,  10a),'8i  42-60,  51  26'60,  Oal'BO.fi: 
6-SO,  fl  17'66^1O0-O6.  But  it  has  been  supposed  that  the  specimen  was  a  mixture 
of  Phiiiipsite  and  Gismondine.  Zeagonite  and  Phiiiipsite  (p.  824)  appear  to  be 
correctly  t^arded  as  one  species.  Soaeehi  reports  both  to  the  same  species,  and 
mentions  Sonuna  as  a  Locality. 
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EDITiGTOHITB,  Said.     Brewster's  Edinburg  Jour.  Sisi.  iii,  316.    Anticdrit,  Breie. 

Dimetric;   liemihedral.    (9:1*=145°  ^''^ 

59';  a=0-674T3.  Observed  planes  as 
in  the  annexed  figtire.  0 :  l=136''20i', 
7: 1=133  ''39J',7: 4=115°  26',  1: 1,  over 
summit,  92°  41',  ^ :  ^  ib.  129°  8'. 
Cleavage :  /perfect. 

H.=4— 4-5.  G.=3-7— 2-75.  Lustre 
vitreous.  Grajisli-wbite.  Streak  uncol- 
ored.    Translucent.     Brittle. 

OimJiositJoa.— 3fia3i+tSlgi-f  12B:.    Analyeis   by  Mr.  Ueddlc,  (Greg  and  Lett- 
Bom'BBritMm.): 

§i  31-263,         Si  28'7B1,         Sb  26-514,         fi  12-4e2— 100. 

At  a  high  heat,  before  the  blowpipe,  it  fuses  to  a,  colorlesB  mass,  having  first  given 
off  water,  andbeoome  wliite  and  opaqne. 

Edingtonite  oeours  !□  small  crystals,  with  datholita  in   tho  Kilpatriok  hills. 

FAUJASITE,  DantmiT. 

Dimetrie.     0  :  1^=127°  15';  <](=1'315.     In  octahedrons  ;  liili 
(pw.) =11 1=^30',  (bas.)=105''  30.' 


Q.= 


Colorless — brown.     Fracture  vitreous  and 


Cbmyotifion.— fi3i+Sl  gi=+9fl:=(B+Sl)gi'+9a=8iUoa  46,  almmna  17,  lime  5, 
soda  6,  water  27. 
Analysis  by  Damour,  (Ann.  des  Mines,  [4],  siv,  67) : 

gi  46-13,        SI  16-ei,        Ca  4-7S,        Sa  5-09,        fl  27-02=99-83. 

a  and  fuses  to  a  white  blebby  enamel. 

Occurs  with  black  ao^te  in  mandelsteic  at  Kaiaerstuhl  in  Baden.  It  was  named 
by  Damour,  in  honor  of  Faujas  de  Saint  Fond. 

From  the  above  dIm.enaionB,  0  :  1^^118°  16',  which  is  near  a  corresponding  angle 
in  apophyllite,  etc  ;  also  as  near  O  :  2  in  Zii'Con,  Kutile,  ate,  or  0  ;  4i  in  Scapolite 
and  Mellihte. 


Trimetric:  /:  7=91°  46',  0  :  B=144°  24' ;  a:  ij  0^0-716  :  1 
:  1'031.     Observed  planes  as  in  figures,  with  also  If,  1  and  1^. 
O  :  1=135°  4'.       0  :  24=135'^  45'.         li  :  li  (top)=110°  26'. 
O:m=90°.  l:l(mac.)=121°6'.     2i  :  2i  (top)=71°  30'. 

O  :  1^=145°  13'.  l:l(braclt.)=U9°4'.  IJ  :  l4(brach.)=163°16'. 

Cleavage :  i^  and  m  imperfect,  the  latter  a  little  the  most  dis- 
tinct. Twins :  (fig.  481),  composed  of  four  individuals,  face  of  com- 
petition /;  common.    Rai'ely  massive. 
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DEBCKIPTIVE   I 


H.=4-5.     G. =2-39— 2-498.      Lustre   vitreous.      Color  white; 
>a3sing  into   gray,   yellow,  red,  or  brown.     Sti'eak  white.     Sub- 


transparent — translacent.     Fracture  uneven,  imperfectly  conclioi- 
dal.     Brittle. 

awipo«*!on.— SaSi-|-?iiSi'+5H=(Sa+5l)Si'+6fi^8ilii!a  4fO,  alinnina  Ifi'6, 
baryta  24-8,  water  14-6=100,  AnalyeeB  ;  1,  2,  3,  Kohler,  {Po^.  xxxrii,  661) ;  4, 
Rammelsberg,  (HaEdw.  J,  200) ;  6,  Coiinel,  (Ed.  N.  Phil.  J,  July,lS32,  33);  6,  Da- 
mour,  {Ann,  dea  M.  [4],  is,  336,  and  Compt.  Rend,  ixii,  746) ;  7,  8,  Damour,  (Ann.  d. 
Micea,  [4],  is,  S15): 


1.  Andrasabei^,     46-63  16-8' 

2.  trontian,         iG-lO  16-4] 

3.  OberBti 


Si      ga    Ca      &     £ 


5.  Str(.nl 

6.  '■ 
'7.  -Mb™. 


1'02  I6-03!=100'08,  Kohler. 
;0-8I  0-68  0'90  16'n=99'96, 
:6'95  16'64  19-12  I'lO  1-10  16'24=99-77, 

48-74  17-85  19-22 14'66=100*27,  Eammalsbarg. 

47 '04  16-24  20-85  O'lO  O'SS  14'92,  STa  0-84,  Pe  O'24=I00-ll,  G. 

47-74  15-68  21-06  0-18  1S'19,  S'aO-80,3Pe  0-61=99-76,  D. 

47'6016-3B  aO-86  0-81 14'16,  tSa  0-74, Pe  0-65=10I'21,  D. 

8,  "  41-69  16-71 20-46 14-16,^8  0'56=99-47,  Damoui'. 

B.K  on  charcoal,  melts  without  intumesoenoe  to  a  olear  globule.  Phosphoresces 
when  haatad,  giving  oat  a  yellow  light.  Soaroely  attacked  by  the  acids,  unless 
they  are  heated,  and  then  not  gelatinizing. 
Hapmotoma  ooonrs  in  amygdaloid,  and  alao  on  gneiea  Bad  in  metalliferous  veins. 
Strontian,  in  Argyleshire,  affords  both  simple  and  compound  cryatala  of  this 
speoiea,  the  fonner  sometimas  an  inch  through.  Ooeura  also  in  a  metalliferous  vein 
at  Andreasberg  in  the  Hartz ;  at  Oberstein  in  Deuxponts,  in  siUaoous  geodes;  at 
KoQgsberg  in  Norway,  on  gneiss;  with  analcime  in  the  amygdaloid  of  Dumbarton- 
shire, in  simple  crystals. 

Named  from  apHot,  j'oJn(,  and  n 
tals  in  the  ordinary  t'  '  '  ' 

pyramidal  faces. 

Morvenite  occurs  at  Strontian,  and  is  distinguished  by  its  more  briOian 
■  (Ann.  ^   "'■■"'  '-  ' 


Damour  and  Descloizeaux  show  it  to  be  barn 


i.  M.[4],  i 


Trimetric.  Simple  and  compound  crystals  like  those  of  liarmo- 
tome.  1  :  l^lSl'^^SO',  130°  44  and  88"  40',  Marignac;  120°  42', 
119°  18',  and  90°,  Brooke  and  Miller. 

■^£,=4: 4-5.  G.=2-3;  3-213,  Marignac.    Lustre  vitreous.  Color 

white,    eometimea    reddish.     Streak  uncolored.      TraMlucent— 
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SILICATES,   ZEOLITE  SECTION.  62,0 

C«mpo)iU<m.—(ba.,±)  Si+SlSi'+Sfl.  G.  Ro3e={fi+Sl)  Sp-]-5at=Siliea  61-B, 
aluraina  19-4,  lime  8-4,  potash  B'9,  -arator  17  '0=100  ;  or  BW+85lgi''+13H=ailioa 
60'2,  alumina  21'3,  lime  7-0,  potash  6-5,  water  I5'0=100  |  or  the  last  with  16S= 
Silioa48'4,  alumina  20'6,  limo  6'7,  potash  6-8,  Water  IBO^IOO. 

Analvfloa  ■.  I,  2,  Graelin,  (Leonh.  Zeits.  f.  Min.  1825) ;  B,  4,  Kohler,  (Pogg.  sxsvii} ; 

6,  Oonnel,  (Edinb,  PhiL  J.  xsxv,  1848,  8^6)  ■  =   **"-' ' '         "'     "         ''*■■'     ■'" 

41);  1,  8,  Damour,  (Ann.  d.  M.  [4],  ix,  3S6); 
10,  11,  Walterahausen,  (Vnlt.  Gest.  268)  : 


8.  Marburg, 

10.  Aci  Caetello, 

11.  Falagonia, 


Si      Si    Oa  g 

48-51  2I'16  6'26  6'S3 

48-02  22-61  6-66  7'60 

60-45  21^8  6-60  3-96 

48-2228-837-23  3'89 

41-35  21-80  4-86  6-56] 
43-64  24-3e6-9ai0-35. 

48-41  22-04  8-49  6-19 

60-16  S0-B4  7-74  6-50 

48-17  21-116-97  6-61 

48-68  19-88  3-99  3-S2 

48-37  21-07  8-34  6-16 
a.  ProbBblj  as 


IPe     fi 

0-9B  17-28=100-38,  Gmelin. 
0-18  16-75=100-62, 

16-82=99-49,  Kohler. 

17-65=100-22,      " 

Sa  8-70  16-90=100-21,  C!onneL  G.  3-17, ' 

16-06=100-36.  Marigoao. 

15-«0=1 00-73,  Damour. 

14-66=100-00,        " 

"  0-6S  16-62,  =Po  0-24,  Ba  ij-.=100-85,  G. 
"  6-18  14-76,  "  2-64,'JileI-60=IOO-34,W. 
"  8-41  14-54,  "0-71,*  "  l-42=08-Bl,  W. 
phosphatfl. 


B  Bomowhat,  and  fiiaes  lite  other  zeolites.  PulvariKed,  diaaolveB 
very  easily  in  muriatic  acid  and  gelatinizes. 

In  large  tranBluoent  eryatala  in  amygdaloid,  in  tlio  Giant's  Ca-uae-way  in  Ireland, 
and  in  ^eaf-like  a^regationa  at  Oapo  di  Bove,  near  Rome ;  also  in  long  oryetals  in 
radiating  masses,  at  Aei  Oastello  and  elsewhere;  among  the  Vesnyiaii  lavas ;  at 
Stempal,  near  Marburg  J  Habichtswalde  near  Cassel;  Annerode  near  Gie^en;  in 
Iceland.    Named  after  the  English  mineralogist,  J,  Phillips. 

The  name  Christianite  was  given  by  Deaoloizeaus  to  the  Marburg  harmotome 
and  crystals  from  an  amygdaloid  in  !Uelaud. 

To  phiHipsite,  Brootehas  referred  the  aeopoBiJeandjiswiondine,  from  Capo  di  Bova 


THOlKOBTrE,  Brooke.      Mesotype,  (in  part),  Hauy.      Kcodle  Zeolite,  (in  part), 
Werner.     Comptonito,  Brewiter.     Chalilito,  37iom.     Triploklas,  Br.      Ozorkite, 

Trimetric.     J:  J=90°40';  0  :  U^lii"  9';  *sa 

a:i:  e=0-7225  :  1  :  1-0117.    Observed  plat 


as  in  tlie  annexed  figure.  0  :  2*=:125  ,  **  :  / 
=134"  40'.  Cleavage :  H  and  u  easily  obtain- 
ed. Also  columnar,  structure  radiated ;  also 
amorphous. 
H.=5— 5-5.  G.=2-35— 2-4;  2-35— 2-38, Comp- 
tonite,  Zippe.  Vitreous,  inclining  to  pearly. 
Snow--white :  impure  varieties  brown.  Streak 
uncolored.  Transparent — translucent.  Frac- 
ture uneven.    Biittle, 

Oompodtion.—{()a.,  Sa)'Si+-83i§i-f-7a,  (6fi,WaltershaUBen)=8iIioa  37-4,  alumina 
31-8,  hme  180,  soda  4-8,  water  13-0. 

Analyses;  1,  Berzelius,  (.lahresb.  ii,  96);  3,  Ramraelsberg,  (J.  pr.  Chem.  lis,  349); 
S,  Eetziafl,  {Jahresb.  iy,  154);  4,  Zippe,  (Verh.  Ges.  Mus,  Bohm.,  v.  1836,  39);  6,  8, 
Eammelsberg,  (Pogg.  slvi,  2881 ;  7,  Melly,  (Bib.  Univ.  N.  S.  xt,  193);  8,  Eacamela- 
berg,  (J.  £  pr.  Cham,  lii,  B48,  mean  of  results) ;  9, 10,  Smith  and  Brush,  (Am.  J,  Soi. 
[a],  xvi,  50) ;  II,  12,  Walterhausen,  (Vnlt.  Gest.  373,  277) : 


>y  Google 


33(j  DESCEIPTrVE  MUnntALOGY. 

Si    ai    Ca  Sft   fe   s 

1.  Kilpatricfe,  88-80  30-^0  18-64  4'63   13-X0=100-17,  Berzelius. 

2.  Dumbaiton,  SM -09  31-62  12-60  4-62  13-40=100-20,  Eammelaberg. 

5.  Faroe,                    39-20  30'05  10-58       8-11      X3'40,  Pe  05=101  "84,  Setzma. 
4.  Heeberg,  (?<imjii.,   88-26  32-00  11-96  6-53   ll-60=100-24,  Sppe, 

e.        "  "  38-^3  30-84  13-43  3-85  0-64  13-10=100-49,  Eamm. 

6.  "            '■          38-T7  31-92  11-90      454      12-81=100,  Eamm.     G.  2-81. 
1.  Hljogen,  37-00  81-07  12-60  6-25   12-24=99-16,  Melly. 

8.  Hauonatein,  38-63  31-26    7-27  8-03   18-30=99-43,  Ramm.  G.  2-867. 

9.  OzarHte,               86-86  29-42  13-95  3-91    —  13'80,  ¥e  1-66=99-88,  S.  &  B. 
JO.        "  87-08  31-13  13-97  3-72   13-80=99-70,  Smitt  A  Bruah. 

11.  aarphoatUbile,       39-28  39-60  12-38  4-09  0-88  18-23,  ]!iIg0-13,Se  1-49=100-48,W. 

12.  Thomsonite,  39-86  31-45  13-33  6-30  1-00  11-39=102-33,  Walteraliauaen. 

B.B.  intumeBL-aa,  becoming  white  and  opaque ;  the  edges  merely  are  rounded  at 
a  high  heat.     When  pulverized  it  gelatinizes  with  nitric  oi-  imirfatic  acid. 

TEomaonite  oecura  near  Kilpatciat,  and  Lochwinnouh,  Scotland,  in  amygdaloid, 
Comptonite  is  met  -with  in  the  laTaa  of  VesnTine ;  in  baaalt  at  the  PBaaterionte  in 
Saxa  Weimar,  at  Seeberg  and  elaewheco  in  Bohemia  in  the  cavities  of  elinkatone  ; 
in  the  Cyclopean  ialands,  Sioily,  with  analcime  and  phillipsite ;  in  Faroe  ;  in  phon- 
olite  at  Haiisnateia,  (called  Meaolite  of  Haiienatein.) 

Long  alender  prismatic  cryatalh'zations  of  a  grayish  white  color  are  obtained  at 
Peter's  Point,  NoTa  Scotia,  where  it  jaassooiated  with  apophyllite,  meaotype,  lan- 
moutite,  and  other  trap  minerals. 

Oaariits,  as  Smith  and  Brash  ahow,  ia  on  amorphous  or  fibrous  radiated  Thom- 
sonite, It  oaonrs  at  the  Ozat-k  Mts.,  Arkansas,  with  eheolite,  and  appears  to  have 
resulted  from  its  alteration ;  it  is  oftsa  mixed  with  apatite  in  (iolorless  slender 
prisms.     In  analysis  10  some  We  is  included  with  the  S:l. 

Ohalitile  of  Thomeon  maybe  an  impure  maaaive  thomsonite.  It  afforded  Thomson, 
(Miu.  i,  324),   and  y.  Hauer,  (Jahrb,  Geol.  Eeiohs.  1868) : 


36-66         51  26-20         Ca  10-28 
38-68              2771             12-01 

Sa2-7a        a  16-86 
%0-86             14-32 

Pe  9-28=101-70,  T. 
t»-.=99-46,H. 

From  the  Donegore  Mountains,  i' 

a  the  eounty  of  Antrim. 

Color  deep  reddish 

According  to  Kengott,  Chahhte  includes  two  species.  The  one  analyzed,  is  miis- 
aive,  with  a  splintery  fi-aeture,  aubtranalueent  to  opacpie  ;  streak  yellowish  and  a 
little  greasy ;  B.B.  foses  with  intumescence  ;  in  a  tube  yields  water,  and  blackens. 
The  other  K  flesh-red ;  H.=5,  6.=2-24;  KB.  ftises  with  more  difficulty  than  the 
preceding  to  3  white  blebby  glass ;  it  appears  to  contain  but  httle  water.  (Sifaungs, 
Wien.  Aiad.,  x,  179). 

Scoulerite  of  Thomaon  ia  near  thomsonite  in  composition,  but  oontsina  leas  alumi- 
na and  water,  and  6}  per  cent,  of  soda.  It  comes  from  Port  Rush  id  Ireland,  (PhiL 
Mag.  Deo,  1840,  402.) 

Oarphoslilbile  from  Bernflord,  leelaEd,  is  atraw-yellow,  and  columnar ;  it  gives 
the  osygen  ratio  for  fi  ;  H :  Si :  fl=l ;  8 ;  4-4  ;  2-6.     G.=a-S63. 

PioBornoHsoiirrjt— Msneghioi  and  Beehi,  (Am.  J.  Sci.,  [2],  xiv,  63).— This  species 
is  like  Thomsonite  in  form  and  near  it  in  composition.  The  soda  ia  j.-eplaced  by 
magnesia,  and  it  is  posaibly  the  resnlt  of  oltoration.  It  occurs  in  radiated  maasea, 
laminated  in  struotm-a,  and  cleaving  with  equal  eaae  parallel  to  two  aides  of  a  rec- 
tangular prism.  K=5.  G.=2-278.  Lustre  pearly.  White.  Transparent  in  small 
fcMmenta.     Very  fragile. 

Oo!t^oiition.~{(i».  %)"Si4-2i3lSi+44a     Analyais : 

Si        Si       Oa      i&g     sra,6     a 

40-36         31-26         10-99         6  26         0-29         10-79=99-84. 
B.B.  foses  to  a  white  enamel,  with  intum,esoenoe.     Dissolves  in  cold  aoids  and 
gelatinizes.     Oeeura  with  caporoianite  in  the  Gabbro  rosao  of  Tuscany.    The  name, 
from  aiKpoi,  Utter,  and  Thomsonite,  alludoa  to  the  magnesia  present. 
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Trimetric.  /  :  7=91°,  0  :  li=^Ui°  23'; 
o  :  5  :  0=0-7165  :  1  :  l-one  ;  i  :  J  (mac.)=143'' 
20',  (brach.}=142°  40',  I:  ^=116°  40'.  Ci-ystals 
nsiiatly  slender,  often  aeieuiar ;  frequently  inter- 
lacing, divergent,  or  stellate.  Also  fibrous,  rad- 
iating, and  massive. 

E.=5— 5-5.  G.=2-1T— 2-24.  Lustre  vitreous, 
sometimes  inclining  to  pearly,  especially  in 
fibrous  varieties.  Color  white,  or  colorless ;  also 
grayisli,  yellowish.  Streak  uncolored.  Ti'ans- 
parent— translucent, 

Oiwjipositioa.— Sa8i-|-S18i-|-2E=SiKea  47'4,  alumina  38-9,  soda  16'2,  water  9-5. 

Analyaea:  1,  Klaproth,  (Beit,  v,  44);  2-4,  Fuehs,  (Sohw.  J.  viii  and  XTiii);  6, 

Thomson,  (Min.  i,  317);  6,  Koball,  (J.  i;  pr.  Ohem.  xiii,  7);  1,  Risgel, (Jahrb. Phanc 

"■'     "    9,  10,  Soheerer,  (Pogg.  Isv,   276);   II,  Thomson,  (Min,  i, -""'-  ■"    "  " 


Bi  SI 

1.  Edgaa,  48'00  24'2S 

2.  "  47-31  26-60  1-36     16' 
8,  AuTOi^ne,  <!rysC.  47-76  2B-88     — 
4.  Tyroi,  maaHve,  48-63  24-82  0-21 
6.  Antrim, cryst.  47'68  26-43  0-68 

6.  Greenland,  mamss,  4fi-94  37-00     

7.  Hogau,  43-06  25'80  3-10    16-76      9'00=100'70,  Riegel. 

8.  Berffmannit^,  red,  ilSl  26-66  0-73     14-07       9-77,  Oa  0-68,  £  (/.=9S-88,  S. 

9.  "  vjkite,  48-12  3696  022    14-28    10-48,  Ca  0-69,  S:ii-.=100-7,  a 

10.  SaiMoUte,  48-38  26'42  0-24    18-87      0'42,OaO-44,fi:i-64=lOO-81,a 

11.  LehanUte,  47-88  24-00     13-20    13-60,  Oal  ■62=99-66,  Thomson. 

13.  'LoM^YK,  NairoUte,  48-88  26-37     16-00      B-55,fi:o-S6=l(10-98,  Gmelin. 


■00=99-60,  Klaproth. 

■88=99-16,  l^ehs. 

■31=89-16,  Puoha. 
„„      .■60=98-96,  Fnehs. 
■93    10-44,  Oal -4=101 -88,  Thomaon. 
■        9-60,  Cal -8=100-04,  Kobeii 


13.  IronNairolUe, 

46-54 

18-94     7-49 

14-04' 

14.  Brinicite, 

43-88 

28-39      

10*32 

16. 

4S-S2 

26-24 

16-97 

16. 

48-50 

26-05      

16-49 

a-WlthaUiU 

potash. 

.  „ . ,  ^  ,  ^  ij,  SlnO'55=99-3li„ 
9««3,Ca  6-88,  ]&g  0-21.  Soudea. 
9-47,  Oa  ir.=100-00,  Korte. 
9-29,Oaij-.=100^33,  Korte. 


B.B.  natrolite  beoomea  opaque  and  ie  often  phoBplioresoent;  it  fuses  quietly  to  a 
glassy  globule.    Gelatinizes  readily  with  adds,  even  after  ignition. 

This  epeeies  occurs  in  cavities  in  amygdaloidal  trap,  basalt,  and  other  allied 
rooks;  and  sometimes  in  seama  in  granite  or  gneiss.  It  is  fouod  in  Aegraastein 
of  Aussig  in  Bohemia ;  in  Aurergne ;  the  trap  roots  of  ICilmaloolm  in  Renfrewshire, 
and  Gieoarm  in  the  county  of  Antrim  and  elsewhere.  The  MadioUte  is  from  Breyig. 
BergmanmU  is  a  red  or  white  nattolite,  from  Zircon  syenite  nearBrevJg.  Lehanlite 
ifl  from  Glenarm,  and  if  Thomson's  analysis  is  correct  it  cootwnB  Sfi  like  the  aoole- 
oites,  although  a  aoda-meaotypo.     Kengott  finds  the  angle  /;  /=91'*. 

The  Iron-natrolite  {anal.  18,  Eisennatrolith)  occurs  tJong  with  the  brevicite  of 
Brevig,  and  is  in  dull  green  opaque  prismatic  crystals  and  aemierystalline  plates. 
H.=6.    G.=2-S63.   It  has  one  fourth  of  the  almnina  replaced  by  peroxyd  of  iron. 

Id,  Worth  Amerioa,  natrolite  ooours  in  the  trap  of  Nova  Scotia ;  sparingly  at 
Cheshire,  Ct. ;  also  at  Copper  Falls,  Lake  Superior,  in  crystals,  sometimes  on  native 
copper. 
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The  £resicite  is  found  ia  white  fibrons  subfoliated  maeseB,  probably  in  syenite. 
G.  Eose  deaeribes  a  cryatal  from  a  Bpeciroon  in.  the  oolleotion  of  Mr.  Krantz,  which 
ia  from  Bravig,  and  is  labelled  breviuite,  ■which  givee  the  angles  of  meeotype:  /;  / 
1=91'':  obtuser  pyramidal  edge  of  one  octahedron  143°  65';  of  another  98°  6',  (the 
second  SS",  the  first  being  1. 

The  analyses  (Nob.  14,  16,  IB)  differ  so  widely,  that  it  still  remaine  doubtful 
wtether  Soaden  may  not  bays  bad  another  mineral.  His  results  abow  a  resem- 
blance to  meeole,  below.      (G.  Rose,  Kryst.  Ohem.  Min.  1862,  p.  96.) 

Mesole.  HAttBiNQTOBiTE. — Mssols  OBOurB  in  implanted  globules,  with  a  flat  col- 
umnar radiate  structure.  H.=S-5.  G.=a'36 — a'4.  Lustre  ailky  or  pearly.  Color 
grayish-white.yellowirii,  reddish.  Streak  uncolored.  Transluaent.  Laminie  slightly 
alastie.  The  HaTringtonite  is  described  as  snow-white,  with  a  compact  texture, 
much  like  an  almond ;  very  tough. 

Oom^oajiioB.— Perhaps  (i!a,  Oaj'^i'-fsSlSi+Bfi  (op  6fl  for  Harringtonite,  and 
also  Souden's  analysis  of  bremaiie,  p.  82'J), 


Si 

Si 

Ca 

Sa 

fi 

.  Faroe, 

4a '60 

28-00 

11-43 

63 

12-70=100  38  Borz 

2.  Annaklef, 

42-17 

27 '00 

9  00 

10 

19 

11-79=100  15  Hisinger 

3. 

41  ■52 

26-80 

8-07 

10 

80 

n-7l=<lS91   HiaiDger 

i.  Hauenstein, 

44-66 

27-56 

7-09 

7 

14-18=10103  Fjbiesmuth. 

B.  Bombay, 

43-70 

27-50 

7-61 

7 

14-71=99  5"  Thomson 

.  Marrinyimita, 

44-96 

26-85 

11-01 

5 

66 

10-28   Fe0  8S=9Be4    T 

1.             " 

44-84 

28-4S 

10-68 

6 

S6 

10-28=99  85  Tbomwn 

ir  describes  a  monooUnio  natrolite  cryatal  having  I:  J=;125°,  1  :  1=136°, 
or  approaebing  bornblende,  and  he  supposes  natrolite  dimorphous,  (Fogg.  Ixxnix, 
SI). 
Altered  Forms, — Natrolite  occurs  altered  to  Prehnito. 


SCOLECITE,  Fueha.  Lime  Meaotjpe,  Needlostono  (in  part).  Mesotype  (in  part). 
Kalk-mesotype.  PoonaMite,  Brooke.  Autrimolite,  Thomso'o.  Mesolite  or  Lim^ 
and  Soda  Mesotype. 

Monoclinic;  C=89°  6'.  I:  J=91°  36',  0  :  ii=161°  16^' ;  a  : 
&:  c=0-6m  :  1  : 1-0283.  _  i:i=Ui°  iO';  4  = -i=14i°  30'. 
Crystals  long  or  short  prisms,  or  acicular.     Twins,  compounded 

Earallel  to  tlie  ortliodiagonal.    Cleavage  :  J,  nearly  perfect.    Also 
brous,  massive  and  radiated. 
H.=5 — 6-5.     G.=2-2 — 2-T.     Lustre  Titreous,   or  silky   when 
fibrous.     Transparent  to  snbtranslucent.     Pyroelectric,  the  con- 
verging end  tlie  analogue  pole. 

COTBpoaiiion.— fia  §i+jSiSi+8fi=Siliea  46-0,  alumina  26-1,  lime  14-2,  water  lS-7 
=100.  For  mesolite.  (Ctt,  S'ajSi+SlSi+SS.  An^sea:  1-3,  Fuohs  and  Gehlen, 
(Sohw.  J.) ;  4,  Guillemin,  (Ann.  d.  Mines,  xii,  8) ;  6,  Riogel,  (J.  f.  pr.  Chem.  x\,  S17) ; 
B,  Gibba,  (Pogg.  Ixxi.  666)  ;  7,  GHlich,  {Po^.  lix.  378) ;  8,  Domeyto,  (Ann.  d,  M.  [4], 
is,  3);  9,  Scott,  {Jameson's  J.  liii,  277);  10,  Berzelios,  (Jahresb.  iii,  147) ;  11-14, 
Fuchs  and  Gelilen,  (Schw.  J.) ;  16,  Riegel,  (loo.  oit.);  16,  Thomson,  (Phi!.  Mag.  1840) ; 
17,  Breidenstein,  (Kamm.  6th  Sapp.  168): 
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I.  ScoUcUs,  or  Liime-mesoiypB. 

Si         SI 

Ca         Sa        a 

1.  leelaud, 

48-94     25-99 

10-44      13-90=99-26,FuelisandGeliien. 

2.  Faroe,  orysU 

13-86     0-48     13-62=100-03,     " 

3.  ^t^ajeathery. 

46-76     34-82 

14-20     0-39     13-64=98-80,       " 

4.  Auvergne, 

49-00     26-50 

16-80     9-00=99-80,  Guillemin. 

6.  NiederHrehen, 

48-16    23-60 

14-60    0-30     13-60=99-96,  Riagel. 

6.  Iceland, 

46-12     2S-90 

13-71      —    18-67=100,  QibliB. 

1. 

46-T6     26-22 

I3-H8      13-947=100-6,  Gfllioh. 

8.  Chili, 

46-3       26-9 

IS-4       14-0  =100-6,  Domsyko. 

a  Mull,  Scotland, 

46-21     27-0 

13-45      ■     18-78=100-44,  Soott 

IL  Memim,  or 

10.  Faroe, 

80     26-60 

9-87    6-40    12-80=100-87,  Berzalios. 

11.      "      cryst. 

47 

00     26-18 

9-35     5-47     12-26=100-20,  FuohB&OaWea. 

12.  Iceland, /eoifery 

46 

73     26-66 

10-06     4-7B     12-3I=99-60,       " 

18.          " 

47 

46     26-35 

10-04     4-87     12-41=100-13,     " 

14.  Tyrol, 

16.  Fiederkirolien, 

46 

04     27-00 

9-61     6-20     13-86=100-21,     " 

65     31-40 

9-28    4-91     12-00=100-22,  EiegeL 

16.  GianfB  Causeway,  48 

88     26-86 

7-64    4-20    13-33,  lirg2-48=10]-86,Thom8on 

17.  lodand, 

4S 

■78     27-53 

9-00     6-03     12-38,  S  0-31=100-03,  Breid- 

An  anftlyeis  by  Walterliausen,  Vult.  Gestein,  260. 

B.B.  Boolaoite  om-is  up  lite  a  worm,  {-whence  the  n 
finally  melts  to  a  bulky  Bhiaing  slog,  which  in  the  i 
BlighUy  shining  bead. 

Occars  in  the  Berofiord,  Iceland,  where  the  orystals  often  exceed  two  ijiohesin 
length,  and  are  oocaBionally  a  quarter  of  aa  inch  thick.  -  It  has  also  bean  met  -with 
in  amygdaloid,  at  the  Faroe  iBlands,  Staffa;  the  Vendayah  mountains,  Hindostan  ; 
in  Greenland ;  at  Fargas,  Finland ;  in  Auvergne ;  also  in  veins  in  the  Kilpatriok 
hillB. 

ToonakKte  of  Brooke  has  the  angle  /-.  J=91°  49',  Eengott.  Omalin  obtained 
in  an  ajialysia,  {Pogg.  slis,  5381,  Si  45-12,  ftl  30-44,  6a  10-20,  Na  and  traee  of  K  0-66, 
fl  13-39=99-81.  From  PooQan,  Hindoetan.  Brooke  and  Miller  refer  it  to  this, 
place. 

AntrimoUie  of  Tliomson  (Min.  i,  836)  ocours  in  white  siH^-  fibrous  stalaotitea, 
about  as  lawe  aa  the  finger,  in  oavitiee  in  amygdaloid  at  Antrim,  four  miles  east  of 
the  Giant's  Canseway.  Fibres  divalent  from  the  axes  ;  angle  of  priem,  according 
to  Kengott,  92°  13',  and  the  outer  e^s  beveled  by  a  prism  of  150°  80'.  H.;=3-75. 
G,=2-096,  Thomson's  analyses  afforded  Si  43-47,  SI  30-26,  Oa  7-50,  K  4-10,  Fa  0-19, 
CI  0098,  i  16-32.  B.B.  forms  a  -white  enamel  without  intumasoenoe.  Gelatinizes 
with  muriatic  acid. 

A  neoliiic  mineral  from  Saspach  in  Eaiserstuh!,  afforded  J.  Sehill  (v.  Leonh.  1846, 
452),  Si  51-60,  Si  16-51,  Oa  6-20,  6  6-82,  Sig  1-93,  H  17-00=99-96.  Ooours  in  tufta 
of  fibres  and  concretions;  G.=l-466.  H.=4— 6;  white  or  colorless ;  lostce  flilky. 
to  vitreous.     Easily  soluble  in  muriatic  acid. 


BLOAJSITE,  MensgUni  and  B«hL 

Trimetrie.    1: 1=106°.     Cleavage:  J  very  distinct.     Id  radi- 
ated masses,  and  ottea  a  fracture  ti'anaverse  to  the  radiation. 
H.=4-5.     G.=2'i41.     Lustre  pearly.     "White.     Opaque. 

a»«jioi!(i<m.— (Oa,  Mg)' §!'-f  5Sl  Si-f  9fl=^ilica  42-9,  alumina  848,  lime  11^,- 
water  11-0=100.    Analysis  by  Beohi,  (Am.  J.  Soi,  [2],  jdv,  64): 

Si  43-19,    Si  36-00,     Ca  8-12,    fig  2-67,    S"aO-25,    £  0-80,    B  13-60=I00-76. 

B.B.  fuses  without  intumescence  to  a  -white  enamel    Dissolves  in  the  acids  even 
in  the  cold,  and  gelatinizes. 

From  the  Gabbra  rosso  of  Tuscany. 
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MIKEEALOOY. 


EPrSTILBITE,  G.  Rose, 


upon  the 


'"SS-  'i.  188,  and  Brewster'a  Jour,  ir,  283.    Monophan,  £. 

Trimetric.     I:  7=135°  10',  0  :  li=144° 

63';  a:  h:  o=l-422  : 1  :  2-4342.     Observed 

? lanes,  as  in  f.  484,  with  2a  replacing  edge 
■;  1^.  l^  :  li  (top)=109<'  46',  H  :  U  (top) 
=147°  40',  / :  14=133°  9',  li  :  1*=141''  W. 
Cleavage :  il,  very  perfect :  indistinct  in 
other  directions.  Face  Z  mostly  uneven. 
Occ^ionally  in  twins  parallel  to  I.  A\bo 
grannlar. 

H.=3-5— 4.     G.=2-249— 2-363.     Lustre 
lavage  face :  upon  /  vitreons.     Color  white, 
bluish  or  yellowish-white.     Transparent — subtranslucent.     Trae- 
tui-e  imeven. 

Oompoaitioa. — (&a,Sa)Si-{-Sl5i'+6fi=Siliea  69-8,  alomijia  18-8,  !ime  9-3,  water 
14-1,  whieii  is  identical  eBsentially  with  the  foinmla  of  brewsterite,  and  alao  with 
heulandite,  taking  Damonr's  formula ;  it  differs  from  that  of  stilbite  in  containing 
1  atom  ieas  of  water.  inalyseB':  1,  2,  G.  Bose,  (loo.  cit.) ;  3,  Dr.  Limpricht,  (Walt- 
erah.  Viilk.  Gest.  248);  4,  Walterahauaen,  (ib.) : 
Si         51      Oa       iTa        a 

1.  Berafiord,  68'69    1^62    1'5%     1-18     14-48=99'98,  Boae. 

2.  "  60-28     11-S6     8-S2     1-52     12-5r(loss)=100,  Rose. 

a.         "  E8'99     18'21     6-93    2'S6     X4'S8=:101-44,  Limpricht. 

4.  "  69'a2     17-33     8-20     a-4a     18-90=101 -01,  WalterehauBen. 

B.B.  intnmoBoes,  and  forma  a  vesiuulai'  enamel.  Borax  disaolvas  a  great  part  of 
it,  and  forma  a  clear  globnte.  Soluble  in  concentrated  muriatic  acid  without  gelat- 
inizing. 

Oocnrs  with  soolaoite  at  the  Bemflord  in  Iceland ;  in  Faroe  ;  at  Poonah  in  India ; 
in  amall  fleah-colored  erjetala  at  Skye;  reported  as  oocnrring  with  stilbite,  apo- 
phyllite,  Ao.,  at  Bergen  Hill,  If.  J. 

This  epeoiefl  exhibits  but  one  system  of  rings  in  polarized  light,  according  to  Dr. 
Brewster,  irhile  heulandita  haa  two.  The  double  refraction  of  heulandite  ie  alao 
much  greater  than  that  of  epistilbite.  Yet  the  angle  J:  /in  this  apecies  is  near 
that  of  heulandite, 

Ehrmbergite  of  Ni^genrath  {Lieb.  Kopp,  1862,  S67)  ia  a  pale  rose-red  amorphous 
mineral,  almost  gelatinizing  with  acids,  from  ti-achyte  in  the  Steinbruch.     Bisohof 


8i 


nebel  obtaini 
Si 


I  for  it 


Stn 


fi:,S'a  fl  with  org 

8-ll(bjIoBs)T-77=100,l 


HEULAHDI-EE,  Foliated  Zeolite,  J.  and  W.  Stilbite,  (inpart).  Stilbite  nnamor- 
phique,  ifa«y,  Blattriger  Stilbit,  fia«fi,  Blatterzeolit,  Ir!  Euzeolith.  Lincoln 
ite,  Hitchcock.    Beaumontite,  Levy. 

MonocHnic.     (7=88°  35',  J:  7=136'' 4',   0  :  li=156'' 45' ;    a: 
h  :  (i=l*065  :  1  :  2-4785.     Observed  planes  as  in  the  annexed  iig- 
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0  :  S*=116°  20'.       2»  :  -2i=129°  40'.        ii :  1=111°  58'. 

0  :  -3^=114°.  ii  :  -1=106°  32'.        -1  :  -1=146°  56'. 

Cleavage :  clinodiagonal  («»)  eminent.     Also  in  globular  forms ; 
also  granular. 


H.=3-5-^.  G.=2-2,  Haidinger;  3-195,  Faroe  Islands,  Thom- 
Bon,  2-175,  Iceland.  Lnstre  of  *»  pearly ;  of  other  faces,  Yitreous. 
Color  various  shades  of  white  pacing  into  red,  eray,  and  brown. 
Streak  white.  Transparent — subtranslucent.  Fracture  subcon- 
choidal,  uneven.     Brittle. 

OsHiposiison.— OaSi+StlSi'+SS,  Damonr^fiilioa  69-3,    alumina  !68,  lime  9'2. 


Geat.  2lj'i.). 

Si         51  Ca         fi 

1.  Faroe,        S916  1792  7-65  15'40 

a.  loeland,     68-20  IT-eO  7-20  16-00 

8.        "  69-64  16-33  7-44  1433 

4.  Barnfiord, 68-90  16-81  7-38  14-33    ' 


=100-13,  Thomson. 

=99 '00,  RammBlaberg. 

,  fi:0'74,  Sa  1-16=99-64,  D. 

,  "  1-63,  "  0-67,  itTg  0-29=10( 
l.B.  intnmaBces  and  fuses,  and  beoomea  phosphorescent.  Dissolves  in  n 
J,  affording  slimy  silica,  without  gelat- — ' — 


inoipally  in  amygdaloidal  roots.  Also  in  gneiss,  and  occasion- 
ally in  metalliferous  veina. 

The  finest  Bpeoimena  of  this  species  come  from  Iceland  and  the  Faroe  Islands, 
and  from  the  Vendayah  mountains  in  Hindostan.  Red  varieties  oconr  at  Campsie 
in  Sterlingshire,  with  stilbite  of  the  same  color,  and  brown  in  ore  beds,  at  ArendaL 
It  also  occurs  in  the  Kilpatriot  hilla,  near  Glasgow,  on  the  1  of  Skye,  in  the 
Fassa  Vallay, '[5'>^<'1>  i"  the  Hartz  and  elsewhere ;  abundant  in  the  amygdaloid  of 

At  Peter's  Point,  Nova  Scotia,  it  occurs  in  trap,  presenting  white  and  flash-rad 
colors,  and  aasoeiatad  with  launiontite,  apophyllitc,  tbomsonite,  rfec  ;  also  at  Cape 
Blomidon,  and  other  places  in  the  same  region,  in  erptals  an  inch  and  a  half  in 
length. 

In  the  TTnited  States  -with  stilbite  and  chabaaita  on  gneiss,  at  Hadlyme,  Ct.,  and 
Cihester,  Mass.,  and  with  these  minerals  and  datholite,  apopbyllite,  ifec,  in  amyg- 
daloid at  Bergen  Hill,  New  Jersey ;  sparingly  at  Kipp's  Bay,  New  Tort  Island,  on 
gneiss,  along  with  stilbite  i  in  a  fissure  in  hornblende  root,  a  few  miles  southwest  of 
Philaddphia,  sparingly;  on  north  shore  of  Lake  Superior,  between  Pigeon  Bay  and 
Fond  du  Lac. 

Also  in  minute  crystals,  seldom  over  half  a  line  long,  with  haydenite,  at  Jones's 
Fdls,  near  Baltimore,  on  a  ayenitie  schist.     Levy  has  described  these  crystals,  under 
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square  prisms.  The  difference  in  tlie  lustre  ot 
0  and  i\,  the  two  faces  of  the  prism,  shows  that  these  planes  are  dissimilar,  and  that 
the  form  cannot  be  a,  sqnare  prigm.  In  physical  and  other  characters  thay  resem- 
ble Hanlandite,  and  the  an^e  / :  2t,  aooording  to  Leyy,  equalB  14'!°  18',  which  is 
near  the  same  angle  in  this  Bpaeies.  Levy  makes  /:  &:I32°  28';  but  the  aathor 
finds  lasj-"  to  1364^°  by  reflected  light.  Delesse'a  analysis  afforded  silica  64'2,  alu- 
mina 14 'i,  protoxyd  of  iron  1-2,  lime  4-8,  mi^esia  1"7,  loss  and  soda  0'6,  water 
;  bat  it  is  probable  that  the  specimen  waa  not  pure.     Q.=:2-2t,(Ann.  Ch.  Phys. 


"t, 


IX,  3: 


J^amed  after  the  English  Mineralogist,  Mr.  Heulnnd. 

Pti^astilfAte.  VonWaltershanBen  thus  namea  (loo.  cit.  p.  351)  a  aPeeimen  from  Bor- 
garfiord,  whieh  afforded  on  analysis,  giei-87,  41 17-83,  Oa  I'SS,  Ha  2-00,  K  1-78,  S 
9-20=100,  for  which  he  writes  the  formula  %  Si+Sl  Si'+Sfi.  It  resemblca  Epis- 
tilbite,  but  he  states  that  the  angles  are  somewhat  different.     It  may  be  Heulandite. 


BEEWSTERrTE,  Brooke,  Edinb.  Phil.  Jour.  Ti,  112.     Diagonite,  Sreit. 


Z%^^d>1  \^\a:l:  c=l-038  : 1  :  2-47.  0  :  ii=%Z°  40',  0  : 
4i=90°,  0  :  li=116°,  ^  :  |i=172%  Cleavage  ii 
highly  perfect. 

H,=4-5_5.  G.=3-12— 2-432;  the  latter  accord- 
ing to  Thomson.  Lustre  of  ii  pearly ;  of  other  fa- 
ces vitreoiTs,  Color  white,  inclining  to  yellow  and 
gray.  Streak  white.  Transparent — translucent. 
SVacture  uneven. 

Compos  t  on.— (&T  fia)9i-|-Slgi'-|-5B:=(ifBa:9r=I  :  ajSUicaSS-T.almmnalS-a, 
baryta  7  6  stront  a  I  2,  water  13-3;  but  gives  too  little  alumina.  Analyses  by 
Connel  and  Thomson  (Min.  i,  348): 


.4-73 


=100-48,  Connell. 
=100-17,  Thomson. 


B.B.  parts  with  its  water  and  becomes  opaque  ;  then  froths  and  swells  up,  but 
fuses  with  difficulty.  Leaves  a  silica  skeleton  when  fosed  with  aalt  of  phosphorua. 
Dissolves  in  the  acids  wilJi  a  separation  of  the  silica,  and  according  to  Kobell,  ge- 
latinizes. 

Brewsterite  was  first  observed  at  Strontian  in  Argyleshire,  associated  with  calo 
spar.  Occurs  also  at  the  Giant's  Causeway,  coating  the  cavities  of  amygdaloid; 
in  ibe  lead  mines  of  St.  Turpet ;  near  Freiboi^  in  the  Briagau ;  in  the  department 
of  the  Ia6re  in  France,  and  m  the  Pyrenees. 

This  speeies  was  named  after  Sic  David  Brewster. 

STILBITE,  K  Deamine,  Brdi.  Radiated  Zeolite,  J.  Foliated  Zeolite.  Strahlzeo- 
lith,  W.  Blilttrioh  strahliger  Stilbite,  Baua.  Garbenstdlbit.  SphEcrostilMte,  H. 
Hypostilbitfl,  B. 

Honoclinic?  Breit.  I :  I=94P  16'  (whence  n  :  ii  =130°  12', 
analogue  of  7: 7in  Heulandite)  ;  1 :  l(front)=119'' 16',  ii  :  ii=90°. 
Brooke  and  Miller  make  (?  :  «i  or  m=90^,  -U  :  1=123°,  ii :  1= 
120°  22'.  Cleavage :  ii  perfect,  *»  less  so.  Twins  of  a  cruciform 
character  are  rarSy  met  with.  Common  in  sheath-like  aggrega- 
tions ;  globular,  divergent,  and  radiated  fonns ;  also  thin  lamellar 
and  columnar. 
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HTDBOUS   SILIOA-TES, 


H-3-5— 4.  G.=3-09t— 2-205:  2-161,  Ilai- 
dinger.  Lustre  of  ii,  pearly ;  of  other  faces 
Titreons.  Color  white;  occasionally  yellow, 
brown,  or  red.  Streak  imcolored.  Snbtranspa- 
renfc — translucent.     Fracture  uneren.     Brittle. 

(SimyoJiiiicm.— 0aSi-fSlBi'+Bfi=SiIiefl6'I'6,alun)mal6-8. 
lime  8-9,  water  16*S.  Analyses;  1,  Ineha  and  Oehlan, 
(SctT.  J.  yiii,  268);  2,  Hisinger,  (ib.  xsiii,  63);  8,  Eetzius. 
(Jahresb.  17,  163);  4,  Moss,  (Fo^.  1y,  114);  5,  Riegal,  (J. 
C  pr.  Ghem.  xl,  317) ;  6,  Hermann,  (Bull.  Soe.  Nat.,  Moscow, 
1848,  318);  1,  MBnster,  (Po^^lxr,  291);  8,  9,  Sjogren, 
(Ofv.  K.  V.  Ak.  1848,  111);  10,  WaltershanBen.  (Tulk.  Geat. 


3.  Faro 


IT-S 


6-9S    2-17 


.6-44  7-14  I'll 

5.  Nioderkirohen,             68'S8  16-66  716  1-62 

6.  IlmenMta.;  G. =3-1 9, 56 -SI  16-26  7-66  1-OS 

7.  Christiana ;  G.  =3 -203, 58 '58  16-78  7'Oa  —r 

8.  Gnstafsberg,                 67-41  16-14  8-97  1-21 

9.  Barbco,  Norway,         53-41  10-56  7-89  

10.  loelond;  G.=2134,     57-40  ie-23  7-71  0-60 

11.  Andreasbnrg,  66-3  16-9  7-4       

12.  Benifiord,  Iceland,       BS-Oa  14-94  8-33  

18.  ^harostUbite,              65-91  17'al  9'03  0-68 


5  19-30=100-04^'.  AG. 

16-40=99-70,  HisingOT. 

-  18-35=100-77,  Eetzms, 
0-32  "17-70=100-68,  Mobs. 

.14-60.FeO-26=98-6S,R. 

17-75,te,]fl:nl-0=100H. 

-  17-06,lflgalk.3-07,t'eO-6 

1-04  I6-60,II<rg(ra.=101-40,S, 

16-58,   Mg,  Mn    0-69= 

9B-B3,  8. 

0-S4  16-68,Mg0'18=99-O9,W. 

0-6  17  -6,  i>a  l-3=99-l,  Karl. 

1-30  17'71=100-SO,  Weber. 

-  17  ■84=100-07,  Beudant. 


RB.  intnmesoeB  and  yields  a  n!ilk--whiia  bead.  With  acids  yialds  slimy  Bilioa, 
escepting  Bendant's  upharostUUts,  whick  forms  a  jelly. 

Siilbito  occurs  mostly  in  cavitias  in  amygdaloid  or  trap.  It  is  also  found  in  some 
metalliferoua  Teins,  and  in  gcauite  and  gneiss. 

Abundant  on  the  Faroe  Islands,  in  lealand,  and  on  the  Isle  of  Skye,  in  trap;  at 
Andreasberg  in  the  Hartz  and  Kongsberg  and  Arendal  in  Norway,  with  iron  ore  ; 
in  the  Vendayah  Mts.,  Hindostan,  in  large  trajiflluoent  crystals,  haying  a  reddish- 
tinge  ;  in  fine  crystals  of  a  brick-red  eolor,  in  porphyritio  amygdaloid,  near  Eil- 
patriok  in  Dumbartonshire ;  a  brown  variety  on  granite,  at  the  copper  mines  of 
Gnstafeberg.  neorFahlun  in  Sweden;  at  Andreaslj«-g,  Kongsberg,  eto. ;  at  Partridge 
Island,  at  Nova  Seotia,  this  apaoies  forms  a  perpendiovilar  vein  from  three  to  four 
inches  thick,  and  from  thirty  to  fifty  feet  long,  intersecting  amygdaloid ;  its  colors 
are  white  and  flesh-red. 

In  the  United  States,  sparingly  in  small  crj^tals  at  Chaster  and  the  Charleatown 
syenite  quarries.  Mass ;  at  the  gneise  quarry,  Thacheraville,  Coiin.,  in  orystals lining 
cavities,  in  coarse  granito ;  at  Hadlyme  in  radiated  forms  or  gneiss,  associated  wit£ 
epidote,  garnet,  and  apatite;  at  PhiUipstown,  N.  T.,  in  crystals  or  fan-like gronpa ; 
oppoaite  West  Point,  in  a  vein  of  decomposing  bluish  feldspBT,  intersecting  gneiSiS, 
in  hoiiey-yallow  crystals;  in  the  greenstone  of  Piermont,  in  minute  crystds;  in 
Boopiforra  omtals  of  a  dull  yellow  color,  near  Peekakill,  N.  T. ;  and  at  Bergen 
Hifl,  Now  Jersey,  ia  small  bnt  bright  crystals ;  also  at  the  Miohipiooten  Islands, 
Lake  Superior. 

The  name  stilbite  is  from  (mXflij,  lusti-e. 

AtiEBEB  Forms. — Stilbite  has  been  observed  changed  to  qnarti.  HypostUbite  of 
Beudant  from  Faroe,  is  considered  a  partially  altered  stilbite.  Beudant  obtained 
{loo.eit)Si  62-43.  Si  18-33,  Ca  8-10,  Wa  2-41,  fi  18-l7=99-96.  Two  specimens  of 
stilbite  analyzed  by  Thomson,  (Min.  i,  346),  approach  hypostilbito. 
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DESCEITTIVE   MINEI 


OAPOECTANITE,  Sml 
Monoolinic,  according  to  Meoegliiiii,  resembling  heulandite  and 
near  that  species  in  its  angles  ;  2*  :  -2*'=131°,  2*  :_2=150°.  Cleav- 
age :  ii  very  easy,  and  also  parallel  to  3*  /  easy  parallel  to  -2^. 
Faces  2*  minutely  striated.  Also  in  twins.  Also  imperfectly  ra- 
diated foliaceons.  H.=2-5.  G.=2-470.  Color  flesh-red.  Lustre 
pearly. 

Cotnpoiitian. — Ca'Si'+SSi  Si'+9fi,  Rainin,  and  near  Laumontite^ilica  53'2, 
alumina  22-6,  lime  ia'3,  water  11*9=:100.  AnaljseB  :  1,  Anderson,  (Jameson'B  J. 
1342,  21};  2,  Beohi,  (Am.  J.  8oi.  [2].  xiv,  62): 

Si        Si       Pe      Oa       Stg      £        Sft       S 
!.  fi2'e       21-7       0-1      11-B       0-4       l"!       0'2       13-1=:100-T,  Anderson. 
2.  Sa'03     22'83      —       9'68      Ml      I'll     0-26     18-n=100'l7,  BecM. 
B.B.  fuses  to  a  wliita  onamol  without  intumaacenoo.    Diasolyea  easily  in  acids,  and 
forma  a  jelly  even  in  the  oold. 

OcEura  in  geodea  with  ealoita  in  tha  Gabbro  rosso  of  Monte  de  Oaporoiano  tit 
L'lrapruaeta  and  other  places  in  Ttiaeany,  It  is  sometimea  aoeompanied  by  native 
copper. 


V.  DATHOLITE  SECTION. 
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I    DATIIOLri'K   SECIION. 


Triraetric  and  hemiliedral,  Brooke  and  Miller.    / :  7=115°  26', 
0  :  15=153°  26' ;  «  ;  }  :  <i=0-6  : 1 :  1-6829. 
0  :  2t=135°. 
0 :  65=108=  26'. 
0 :  e.-=108<>  4'. 
0 :  85=123°  11'. 
0  :  4i=115°  27'. 
0 :  1=163=  26'. 
0 :  1=141°  46'. 
0  :  2=130°  13'. 
0  :  4=112°  66'. 
0  :  22=141°  9'. 
0 :  8s=10'7°  15'. 
0 :  24=145°  49'. 
0  ;  36=135°  36'. 
0 :  25=147°  43'. 
0  :  45=128°  22'. 
63:  68(niac)=167°  23' 
3s:  35    "     =160°  8'. 
2:2      "     =131°  52' 
1 :  i{OY.ii)=ia°  24'.  »■"■'  ""•■■ 

IS  :  5a  "    =76°  44'. 

Cleavage :  52  and  5i  indistinct.  Crystals  small  and  glassy.  Also 
botryoidal  and  globular,  having  a  coliunnar  stracture ;  also  di- 
vergent and  radiating ;  also  massive. 

H.=5— 5-5.  G.=3-989,  (from  Arendal),  Haidinger.  Lustre 
vitreous,  sometimes  subresinous  on  a  surface  of  fracture ;  color 
white ;  sometimes  grayish,  pale  green,  yellow,  red,  or  amethTOtine, 
rarely  dirty  oKv&-green  or  honey-yellow.  Streak  white.  Trans- 
lucent.   Ir-acture  uneven,  subconchoidal.    Brittle. 
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(Swrn^iDaMon.— (6a',fl^  B)Si^,  in  wliioli  fi" 
aoid  ai'B,  lime  34-9,  water  5-6.  20a'Bi+B'; 
variety  occurring  in  botrjoidal  eoncretiocs, 
more  analyses  are  needed  to  ahow  that  this  i 
formula  as  well  as  form  to  Enclase  and  ^plis 

G.  Eose  writes  the  formula  for  Dathblite  8(' 
Botryolite,  except  fi°§i  for  the  last  tarm.    Hi 
former  may  be  zCa'Si'+sSB,  equiTalent  ■■- 
of  Sasaolin.     But  the  boracic  acid  appears 
it  ooenrB,  as  elaewhere  observed. 


.    Ifathohte  Aniieasberg     SlSQ 


4  Arendal 

6   Botryohte 

6   Batholite  I  Royal 


6ft' :  E=l  :  2  :  3=Silica  87  'I,  boraoio 
i'+SS,  EanunelBberg.  Botryolite,  a 
s  supposed  to  afford  more  water,  bgt 
I  constant.     The  speolea  is  related  in 

'Ca*S+Ca§iH-fl»Bi,  and  the  same  for 
tatcs  that  the  formula  of  the 
toms  of  Wollaetoaite  and  three 
aae  in  all  the  silicates  in  which 

Menil,  (Sohweig.  J.  lii,  .164);  3, 
Am.  J.  8oi.  [3],  xv,  43S) : 


5-71=100,  Stromeyer. 
4-6(l=l  00-04,  Du  Menil. 
fi-BBS=100,  Ramra, 
S-705=100,  Ramm, 
B-035=B9-2';B,  Eamra. 
js)5-80,  SEoir.=100,WMtaey. 


31 '240 

1     19-8*0 

21-88(I< 
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336  riESOKIPTn'H  MmEEALOCY, 

In  a  mati'aas  affords  water ;  beaomeB  friaHe  in  the  flame  of  a  candle.  B.B,  on 
charcoal  beoomeB  opaque,  intumeBoes,  and  melts  to  a  glaasj  globule,  coloring  the 
flame  more  or  less  gi'een.  Diesolves  readily  with  borax  to  a  olcar  glass,  oud  lenTes 
a  Biliceoiis  skeleton  with  salt  of  phoaphoma.  With  cobalt  aolution  affords  a  blue 
glasa.    Dissolres  readilj  and  gelatinizes  with  nitric  acid. 

Datholite  is  found  in  amygdaloid  and  gneiss  ;  sometimes  also  in  beds  of  iron  ore 
in  primitire  poeta.  In  the  latter  Bitmation  both  Tarietiea  are  fonnd  in  Arendal  in 
Norway;  in  agate  balls  at  the  Seissar  Alp,  in  theTyroL  Datholite  is  met  with 
also  in  the  valley  of  Glen  Farg,  Perthahii-e  and  Salisbury  Cr^gs  ;  at  Uto,  Sweden, 
at  Andreasbei^,  near  Wol&tein  in  Rhenish  Bavaria.  At  Mount  Catini,  Tuscany, 
and  Toggiana,  in  Modena ;  crystals  lai^e  and  transparent. 

Ooours  cryatallized  and  masaive  at  the  Rooky  HUl  quarry,  Hartford,  Conn.,  in 
the  nortieaist  part  of  Southington,  near  Mr.  Hamlen'e,  in  amyadaloid,  both  in 
crystals,  fibrous  andmaasifc;  ^so  in  Berlin,  near  Kensington;  in  the  northwest 
part  of  Meriden  and  at  Middlefield  Falls,  Conn.  The  best  specimens  in  Connecticut 
come  from  Roaring  Brook,  fourteen  miles  from  Naw  Haven,  where  the  crystals  (£ 
489,40S)ai"e  sometimes  half  an  inch  long,  and  nearly  pellucid;  theanthorobiained 
from  a  transparent  crystal  of  this  locality  /:  /=sllS°  12',  giving  by  calculation  for 
^ :  iS'  TB"  28'.  The  plane  s,  is  not  quite  even,  and  is  often  unpolished.  It 
replaces  edge  2!  :  /;  its  iotersections  with  63  and  4  are  not  parallel,  nor  is  the  in- 
tarsaction  with  83"  parallel  to  that  of  83"  and  81,  hence  it  is  probably  the  plane 
LB  1^.  Planes  82'and  ^of  the  Roaring  Brook  crystals  are  unpolished.  The  angles  of 
theformV^f  ai-eX=139°  28',  r=5T'' 8',  ^141''S2'.  Bergen  EiU,  H.  J.,  has  afford- 
ed fine  specimens,  and  Patterson,  specimens  of  less  interest  Oeoura  sparingly  at  Pier- 
mont,  K.  Y.  At  the  bill  near  Copper  Falls,  south  shore  of  Lake  Superior,  it  occurs  in 
amygdaloid,  and  the  crystals  often  indnda  native  copper,  and  are  sometimes  ama- 
thyatinein  color;  also  on  tha  south  shore  of  Isle  Rovol  in  fine  crystals;  fig.  490,491 
are  from  crystals  in  the  cabinet  of  J.  E.  Teschemaohar ;  plana  (^  |.)  gives  approjti- 
mately  O  {bottom  plane),  on  i,=140°-143°,  »I  ;  ^=109°  80',  which  are  near 
the  angles  of  plane  ;  but  the  2¥ intersections  of  (  with  3  and  Stt  are  not  parallel, 
although  those  with  f  and  4!  are  parallel 

The  crystallization  of  Datholite  was  shown  to  be  trimetriebyBrooke  and  Miller, 
-     '  -  -■  n  which  the  author's  o"--- — "^ " — 


ALLOPHAME,  Stromeyer.    Riemnnnite. 

Eeniform  and  massiye ;  sometimes  presenting  traces  of  cryBtal- 
lization  on  the  sni-face  ;  occasionally  a!mt«t  pulverulent. 

H,=3.  G.=1'853 — 1-8S9.  Lustre  vitreous  or  resinous;  splen- 
dent and  waxy  internally.  Color  pale-blue ;  sometimes  green, 
brown,  yellow,  or  colorless.  Streak  wbite.  Translucent.  Frac- 
ture conchoidal  and  sbining.     Yery  brittle. 


Si         51        H  Cu 

1.  Grafenthal,        21'9a  33-20  41-SO Cu  C  3'06,  Ca  0'78,  Gyps.  0-62,  ¥>e' 

0'27=9a-88,  Stro 

3,  Qersbaeh,  a4'll  38-76  36'75  2-33=:100-96,  "Walchner, 

3.  Fermi,  28-76  39-68  86'74  0-96=99:83,  Guillemin. 

4.  Friesdorf,  21-06  30.87  40-23  .OnO  2-39,  S'e  2-74,  MgO  2-06,  B. 

5.  Beauvais,  21-90  29-20  44-20  ——,  Clay  4-7=100,  Berthier. 

6.  Richmond,  Ma,  22-65  88-77  35-24  ,  T&g  a-88=9e-49,  SUliman,  Jr. 

The  formula  from  analyses  3,  3,  and  6,  is  ftl'Si'-l-15S=9ilica  24-22,  alumina  iQ-i 
water,  86-39;  from  1  the  same  escept  30fl  in  place  of  ISfl. 
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I-IYDirotje    SILlCATliS,    AITENDIX. 

In  a  roatriias  yields  watai'.  B.E.  spaedily  deprived  of  color,  and  rendered 
veruient,  causing  aome  intuineBoenee,  ajid  tjugmg  the  flauie  green.  Does  no 
alone,  but  with  Zovax.  melts  readily  to  a  tranaparent  and  neaily  oolorleee  glasi 
jelly  with  acids. 

Ailophane  ooours  lining  irregular  cavities  in  a  kiTid  of  marl,  at  Saalfield  iu 
ringin,  at  Sehneeberg  in  Saxony,  Visl  in  Belgium,  and  elsewhere.  The  speci 
analyKed  by  Berthier  oeour  abundantly  in  the  chalk  of  Beauyais,  Pranoe ;  liiay 
preseat  a  honey-yellow  color.  It  was  first  observed  by  Messrs.  Rtemanu  and  Boe- 
pert,  and  hence  has  been  called  Riemannite.  The  first  analysis  and  description 
were  made  by  Hoflinann  and  Stromeyer,  in  1816.  In  the  United  States  it  occurs 
■viiii  gibbaite  at  Eiehmoud,  Mass.,  fonning  a  hyaline  crust,  scaly  or  compact  in 
atructure,  and  brittle ;  also  at  the  Bristol  Copper  Mine,  Conn. 

Hamed  from  SXAoi,  other,  and  ^alvm,  to  appear,  in  allnsion  to  ita  change  of  appear- 
anee  under  the  blowpipe. 

A  yellowish  white  earthy  mineral  from  Komwesthaim  between  Stuttgart  and 
Ludwidsburg,  with  6.^1  ■'194  and  2-098  consists  of  allophane  and  aluminite  in  com- 
bination, and  is  called  Kimel-alvaninite  (SiiliefDiis  alvimiiiit$)  by  Groniugen  and 
OppeL  For  their  analyses,  see  Lieb.  u.  Kopp's  Jaheiab.  1862,  893,  from  Wiirttemb.. 
Hat.  Jahreshefte,  1851, 18S. 

SCHROTTERITE,  Glocker.     Opal  Allophane. 

Eesemblea  Allophane.  H.=3— 3-5.  _G.=l-95— 2-05.  Color 
greenish,  yellowish,  or  at  times  spotted  with  brown. 

Oomposiiion. — itl'9i-J-sS=^iiica  11-3,  alumina  i9%  water  39-2.  Analyses  by 
Sehrotter,  (J.  f.  pr,  Chem.,  li,  330): 


Soluble  in  the  acids.    B.B.  acts  like  allophane,  hut  burns  white. 
From  DoUinger  mountain,  near  Freienstein,  in  Styria,  in  neets  between  clay-slate 
and  granular  h^meatone. 

Ajfpendix  to  SyWr<ms  SUicates. 

CHLOROPAL,  Beriihardi  and  5ra»(fe3,Sch welder's  J,  xxxt,  29.    Nontronito,  Ber- 
thier.   Piiiguite. 

Compact  massive,  with  an  opal-lilse  appearance ;  earthy. 
H.=2 — 3.     G.=l-737, 1-870,  earthy  varieties,  the  second  a  con- 
choidal  specimen;  2-106,  Thomson,  a  Ceylon  chloropal.     Color 
eenish-yellow  and   pistachio-green.      Opaque — subtransparent, 
■agile.     Fracture  conehoidal  and  splintery. 

Conipo«i(io»-— SeSiH3fi=Silica  46'9,  jwroxyd  of  iron_40-6,  water  ]8-7=100, 
KobelL  Belated  to  the  hydrous  silicates  of  alumina,  eapeelally  MaUoi/aile,  pp.  283, 
284.  Analyses;  1,  2,  Bemhardi  and  Biandes,  (loc.  eit,);  S,  Bertluer,  (Ann.  Ch.. 
Phya.  XXXT,  92) ;  4,  Dufr^noy,  (Ann.  d.  M.  [8],  iii.  893) ;  6,  Jacquelin,  (Ann.  Ch. 
Phys.  xlvi,  101);  6,  Eiewend,  (J.  £  pr.  Chem.  xi,  163);  T,^  Mailer;  8,  E.  Ui-ieoe- 
chea,  (7,  8,  communicated  to  the  author  by  E.  U.) ;  9,  Kersten,  (Schw.  J,  IsTi,  9) : 
gi        5?o    Si     fflg      fl 

1.  Hungary,  compact,        46'      33"      1"      2-      18=100,  Bernhardi  &  Brandes. 

2.  "  earthy,  46'00  82-00  0-l5  2-O0  a0-00=99-15,  B.  &  Bi-andes. 

3.  NontrOD,  JVbniroBiia,    44-0    29-0    3-6     2-1     18^,  clay  0'l=97-5,  Berthier. 

4.  Villofrance,       "  40-68  BO'lS  3-96  S'SI  23-OO=:100-20,  Dufrfinoy. 


are 
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Si    Pe   Si  Sig  a 

6,  MontmaTt,N'<mlronite,il-31  3B-69  3*31    18-6S,  CaO'I9,  OiiO-9=llWS,  J. 

6.  Andrmsberg,    "  41-10  37-80 21-56=99-e6,  Biewend. 

7.  Tirecbeni-fluth,  "  47-1     86-75  7-16    Ir.    10-00=100,  MiillBr. 

a.  "  "  4'J-611        42-49       0-13'  9^6=100,  XJrieoeehea, 

9,  WoUenat^o,JPin^ite,S6'S0  29-fiO  1-80  0-46  aS'lO,  Pe  6-10 Stn  0-15=100,  Eerat. 


KoboU  found,  after  expelling  the  water, 

1,  Haar,         Si  62-10    &e  40'fi0    Si  S'OO     Oa  1'60    Sig  1-08=98-38, 

2.  Haagftry,        62-33  43-34  B'SS  0'93  0-73=99'6a. 
The  chemist  does  not  considor  all  the  water  in  oheraioal  combination. 

B.B.  infusible,  but  becomes  blaok  and  than  brown,  With  the  fluxes  giveB  aa 
i  ron  reaction.     Partially  disaolTsd  in  muriatlo  acid.    Nootronite  gelatinizea. 

From  Hnngarj.  Desoribed  as  breaking  readily  into  a  kind  of  parallelopiped,  the 
nppar  end  and  two  adjoining  lateral  edges  of  which  hare  the  opposite  magnetio 
pole  from  the  lower  end  and  the  other  two  edges. 

The  Fingidte  affords  the  fonnala  Fe  Si+Fe'Si^lsB:.    It  has  a  graaey  feeL     G.= 
2-8— a-35. 
A  mineral  from  Ceylon,  resembling  ehloropal,  afforded  Thomson,  (Min.  i,  464) : 
Si  63-00,        Po  26-04,        5l  1-80,        Sig  1-10,        B  18-00=100-24. 

COLLYRITE.     KMyrite,  FrehUben.    Scarbroite. 

CoUyrite  ia  a  eluy-lilre  compound,  white,  with  a  glimmering  lustre,  greasy 
feel  and  adhesive  to  the  tongue.  G.=2 — 215.  H.=l — -2.  B.B.  infusible.  Gelat- 
inizes with  nitric  acid.  From  Ezquerra  in  the  Pyrenees,  in  porphyry  near  Sehem- 
nitK,  Hungary,  near  Weasenfels,  Saxony.  Scarbrmie  from  the  coast  of  Scarborough 
is  related  to  Oollyrite.  G.^1'48.  Doea  not  fall  to  pieces  in  water  or  increase  in 
weight 

Analyses:  l,Elaproth,  (Beit,  i,  257);  2,  Berthier,  (Ann.d.  M.  ii,  476);  8,  Kers- 
ten,  (Suhw.  J.  Iii,  24);  4,  Vernon,  (PblL  Mag.  and  Ann.  y,  178): 

gi  SI  ¥e  B 

1.  CoUyrite,  Schemoits,      14-0        45'0        —        42-0=101,  Elaproth. 

a.        "         Ezquerra,         lfi-0        44-6        40-5=100,  Berthier. 

8.        "         Saxony,  23-3        42-8        34-1=100-8,  Kersten. 

4.  acarbroiie;  10-60      42-60     0-26        4676=100,  Vernon. 

The  formula  Sl'Si+lsS  has  been  written  for  Collyrite. 

Dillniteia  a  related  subatanoe,  white  andfirm,  (H.^3'6),  or  earthy,  {H.=:l-8 — 2), 
G.^3'574 — 2-835.  It  is  the  gangue  of  the  diaspore  of  Sobemnitz.  Analyses  by 
Hutzelmann  and  Karafiat,  (Pogg.  Ixxyiii,  575): 

1.  §i  22-40    Si  56-40     fia   tr.      %  0-44    S  21-18,  Fe,  T^a,  alk.  ir,=100-37.  H. 

2.  23-53  58-00  0-88  1-16  20-05=:99-22,  Karafiat. 

The  analyses  oorre^iond  to  theformnla  Sl«gi-{-4ifi=^ilica  24-39,  alumina  54 -23, 
S  21-38.  Dr.  J.  L.  Smith  obtained  a  very  different  result  for  a  similar  material 
from  the  same  Sehemnitz  locality,  aa  given  under  Phoierito,  (ij.  v.) 
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HYDKOPS    StLlCri't]* 


■WOLOnONSKOITE. 


Amorphoue.     Dnll— ishining.     Color  biuiah-green,  passing  into 

f  ■ass-green.     Streak  bluish-green  and  shining.      Feel  resmoua, 
olished  by  the  nail.     Fracture  siibconchoidal.     Adheres  slightly 
to  the  tongue.     Very  fragile. 

Ooirmosilion Oonaidered  an  impure  hydratod  silioato  of  obrome.     Analysea  :  1, 

Berthiar,  (Mem.  ii,  26S) ;  2,  Keraten,  (Po^.  xlvii,  489);  3,  Ilimoff,   (Ann.  Jour. 
Uraea  de  Russie,  1842,  866);  4,  Eechi,  (Am.  S.  Soi.  [2],  xiv,  62): 

gi     ^     ¥a     ;£i    Sin   :^    a 

1.  27-2  S4-0  7'2 1-2  23-2=98'8,  Berthier. 

2.  S7-01  11-B3  lO'tS  6-4:1     1-66  1-9X  21'84,i'b  I'Ol,  fi!  ti-ace=9S-i6,  KerB. 

S-  S0'06  81-24  9-39      8'09     6-60  12-40,  Ca  1-90,  tb  0-16=100-T4,  Ilim. 

4.  28-36  8-11  41'38     —  22-'I6=100-55,  Bechi. 


Gelatinizes  with,  liot  eoncenti-ated  muriatic  aoid,  in  whict  half  the  ohromium  is 
diasolTcd,  the  rest  remains  in  anioQ  with  eilioa.     Ilimoff  gives  94-74  as  the  sum  of 


CHROME  OCHER 

A  clayey  material,  containing  some  oxyd  of  chrome,  allied  to 
the  preceding.     Occurs  earthy  of  a  bright  green  shade  of  color. 

Analyfles:  1,  Drappier;  2,  DufloB,  (Sehw.  J.  Ixii,  261);  3,  Zellner,  (Isia,  18S4, 
687);  4,  Wolff,  (J.  f.  pr.  Cham,  xxriv,  202) : 
§i         Sr      Si      Pe      E 

1.  Creazat,  ffr.  64-0    lOS     230     - —   Oa  and  lig  2-6=100,  Drappier. 

2.  Halle,  6700     6-00  2250  3-SO  1 1-00=89 '60,  Dufloa. 

3.  Sileaia,  68-60    2-00  30'00  3-00    fi-25=99-76,  Zellner. 

4.  Halle,  46-11     4-28  30-63  3-15  12-52,  £8-44,  SaO'46=100-49,W.  G.=2-101. 
The  formula  (51,  Sr  Pe)Si'  oorresponda  nearly  to  the  composition.    WolfTs  anal- 

j^B,  (No.  4),  gives  (SI,  er)'Si*-|-4H,  which  is  the  constitution  of  a  kaolin,  it  is 
probably  not  a  true  ohemical  compfumd. 

Chrome  ochre  occurs  at  the  localities  aboTe  mentioned ;  also  on  Unst  in  Zetland, 
Moctenberg  in  Sweden,  and  elsewhere. 

JHUoscMn,  Herder.  Serbian,  Breit. — Another  ohromiferous  compact  mineral, 
probably  a  mechanical  mixture.  Color  indigo-blne  to  celandine-green.  H.=2.  G.= 
2-13. 

Composition. — Approaches  (Si,  §r)°Si'+9&  Analjais  by  Keraten,  (Pogg.  alvii, 
486):  Si  27-60,  Sl45'01,  Sr  3-61,  Oa  O'BO,  Sg  0-20,  fl  23 -30=99 -92. 

In  a  matrass  yields  water,     B.B.  infusible.    Paitly  dissolved  in  muriatic  acid. 

From  Endniak  in  Servia,  associated  with  quartz  and  brown  iron  ore, 

PIMELITE,  Karslen.     Alizite,  Glocker. 

Kassive,  or  earthy.  n.=2-5.  G.=2-23— 2-3:  2-71— 2-76,  Baer; 
1-44 — 1-46,  (alizite),  Schmidt.  Lustre  weak,  greasy.  Color  apple- 
green.  Streak  greenish- white.  Translucent  to  suhtranslucent.  Feel 
greasy.     Does  not  adhere  to  the  tongue. 

a>»H)OM(to«.— Analyses:  1,  Klaproth,  {Beit,  ii,  134);  2,  Schmidt ;  3,  W,  Rbct,  (.J, 
E  pr.  Cli.  Iv,  49) ; 
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gi         M       Hg        S>e       Ca     Si       fi 
,.  Ohtjtoprase  earlh,  SS'OO  16-68     1'25      4'6S  0-43  6'00'88.12,Klaproth. 
!.  Alizite.  6*-63  32-88    B-89  Jel-18  0-16  0-80  6-28=100,  Schroidt. 

I.  Hurd  Pimeliie,        S6-80    3-18  l*-66  5^62-69         23-04  31-03=100,  Baer. 

oon-esponda  nearly 
and  water  :  I  :  3 :  ^ ;   the  third  f 
;  1  L  2  ;  8  :  3. 
From  Sileeia  and  alae-wliere. 

MONTMORILLOinTE,  Sahelal. 


powd  fonoulft  Si  Si  +6fl. 

JUaltkaoite  of  Braithaupt,  (J.  f.  pr.  Ch.  s,  510).  In  thin  plates  and  maseivo ;  soft 
like  -wai.  0.=1'99 — 2-01;  white  op  yellowish,  and  translucent.  From,  haaalt  at 
Steindorfel,  and  greenstone  near  Beraun  in  Bohemia.    Analyses:  1,  Damour,  (BulL 


1.  Motilmorillonife,  60-04    20-16    0-68     1-46    O'S 
%  SmectUe,  51-31      12-26     2-07      2-18     4-S 

%.  Maithaeite,  60-3      10-7      3-1      0-2       —     —    86-8,  MeJesner. 

Eaaotimoffskm  of  John,  is  another  clayey  or  balloyaite-like  Hiibstance  from 
aemuth  in  Silesia.  Zellner  obtained  gi  64-60,  3a  27  26,  Ca  2-00,  Slg  0-37,  fe  ( 
S  I4-36=98-6a. 


EBDMANNITE,  Berlin,  Pogg.  Ixxxviii,  160. 

In  hiibeddeii  grains  and  folia :  with  no  traces  of  crystallization. 
G.^3'1.  Lusti-e  vitreous.  Color  dark-brown.  In  tnin  spliuters. 
Trail  slncent, 

OoBipotition. — Analysis  by  Blometrand,  of  half  a  gramme,  (loc.  cit.); 

Si    Ox.  Ce&La     Si  6a  i'e         Sin         Y      H  and  loss 

81-86         S4-B9         11-71         6-46         8-52         0-86         1-48         4-28 
From  the  island  Stoko  in  the  Laagesundfiord,  neai'  Bcevig.    Kamed  in  honor  of 
M.  Erdmann. 


md  cellular. 
H.=4.     Lusti-e  glimmering.     Color  greeenish-black.     Opaqne. 


Composition. — Contains  silica,  alumina,  perosyd  of  iron,  lime,  magnesia  and  water. 
B.B.  alone  inftiaible ;  with  borax,  a  glass  colored  by  iron  j  with  soda  partly  dis- 
eolvad.     WLoUy  soluble  in  muriatic  acid.     In  a  tube  yields  pure  -water,  and  be- 
,  aomes  bi-ownish. 
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UNAEEANGED  SILICATES  CONTAINING  TITANIC  ACID. 

The  species  here  included,  may  perhapsbe  arranged  in  some  of  the  groups 
of  silicates,  when  their  composition  is  better  understood.  In  spheiie,  a  sili- 
cate of  the  same  kind,  we  have  pointed  out  a  close  relation  to  the  ordinary 
silicates,  the  titanic  acid  acting  as  a  base.  The  same  appears  to  be  true  in 
Keilhauite,  which  may  prove,  as  we  show,  to  be  related  to  sphene.  The 
other  species  may  have  similar  relations  to  some  of  the  anhydrous  silicates. 
The  following  are  suggested  as  probably  the  general  formulas  under  which 
the  species  fall. 

1.  KciLiuums,  (if,  S)§i3  (like  ephsue). 

2.  TeonEFFKiNriK,  {&',  K>  Si'  " 

3.  Sl!ioel.>^ite,  (ft=,fil5ii 

4.  MosANDiirti!,  (S",  B)  Si+aij. 
0    WolILkillTE,  (E',  S)  Si. 


Trimetrie  ?     I:  /=122°  30',  Greg.     Cleavage :  /,  perieet.  Also 


H.=6'5.  Q.=S-69.  Lustre  viti-eoos  to  resinous.  Brownish- 
black;  in  splinters  brownish-red  and  translucent.  Strealc-powder 
grayiah-Li'O^i'Ji. 

C<»>tpoiitu)n. — Analyses  by  Erdrntinn,  (loe.  cit.)  : 

Si  fft  Si  Pa  Hn  ^  Ca  Y 

1.  SOW         29-01  6-09         6-85         0-6l  O'SS  ia'fl2         3'Ga=100'e8. 

2.  a9'45         2814         5-90         6-48         0-86         0-63  18'68         9-64=99-88. 

The  oxygen  ratio  between  the  bases  and  allien  (reckoning  ^  with  tha  former,  aa 
in  flphene)  is  veiy  closely  8  : 3,  the  sphene  ratio  ;  and  the  formula  may  conaequently 
be  fiSiS  or  (ft'.EjSiJ-  The  lime  (Oa)  united  with  the  fi  is  equivalent  to  aperosyd 
(that  ia  TiO°H-CaO=R'0"=S).  Erdmanu  writes  the  formula  sCa'Si'+BSi+YTi', 
in  which  the  three  members  have  the  widely  nnlike  osygsa  ratios,  2  : 1,  1  :1,  I  :  S. 

B.B.  fosee  with  intumescence  easily  to  a  black  shining  slag.  Yields  aq  iron- 
oolored  glass  with  borax,  which  in  the  inner  flame  becomea  blood-red.  Witii  aalt 
of  phosphorus  gives  an  iron  color  and  a  silica  skeleton,  and  in  the  inner  flame  a 
violet  pearL  Reaction  of  manganese  with  soda.  In  powder  wholly  diasolved  in 
muriatic  acid. 

Occurs  about  one  and  a  half  miles  from  Arendal,  Norway,  in  a  feldspathio  rock. 
R.  P.  Greg,  Jun. ,  has  a  non-terminated  crystal  two  inches  long. 

TSCHEFPKIBITE,  &.  Jiosc,  lleise  u.  d.  Ural. 

Massive,  ainorphons, 

H.=5-5.     G.=4-508-^-549,  G.  Eose ;  4-5296,  H.  Eose,  and  in 

Sowder  4-615.      Lustre  vitreoite.     Color  velvet-black.     Streafe 
ark  brown.     Subti'anslucent  to  opaque. 
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di2  DESCKIPTIVE   MINEBAI.OGY. 

AnaljBes  by  IL  Rose,  (Fogg.  Ixii,  591) ; 

8i  *i  6a         SCg         iia 

21 '04         20-17         3-50         0-22         ff83 
The  esceea  in  the  unalyBifl  ie  owing  to  tJie  oxydation  of  tte  oeriom  from  the  state 
of  pratoxyd.     Tlie  titanio  acid  is  supposed  stiU  to  contain  some  glucina,  alumina, 
and  yttvia.    Tlie  oxygen  ratio  leads  to  the  probable  formula  {£',  S)  Si*. 

B.B.  inturaeBoes  very  mueh,  becomes  a  porous  mass ;  in  a  Btronger  heat  becomes 
yellow,  but  does  not  tuae  oxcopt  in  the  strongest  heat,  when  it  forms  a  black  glass. 
Gelatinizes  readily  on  heating  in  muriatic  acid. 
From  the  Ilm^n  Mountains,  Siberia. 

SCHORLOMITE,  Shepard,  Am.  J.  Sei.  2d  Ser.  ii,  261. 

Massive  without  cleavage. 

H.=:T— 7-5.  G.=3-86^,  Shepard;  3-807,  Wliitney;_  3-783  in 
coarse  powder,  Earomelaberg.  Color  black,  often  tarnished  blue 
and  with  pavonine  tints ;  streak  ^ayisb-black,  with  a  tinge  of 
lavender-blue.     Lustre  vitreous.     Fracture  conchoidal. 

Comyojjfion.— Ca' Si+Pe  Bi+IJaTi',  WTiitaey=Siliea  24-9,  oxyd  of  iron  21-9, 
lime  30-7,  titanio  acid  32-6.  If  the  Ti  acts  as  a  base,  aa  in.  Sphene  and  Keiibauite, 
(it  forming  with  Oa  an  equivalent  to  aporoxyd),  then  wo  have  in  the  above  formu- 
lft,2gi+  2  (Ti+6a)+lFe+3Ca  which  coiTosponde  toaSi+SB+aCa,  The  oxygon  ratio 
between  the  siiiea  and  bases  is  here  6  :  II.  But  if  the  silica  he  a  little  too  high,  the 
ratio  may  be  6J :  1 1  or  1 ;  2,  whieh  will  afford  the  formula  afi'gii+sHSi*,  or  (fit' 
-|-|fi)§i^=Silioa  23-3,  titanio  add  22-9,  peroxyd  of  iron  2 2 '4,  lime  31-4=100.  In 
Bammelaberg's  analysis,  the  silica  was  detorrained  only  by  the  loss,  and  in  two  of 
the  other  analyssB  there  was  titanio  aeid  remaining  with  the  silica. 

Analyses:  1,  2,  Whitney,  (Jour.  Boat,  Hat.  HistSoo,  1849,  vi,46)i  3,  lUmmela- 
berg,  (J.  f.  pp  Chcm.  Iv,  488,  former  analysis  revised) ;  4,  Croasley,  (this  Min.,  Sd 
edit.,  692) : 

'  Si  Ti  Oa  Pe 

21'58=99'12,'Whitney. 

21-90=100-27,  Whitney. 

20-!l,  %  l-36,B'e   1-67=100,  Ramm. 

23'00,   "   1-25,  Sn  (racf=101-89,  C. 

B.B.  in  platinum  forceps  fuses  on  the  edges  with  diffi- 
culty to  a  black  mass.  The  peail  with  boras  is  yellow  in  the  outer  flame,  and  be- 
comes colorless  on  cooling,  unless  too  much  of  the  assay  be  used.  Also  a  yellow 
glass  with  suit  of  phosphorus.;  with  tin  on  charcoal  in  ttie  inner  flame  the  bead  be- 

In  small  masses  with  elsiolite  and  brookitein  the  Ozark  Mta,,  Magnet  Cove, 
Arkansaf. 

MOSANDRITB.     JSrtlmann,  Jahresb.  xxi,  178. 

llonoelinic  ?  In  large  fiat  prisme ;  lateral  edges,  replaced  byplanes 
T;  also  a  summit  dome,  observed  by  Greg,  giving  ii  on  Joj  re- 
flecting goniometer~147°  30',  n  on  piano  of  aome=115°  by  com- 
mon goniometer,  angle  of  dome  thence  IBO"^.  Also  masssive  and 
fibrouB,     Cleavage :   in  one  direction  distinct,  in  others  indistinct. 

H.=4.  G.=3'93— 2-98.  Lustre  of  cleavage  face  between  vit- 
reouB  and  greasy,  of  other  surfaces  resinous.     Color  dull  g 


1.  26-66 

22-10 

39-78 

3.  27 -89* 

20-43 

80-06 

8.  26-24 

32-34 

39-38 

4.  26-86' 

21-58 

30-73 
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SILICATES,    APPENDIX.  Md 

or  reddish-brown.     Streak-powdei-  grayish-brown.    Thin  splil^te^s 
ti-anslucent,  bright  red  by  ti-ansmitted  light, 
Oompositiori. — Analysis  by  Berlin,  {Pogg.  1868,  166)  '■ 

Si  ¥i      Oa,  Lai3      Pa         Mg  Oa  6  Sa         fi 

'29-93        9'90        26-66        I'SS        0-l5        19-07        0-52        3-87       S-nO=100'33. 

There  ia  soma  Sn  with  the  IPe.  Reckoning  the  Ti  with  the  bases,  as  forming 
part  of  a  peroiyd,  aa  in  Sphene  and  Eeilhaaite,  the  oxygen  ratio  of  the  protosyds, 
peroxyda,  and  silioa,  is  nearly  1  r  2  :  8,  or  of  hasBB  and  Bilica  1  r  I  (preciBely  lfl'51 
:  16-88);  affording  the  formula  Mi-t-2l^i-f4ia:,  or  {jfi'-|-jE)Si-l-l-ia.  This  ex- 
oiading  the  water  is  the  formula  of  epidota,  to  which  the  apeoies  may  be  related. 


WOHLERITE,  Scheerer,  Fagg.  lix,  327,  1343. 

Trimetric.     /:  1=90°  54',    0  :  U=^144°  1',  Desel. ;  . 
0-':261  : 1 :  1-01583. 
O  :  ii=160°  3'.  *** 

O :  H'=153°  29'. 
0  :  V*=116°  ST. 
0:12=141°  18'. 
H:«a=116°56'. 
:  1=136°  2V. 


ii  :  42  {or.  n)=1^6°  9'. 
is  :  is  (ov.  u)= 


^.u)=ti2°'Si'. 
I  (ov.  0)=UO°  6'. 
In  tabular  crystals  and  prisms : 
Oleavage :   distinct  in  one  direc- 
tion.    Also  granular, 

H.=5-5.  <3-.=3-41.  Lustre  vitreous,  inclining  to  resinona. 
Color  light-yellow,  wine-,  honey-,  resin-yellow,  brownish,  grayish ; 
streak-powder  yellowish-white.  Transparent  —  subtranalucent, 
Traeture  more  or  less  conchoidal — splintery. 

Composift-cH),— 8&'Si-f-8gr5i-[-ebSi=(T%fe>-(-T^gr-|-^Ob)Si=(if  Oa ;  Sa=7  :  2). 
Silioa  81-2,  columbio  acid  14-3,  zireonia  18'S,  lime  37-0,  soda  8-6=100.  Scheerer  writes 
the  formula  3r'Cb-j-6(S^aSi-|-l!/a'9i)  which  is  hardly  ae  near  the  analyses,  and  has 
for  its  three  members  the  imlite  oij-gen  ratios  1  r  1, 1  :  3,  3  ;  1, 

If  in  the  above,  the  Cb  ha  united  with  the  perosyds,  the  ratio  of  fi°  to  E  will  be 
8  :  a  and  the  formula  will  be  essentially  that  of  some  Idocrase  and  AUanite. 

Scheerer  obtained  in  his  analysis, 
Si  80-62,  6b  14-47,  2r  1S-I7,  Pe  2-12,  Sin  1-55,  Oa  26-19,  Sa  7-18,  fi  0-24=98-14, 
with  perhaps  traces  of  cerium,  and  0-4  of  magnesia. 

Dissolves  eiaily  when  heated  in  strong  muriatic  acid,  with  a  separation  of  the 
silica  and  oolmnbic  acid.  B.B.  in  a  strong  heat  fuses  to  a  yellowish  glass.  With 
lie  fluxes,  gives  the  reaction  of  manganese,  iron,  and  silica, 

Wohlerito  occurs  with  elEolite  in  zircon  syenite,  on  an  island  of  the  Langesund- 
Qord,  near  Brevig,  in  Norway.    Some  crystals  are  nearly  an  inch  long. 

EincoLtTa,  Scheerer,  Jahreab.  xxv,  376.  and  Fogg.  Ann.  Isxii,  661).  In  roniform 
masses.      Color  brown.     Resembles  woMerite.     G,=5'01. 

GompoHCion. — Analysis  by  Soheerer,  (!oo,  oit,] :  Si  47-86,  met,  acids  and  some 
2r  14-06,  Pa  8-34,  Oa  13-06,  Ce  3-93,  SalS'Sl,  l!ln  l-94,_Slgiroce.  S  0-94=100-37. 
Soheerer  considers  it  a  wohlerite,  in  whioh  the  zirconia  is  replaced  by  peroxyd  of 
iroQ.     From  BodMndholmnearFrederioksTam,  Norway;  also  near  Bravig, 
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DESoiJii'nvE  miner; 


n.  TANTALATES,  OOLUMBATES  *  TITANATES,t  TITWG- 
STATES,  MOLYBDATES,  VANADATES,  CHP.OMATES. 

[,  PYROCHLORE  GROUP.     Mouometiic.     Oxy^^'eu  riiilo  1  :  2. 

PeuOHSKITE,  Ga  Ti.  iPvURITiTR. 

PlKOClItORE,  ft"  'Ja^. 

11.  SCHEEUTE  GROUP.     Diinetri*:.     Oxygaii  ratio  of  bases  ai.d  acid,  1  :  S. 

SCilEELITE,  OaW.  WULFENITE,  ^^b  So. 

ScilEKLETINE,  I*b  W.  JAkOJOTE. 

IlL  FEBGUSONITE  GROUP.    Diiiietrip.     Oxygen  ratio  of  bases  mid  aeid,  3  ;  1. 
FBRdusoNirs,       (t,  Oe)°Ta. 

[V,  TAKTALITE  GROUP.    Trimotrio.     J  :  J=100°--10a°. 

Tantslite,  (Fe,  Sl(l)  (IV,   Gb).  SAMAHeKJ'tK, 

TTor.PiUM,  (Fe,  S[ii)W.  Mehqij's. 

CoLU«EaiE,         (£'a,]an)'Cb'. 

V.  POLYMIGKITE  GROUP.     Trimetrie.     Z:  1=20°  SO'  to  9.)" 

PaiYUIGKYTS,  jEkOIEYNITE. 

POIYCBASE, 

Appendix,  Euxknete,  Rutiiekfoudite, 

VI.  YTTROTANTALITE  GROUP.     Osjgea  vatio  1 :  1. 

YrtEOTASTALITE,  Il'Ci'a,  W,  ©). 

VIJ.  VANADATES,  CHROMATES. 

CliOCOlSITE,  tb  Or. 


*  The  metal  of  the  Amerioan  Columbite  was  aaply  named  Oolumbi-um,  hy  Hatcli- 
ett,  {in  !801) ;  and  as  it  is  the  same  whieh  Rose  has  aince  called  uiobium,  Hatchett's 
name  is  here  i-estored.     See  Pliil.  Mag.  [4],  vii,  46i,  June  1854. 

\  The  relation  of  the  Titanates  to  the  Columbates,  etc.,  are  so  close,  and  at  the 
same  time  so  imperfectly  understood  and  the  aeids  are  so  often  combined  in  tlio 
same  mineral,  that  the  species  are  here  arranged  together,  instead  of  making  n 
separate  head  for  the  Titauates. 
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C0LiniBAT£8, 

TITAHATES, 

TONGSTATES,    MOO 

TiUQDBLlNrrB, 

(Gu.i'bfiStl 

Meunochrojie, 

WiSrl 

Dechenit=, 

fb't. 

Deboloizite, 

Ph'V- 

ViNADINirE, 

Pb=v+jpba 

ToLBoarniTE, 

(Cu,  Ca)-v+S. 

An^OXBNE, 

PEROFSKITE, 

(?.  ifose,  Pogg.  xlriij,  E6B. 

Monometric.  Observed  planes:  0,  I,  1,  2,  *|,«|-,  %  ff,  ||.- 
Usual  in  cubes ;  f,  1, 16,  17,  etc.  Cleavage :  cubic,  tolerably  per- 
fect. 

H.=5-5.  G.^4'017.  Lustre  metaUic-adamantine ;  less  bright 
on  a  cleavage  face.  Color  grayish  to  iron-black.  Opac[ue — aub- 
translucent.     Streak  imcolored,  , 


Composilion.- — CaTi=Jltanio  acid  59'4,  lime  40fp:=100.  AQalysea;  1,  Jaoobson, 
(Pogg.  Ixii,  596);  2,  Eroots,  (ib.): 

Ti  Oa  fig        ^ 

1,  68-96      39-20      trace      Pe 

2.  69-00      36-76       0-11 

B.R  ftlone  infusible.  With  salt  of  phosphorus  and  borax,  the  pulverized  mineral 
forma  a  clc^  glaa^  i^olored  with  titanium  ;  "with  the  former  in  the  inner  flame  the 
globule,  as  long  us  it  is  heated,  is  grayish-green,  but  becomes  of  a  violet-blue  on 
cooling ;  in  the  outer  flame,  it  is  greeuish-'white  white  hot,  and  dear  and  colorl«Ba~ 
on  cooling;  slightly  acted  on  by  the  acids. 

Perofstite  oecura  in  crystals  or  dvuses  of  crystalB,  the  largest  yet  seen  not  over- 
six  tines  in  length.  The  forme  have  been  studied  by  Deseloizeanx,  (Ann.  Chj. 
Phye.  xiii,  1845,  338).  It  is  associated  with  crystallized  chlorite,  and  magnetic  iron 
in  chlorite  slate,  at  Achmatovsk,  near  Slatoust  in  the  Ural.  It  is  named  in  honor 
of  Yon  Perofski  of  St.  Fetersbni^. 

In  Sphene,  aa  has  been  shown,  (Oa-{-Ti)  is  equivalent  to  a  peroxyd  ;  and  in  this 
f,  Perof^tamay  be  eonaidered  aa  related  to  Martiteand  Iserihe,  which  are  mo- 


PYROCHLORR,    Ere 


Monometric.  Observed  planes  t,  1, 23,  33,  0.  In  octahedrons ; 
f.  11,  19,  41.  Cleavage:  octahedral,  sometimes  distinct,  espe- 
cialh'  in  the  smaller  crystals. 

H.=5— 5-5.  G.=3-802,  from  Erevig,  Berzelius;  4-32,  from 
Miask,  Eose ;  4-203,  Miask,  Hermann ;  4'203— 4-221,  from  Freder- 
ickavarii,  Hayes.  Lustre  vitreous  or  resinous.  Color  pale  honey- 
yellow,  brown,  dark  reddish  or  blackish-brown.  Subtranslucent — 
opacLue.     Fracture  conchoidal. 

44 
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346  IIESOEIPTIVE  MIKEKALOGT. 

CoHJpolifj'on. — AaalyBas;  1,  from  Miaak,  2,  Brevig,  8,  FrederickaTani,'Wohlor,{Pcgg. 
)c(™i,B3);  4,  S.Miaak,  Hflrmaim,{J.  f.pr.  Cbem.  xxxi,Hl;  188,  192);  6,7,  Freder- 
ictayHrii,  A.  A.  Hayea,  (Am.  J.  Sci.,  xlvi,  164);  8,  McroHia,  Siepard,  (Am.  J.  Soi., 
xixii,  838) ;  9,  ib.  Hajee,  (ib.  xlvi,  168) : 

1.  fl'J'SS        tr.    0-16     1'2S  10-98  0>81  IS'IB"  I'lB,  J!fa8'93,F3-a8,Sn,S[^=102-08,  W". 

2.67-02       tr.    1-69     1-33     B'SS 616=  7-06,  Bi'SO,  Jn,Stg,Saij-.=97-80,  W. 

3.  62-75  2-76Pe2-16  12-86   fl-80' 4-20,  tf6-18,  SnO-61,alk.  (»-.=97-26,W, 

■  •"  "6      2'23    tr.      5-11  13-64  0-70    8'09   0-50,  ta  2-00,  2r  5-B7,  K,  Na,  Li  8-72, 
P  3-0=101-71,  Harmann. 

g      4-90   2-28     9-80  0-94  15-23'  Jig  I'46,  K  (|-64,Na  a-fl9,F2-21= 

100-83,  Hermann, 
t.  58-10    20-20  ^2-36  19-46,  oxyds  of  U,  Mn,  Pb,  Sn,  1-20,  ign.  0-80=97-10,  H. 

■  ig-OOt  18-33   16-73,  Pb  and  B,  etc  0-70,  Sa  5-68,  ign.O-S0=I01-19,H. 


B.B.  beeomes  pale  browuish-y allow  or  lemon  yellow,  but  retains  its  lastre,  and 
fbses  with  gvaat  difficulty.  With  borax  Sanaa  a  i-eddiah- yellow  transparent  globule 
in,  the  oxydiiting  flame,  which,  on  flaming,  beoomee  opaque ;  with  more  of  the  bo- 
rax, beeoraea  a  white  enamel.  With  salt  of  phoBphoma  diBsolvea  completely,  and 
at  first,  with  some  efferveacence,  forming  a,  gfaas  which  in  the  outer  flame  is  yellow 
while  hot,  bat  becomes  grass-green  on  cooling. 

PyroiMore  oocnrs  imbedded  in  syenite  at  Ftederickflvara  and  Lavirvig  in  Korway, 
assooiated  with  zircon,  polymignite,  and  phosphate  of  yttria ;  aiao  at  Brevig  with 
thorita,  and  at  Lmengebirge  near  Miaak  in  Siberia. 

Named  by  Berzelius,  in  allusion  to  its  beooming  yellowish-graen  under  the  blow- 
pipe, from  <nif,  fire,  ^Xiu(»(,  yreen. 

Mieroiite  (from  the  albite  vein,  Chestevfield,  Maaa.,  associated  with  red  and  green 
tourmaJine)  resemblea  pyrochlore  olosely,  and  is  here  referred  by  J.  E.  Teflohema- 
cher,  (Am.  J.  Soi.  sliii,  SB).  It  presents  the  forms  of  £  11,  19,  and  41,  H.=6'5. 
G.^-406,  Hayes.  Colore  pale-yallow  to  brown.  The  light  eolorad  eryatala  appear 
to  be  nearly  pure  colnmbate  of  lime. 

PYERHITE,  G.  Rose,  Fogg,  xlyiil,  BtiS. 

ilonometi-ic ;  in  oetaliedrons.     Cleavage  not  observed. 

H.  =6.     Lustre  vitreous.  Color  orange-yellow.    Subtranslucent. 

Infusible.  Small  splintera  blacten  and  color  the  flame  deep  yellow.  Pulrerized, 
it  diaaolTes  easily  in  borax  or  salt  of  phosphorus ;  adding  lai^ely  of  the  fluxes,  it 
forms  a  clear  glass,  which,  with  still  more  of  the  flux,  becomea  yellowiah-green  ; 
with  less,  the  glass  remains  colorleas. 

Pyrrhite  was  found  by  von  PerofeM  of  St.  Petersburg,  at  Alabaachka,  near  Mur- 
sin^,  where  it  occurs  m  di-usy  feldspar  cavities,  containing  also  tables  of  lithia 
mica,  i^-stals  of  albite,  and  whita  topaz.  The  largest  crystal  was  but  threelines 
long.    The  name  is  from  ^vppas,  yellow. 

With  this  spaoias  J.  E.  Teschemaeher  identifies  small  orange-yellow  octahedrons 
fpun4  with  albite  at  the  Azores.  The  crystals  are  a  half  to  two  lines  long,  and 
those  of  minute  size  are  transparent. 

According  to  chemical  and  blowpipe  trials  by  A.  A.  Hayes,  on  specimens  furnish- 
ed him  by  Mr,  Teschemaeher,  thesecrystals  consist  of  columbate  of  ziroonia,  colored 
apparently  by  oxyds  of  iron,  uraaium,  and  manganese. 

B.B.  in  the  forceps,  on  tha  first  impulse  of  the  heat,  bacomea  darter,  and  the  fine 
orange  color  retni-na  on  cooling,  even  if  the  heat  has  been  high;  at  the  melting 
point  of  east  iron,  in  tha  raductjon  flame,  the  flame  becomes  permanently  darker 
and  brown.  With  borax  (0  parts  to  1  of  assay)  it  dissolves  and  afforda  a  clear  col- 
orless glass,  which  becomes  instantly  opaline  or  opa([ue  on  flaming;  transferred  to 
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the  oxydating  flame  becomes  opaque.  With  salt  of  phosphorus  (in  the  same  pro- 
portion) in  the  inner  flame  gives  a  clear  glass,  and  when  rednoed,  the  glass  ia  greea ; 
but  in  wie  onter  beeomes  ySlow.  With  a  little  mora  «f  assay,  the  glass  remains 
clear.  With  eoda  (12  parts  to  1  of  assay)  diSBOlyes  ;  some  clear  portioas  ai-e  aeeu 
in  the  globule  while  hot,  but  on  cooling,  opacity  precedes  the  crystallization  of  the 
globule ;  finally  a  gray-brown  slag  remaiiia,  whicli  cooled  from  the  outer  flame,  has 
a  green  color  indicating  oxyd  of  mangan^e.  Decomposed  by  maeh  soda,  and  the 
resulting  mass  heated  with  nitric  acid,  gives  a  henvy  white  insoluble  powder,  which 
with  boiling  water  takes  a  white  floconlent  form ;  the  powder  exhibited  all  the 
characters  of  oolumbie  (niobie)  acid.  The  acid  solution,  when  mixed  with  carbon- 
ate of  ammonia,  remains  dear;  heated,  some  Di:yd  of  iron  falls,  and  the  fluid  is 
light  yellow ;  with  oxalic  aoid,  a  white  earth  separates,  which,  heated  with  sul- 
phuric acid  to  destroy  the  oxalic  acid,  diesolvaB,  and  the  fluid  forms  with,  potash  be- 
fore complete  nentiraUsation,  a  white  doable  salt,  which  has  tlie  characters  of  that 
from  ziroouia,  but  may  ^so  contain  oxyd  of  cerium.  The  oxalate  when  first  formed 
did  not  i^ord  when  heated  the  lunnamon-hrowu  color  characteristic  of  deutoxyd  of 
y  small  amotmt  of  the  mineral  under  examination  f   '"' 


Hayes  observes  that  he  obtiuned  no  positive  pvoof  on  this  point 


Schealin  ealeaire,  H. 

Dimetric ;  liemihedral  in  planes  12  and  33.  0  :  U=12Z°  59' ; 
a=l-4835. 

O  :  1=115°  29'.     1  '.  1  (pTr.)=100°  40'.     li :  l*(bas.)=113''  2'. 
0  :  33=102°  2'.    1:1  {bas.)=129°  2'.      1  :  1^=140°  20'. 
0  :  12=121°  5'.    1* :  U  (pyr.}=108°  12'.  12  :  1^=157°  21'. 

Cleavage :  1,  most  distinct,  li,  interrupted,  0  traces.  Twins  : 
planes  of  composition  J  and  **.  Also  reniform  wilJi  columnar 
structure ;  and  mas-sive  granular. 
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H.=4-5— 5.  G.=;6 — 6-076.  Lustre  vitreous,  inclining  to  ada- 
mantine. Color  white,  inclining  to  j^ellow  and  brown ;  aometimes 
almost  orange-yellow.  -  Streak  white.  Subtransparent— trans- 
lucent.   Fracture  uneven.    Brittle. 
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Oompasition. — OaW^Lime  I9'46,  tungstio  acid  80-6. 

Analyaea  :  I,  Klaproth,  (Beit,  iii,  44) ;  2.  Berzelius,  (Afh.  i  Fya.  ir,  306)  [  S,  4, 
Brandes  imd  Buohols,  (acliwcig.  sx,  28B) ;  6,  Choubiue,  (Ann.  des  M.  Ruas.  1841, 
817);  8,  Rammelsberg,  (Po^.  Ixxviii.  614);  7,  Bo  wen,  (Am.  J.  Sei.  v,  118);  8, 
Domajko.  (Ann.  d.  &L,  [4],  iii,  IB) ;  9,  Del^ee,  (Bull,  Geol.  So«.  [S],  x,  17) : 

yf        Oa      Si    ^e 

1.  Oornwall,  ';5-25    18-70  1-60  1-aB 

2.  Westmannland,  Sweden,    80-417  19-40  — ■ 

3.  Sohlaekenwald,  1800    19-06  2-00  =99-06,  B.  and  B. 

4.  Zinnwald,  78-BO    16-60  2-94  1-60,  Oa  and  3l  1-1=98-64,  B.andB. 

6.  Katherinenburg,  78-41  18-88  Sig  0-66=97-94,  Oh. ;  G.  6-071. 
0.  Neudorf,  7864  2166 ■=100-20,  Kamm. ;  G.  6-03. 

7.  Monroe,  Ct.,  76-05  19-aa  2-54  1-08,  Sn  0-31=99-39,  Bowen, 

8.  Coqnimbo,  75-76  18-06  0-75  On  3-30=97-86,  Domeyko. 

9l  Framont,  80-35  19-40 =99-75,  DdflBBe. 

B.E.  on  ohai-eoft!,  fueee  on  thin  edges  to  a  eemi-tranapavent  glaaj.  Sohible  with 
borax  to  a  transparent  glass,  which  afterwards  becomes  opaque  and  crystalline. 
With  Bait  of  phosphorus  forms  a  glass,  colorless  in  outer  flame,  in  inner  green  whan 
hot,  and  fine  blae,  cold  With  tm  the  glass  deepens  in  color  and  becomes  green. 
In  mnriatio  or  nitric  acid  decomposed,  learing  a  yellow   powder  soluble  in  am- 

Tungstate  of  lime  is  usually ,  aaaoeiated  with  crystalline  rocks,  and  is  commonly 
found  m  oonneetlon  with  tin  ore,  topaz,  fluor,  apatite,  molybdena,  or  wolfram,  in 

Oeeurs  at  Sehlaekeiiivald  and  Zinnwald  in  Bohemia ;  in  fine  erystala  at  Csldbeck 
Fell,  near  Keswick,  with  apatite,  molybdena,  and  wolfram.  Also  at  Schellgaden  in 
Salaberg,  Neudorf  in  the  Hartz ;  EhrenfriedersdOrf  in  Saxony  ;  Posing  in  Hungary  ; 
Daleearlia  and  Bitaberg  in  Sweden ;  Framont  in  the  Toagas  with  pyrites  in  polished 
crystals  giving  Delease  for  the  angles  of  ootahedron  1,  100°  6'  and  130°  31',  G.^ 
6-06;  and  Coquimbo,  Chili. 

In  the  United  States,  crystallized  andmassiTeat  Monroe  and  Huntington,  Conn., 
at  Lane's  mine,  with  wolfram,  pyrites,  nitile,  and  native  bismuth,  in  quartz. 

Altsebd  Forms. — Occurs  altered  to  "Wolfram,  a  tnngatate  of  iron  and  mangan  - 
ese,  by  the  action  of  a  solution  of  bicarbonate  of  iron  and  manganese,  or  jterSaps 
mainly  through  sulphate  of  iroa  arising  from  the  decomposition,  of  pyrites. 


Dimefric  :  O  :  li~122°  33' ;  a=l-567.  Uaual  forma  octalie- 
dral.  '  Observed  planes,  1,  J,  2, 1,  li ;  sometimes  iieinihedrai  in 
1  and  li. 

0  :  ^-132"  4'.    1:1  (pyr.}=r99°  44'.      li  :  li  (pyr.)=106°  50'. 
O  :  1=114°  17'.  1  : 1  (bas.)=131°  35'.    li  :  li  (bas.)=114°  54'. 

0  :  2=102°  42'.  2  :  2  {pyr.)=92°  46'. 

Orystala  often  indistinctly  aggi-egated.  Cleavage  :   0  imperfect ; 

1  Btin  more  so. 

H.r=2-75— 3.  G.=7-87 — 8-13,  Lustre  resinons,  siibadamaii- 
tine  Color  green,  yellowish-gray,  brown,  and  red.  Streak  un- 
eolored     Faintly  translucent. 

ftiiiMioaifjora  — f  bW=Tnngstio  acid  51,osydof  lead  49. 

Analyses  1  Eerndt  as  the  mean  of  two  analyses  of  specimens  from  Zinnwald, 
(J  f  pi    Ch  \lii,  110)  ;  2,  E.  J.  Chapman,  (Phil.  Mag.  [4],  vi,  120)  : 

1         W  51-7S6,        tb  46-993,        Ca  1-897,        te  &  Sin  0-471,  Kcrndt. 
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B.B.  melta  and  gives  oiF  vapors  of  lead,  lefiving  a  dark  colored  eubmetallie  erya- 
talline  globule,  having  a  pale-gray  streak  Solnblo  in  nitric  acid  with  a  yellow 
precipitate. 

Soheeletitte  oocure  at  Zinnwald  in  Bohemia,  with  qnartz  and  mica  ;  at  Bleibei^ 
in  Cariofhia,  aooonipHnying  molybdate  of  lead  ;  in  Chili,  probably  near  Coquimbo, 


Dimetrie :  sometimes  hemihedral   in  1,  li,  and  «  f .      O  :  li~ 
126°  26';  a=:l-574.      In  modified  square  tables  and  octahedrons. 

0  :  1=114°  12'.  1  :  1  (bas.)=:181°  35'.  }i  :  ^i  (ba3.)=93°  43'. 

1  :  1  (pyr.)=99°  40'.  li :  li  (pyr.)=106''  44'.  ii  :  U  {has.)=16°  23'. 
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Cleavage:  1  very  smooth;  0  and  ^  niucli  leaa  distinct.  Also 
granularly  massive,  coarse  or  fine,  firmly  cohereut. 

H.=2'75— 3.  G.=6'3 — 6'9.  Lustre  resinous  or  adamantine. 
Color  wax-jellow,  passing  into  orauge-yellow ;  also  siskin  and 
olive-green,  yellowisn-gray,  grayish-wliite,  brown.  Streak  white. 
"  '  ■  ■        '  iti'anslucent.  Fracture  subconchoidal.  Brittle. 


Subtranspai'ent— subti'a: 

Composition.- 
bel,  (Sohw.  J.  X 
J.  Brown,  (Proe.  PhiL  Soe.  Glas 
400): 

1.  Oarinthia.       Sto  40-5 


1,  oxyd  of  lead  81-5.    Analyses :  I,  Go- 


Pb59-0=99'6,  Gobel. 

2.  "  40-293        61-903=I02-19B,  Melling. 

3.  "  S9-30  B0-86=99-65,  Parry. 

4.  "  89-19  e0-23=99-43,  Brown. 

5.  Zaoateeaa,  87-85  62-8B=:10O,  Bei^mann. 
A  red  Tariety  contains  a,  trace  of  ckromie  acid, 
RB.  decrepitates  briskly  and  beoomee  darker,  and  afterwardg  c 

color  disappears.  On  ehareoM  it  fuses  and  is  absorbed,  leaving  behind  globules  of 
metallic  lead.  With  boras  in  the  exterior  flame,  it  fuses  readily  to  a  slightly  color- 
ed glass  ;  ia  the  interior  flame,  the  glass  is  ti'ansparent,  but  on  oooling  becomes  all 
at  onee  dark  and  opaque.  Melts  readily  withaaltof  phosphorus,  producing  a  green 
glass,  when  the  proportion  of  the  mineral  is  small,  but  jDlaok  and  opaque,  if  lai^a. 
ThiBspeoies  oocnrs  in  veins  in  limestone  with  other  ores  of  lead,  at  Swarzenbacli, 
Bleiberg,  and  Windisch-Eappel  in  Carinthta.  It  is  also  met  with  at  Retatan;^a  ii 
Hungary,  and  at  Moldawa  in  the  Bannat,  where  ita  crystals  ai 
considerable  rcsamblancc  to  ehromate  of  lead. 


1  cooling,  the 


i   and  have 
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It  is  found  in  small  qunntities  at  the  Southampton  lead  mine,  Muss.,  and  in  fine 
reddish  orange  ciryatalB,  containing  a  trace  of  chromic  acid,  at  Wkeatley's  lead  mine, 
near  PhentXTille,  Fa.,  (fig.  2),  and  also  in  still  thinner  tables. 

A  molybdate  of  lead  from  Pamplona,  8.  A.,  afforded  Boussinganlt,  (Ann.  Ch. 
Phja,  xlv,  335),  tblS'S,  fflolO-O,  0  2-9,  HCll-8,  ^  1-3.  f3r  1-2,  f  e  1'7,  512% 
qnarta  Sl^flS-l.    He  considers  it  a  basic  salt  with  the  formula  Pbllo. 

AZOBITE,  J.  E.  TeschemBeher,  Am,  J.  Sci.  [3],  iii,  32. 

Dimetrio.  In  minute  octahedrons,  somewhat  shorter  portionally  than  the  Tegu- 
lar octahedron,  with  the  basal  edges  repldi^d;  angle  of  pyramid  (by  reflective 
goniometer)  128"  15',  M  -.  e=\ZZ°  40',  or  near  Zircon.     Cleavage  none. 

H.=4 — t'S-  Translucent  to  opaque.  White  with  a  faint  greenish-yellow  tinge, 
or  Golorleas.     Vitreona  in  fraetm'e. 

Composition. — According  to  A  A  Hayes,  oolombate  of  lime.  B.B.  inlnaible; 
smaller  crystals  hecome  opaque  white,  larger  in  outer  flame  reddish,  and  light 
yellow  in  inner.  With  borai,  on  platinum  wire,  dissolves  with  extreme  alowneas 
and  difficulty  to  a  transparent  globule,  Bometiines  faint  greenish ;  with  more  borax 
opaque  on  darning.  With  salt  of  phoephoiue  slowly  dissolTed,  producing  a  faint 
green  color. 

From  the  Azores,  in  an  olbitic  rock  along  with,  black  tourmaline  and  pyrchite. 
First  distinguished  and  described  by  J  E  TesthemoUier.  The  largest  crystal  seen 
was  but  1^  Unas  in  diameter.  There  is  some  resemblance  in  form  to  cryptolite,  (p. 
820),  but  a  re-examination  of  the  species  by  Mr.  Hayes  corroborates  his  first  an- 
it  that  the  mineral  contains  neither  cerium  nor  phosphoric  acid. 

FEEGUSONITE,  Hatdinger,  Edinb.  Trans,  s,  274. 

*98  Dimeh'ic,  hemibedral.     0  :  1*=124°  20'; 

«=:l-464.  Observed  planes  aa  in  the  an- 
nexed figure.  (9:  1=115°  46',  1  :  1=100° 
54',  and  128°  28',  3| :  31=91°  59',  *|  :  3|= 
169°  17'.     Cleavage :  1,  in  distinct  traces. 

H.=5-5— 6.  G.=5-838,  Allan;  5-800, 
Turner.  Lustre  externally  dull,  on  the  frac- 
tiu-e  briUiantlv  vitreous  and  submetallic. 
Color  browniBii-black ;  in  tbin  scales,  pale 
liver-brown.  Streali  pale  brown.  Subtrans- 
lucent — opaque.  Fracture  imperfect  eon- 
cboidal. 

■    Oom.position.—(Y,()a)"Sa.     Analysis  by  Hartwall,  (K.  V.  Ac  H.,  182S,  16t): 
Ta+7-75,Y  41-91,  tiei-W,  2r  3'02,  gn  I'OO,  6  0-9S,  Pc  0-34=9S'65. 

B.B.  infusible,  but  loses  color;  with  borax  foscs  with  difficulty,  and  forms  a 
glass,  which  is  yellow  while  hot,  with  some  interspersed  white  spots  of  nndisaolyed 
matter.  With  soda  decomposed  without  solution,  leaving  a  reddish  slag  ;  aifords 
globules  of  tin. 

Diecoyered  by  Oisficke,  near  Cape  Farewell,  in  Greenland,  disseminated  in  quartz, 
and  named  in  honor  of  Robert  Ferguson,  of  llaitli. 
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Trim 0 trie.        Observed    planes    as    in   tlie 
igure.     I:  /^lOl"  32',  0  :  \%-=.im°  3f ;  a  : 


I :  c=l-5i 


:  1  :  1-2 


i  :  Kaclj.)=126-. 
la  :  l2(adj.)=141'^  48'. 
u  :«|=118°33'. 
Ai  :  il(K>p}=113°  48'. 
f*  :  i^top)=54P  i'. 
^5?  :  ^to-p)=lQr  38. 


0 :  ^=146°  54'. 

6) :  ^=117"  2'. 

C* :  t^5=lT3='  49'. 

«»  :  12=143°  6i'. 

*l  :  ^-=123°  45'. 

u  :  11=135°  4'. 
Also  massive. 

H.=6— 6-5.  G.=:M— 7-963.  Liistre  nearly 
pure  metallic.  Color  iron-lilack.  Sti'eak  reddish- 
brown.     Opaque.     Brittle. 

Compoiition.—{i'e,  Sin)  (Ta,  '&>).  AnaiyseH  r  1,  3,  BerzoKua,  (Soliw.  J.  svi,  259, 
44T,  and  sxsi,  874);  3,  Rordenskiold,  (Jahresb.  xii,  ISO);  4,  Jaeobson,  (Pogg.  Isdii, 
S17) ;  5.  Brooks,  (ib.) ;  6,  Wornimi,  (ib.)  ; 

Ta         Pe       Sin      gii      Cu      Oa 

1.  Kimito,      83-3        7-2      7-4      0-8       ™     — =98-4,  Berzeiivis. 

2,  "  8S-67     12-93     1-61    0'80     0-66,  Si  073=102-29,  Berzelioa. 

s;  Tamela,     83*44    13-75    1-12 =98-81,  Nordensltiold. 

4.         ■'  8416     14-88    O'SO    0'32     1-81     0-O7=i01-98,  Jaeobson.  G.=^187. 

6.        "  84'70     14-29    1-78    O'BO    0-04     — =100-81,  Bi'ooks. 

6.        "  77'83      8-47    4'89    6-81    0-24    0'60=93-34,  Wornum.     G.=7-187. 


niu)c< 


11-07 


16 -75  2-40=101 '7! 
8-26  119,  if  fil 
8-40    l-oO,  "    6-1 


Tantalite  is  oon£ned  loostly  to  albite,  or  oligoclaae  grsnite,  and  ie  usually 
assooiatad  witli  baryL  It  oooui-s  in  Finland,  both  at  Tamela  and  Kimito.  In  the 
Kamito  tantalite,  part  oftbe  iron  is  replaced  by  manganas«.  Near  Harkasaari, 
tantatite  is  associated  with  rose  quarts  and  gigantolite,  in  albitie  granite.  At 
Katiala  it  is  associated  with  lithia  mica,  black  toui'maliae,  aad  colorless  beryl. 


Trimetric.  I:  1=101°  5',  Eose,  (101°  45',  Kerndt,  101°,  Dea- 
cloizeaux),  / :  m=140°  32',  it:  ^=117°  20',  1*  :  U  (over  thesum- 
mit)==99^  13',  il :  *2  =157°  38'.  Ci-ystals  often  monoclinic  in 
habit,  half  of  the  planes  J,  1,  ^,  and  22,  being  absent  or  much 
smaller  than  the  other  half.  Cleavage :  m  perfect,  ii  imperfect. 
Twins :  planes  of  composition  n,  |*,  and  rarely  A*.  Also  irregular 
lamellar ;  coarse  divergent  cohnnnar  ;  massive  granular,  the  par- 
ticles strongly  coherent. 


>y  Google 


352  DESCEIP'nVE  MIUKBAlOetT. 

H.=5.— 5-5.  G.-7-1—1-56.  Lnsti-e submetallic.  Color  dark 
grayisli  or  brownish-bliick.  Streak  dark  reddish-brown.  Opaque. 
Sometimes  weak  magnetic. 
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a>mpo8!t!<™.— (Pe,lin)W;  either  2teW+S'ilnW,  or  ite  W+flnW- 
AnalyBBE:  1,  3,  SohaSgotaoh,  (Fogg,  lii,  476);  8,  Ebelmen,  mean  of  two  analyses, 
(Ann.  Oil.  PiVB.  [8],  Tiii,  506) ;  4,  Kusain,  (Ramm.  8d  Supp.  127);  5—10,  Kerudt. 
(J.  £pr.  C]iem.xlii,81);ll.  R-Si*neidei-,  (J.  f.pr.  Chem.  Klix,  Haa);12,  13.  Sohaff- 
gotaefi,  (loe.  oit);  14,  Ebelmen,  msan  of  6  onalysas,  (loo  oit);  16,  Kamraelsbarg,  (2(1 
Sapp.  176);  16— 10,  Kerndt,  (loE.  cit.);  20— 22,  E.  Schneider,  (loo.  eit.): 

I.  FormoU,  ateW+SSln  W. 

a  W        te      iln 

1.  Ziiinwald,  7'lBl  76-S3     9'65     16-12=100,  Sohaffgotach. 

9  ■'  1■^«^  7B-Bfl    9-48  14'86=100, 

9-63  18-96,  Ca  0-48=100-06,  Ebelmen. 

9-38  14  04=99-34,  KuBBio. 

9-61  14-21=100-16,  Kerndt. 

9-55  14'86=100-03,         " 

9-53  14'26=BB-26,  " 

914  14'60=100-00,         " 


75-i»2 

7-223  70-84 

7-231-7-22  75-62 

7-111— 7-486  76-47 

7-208—7-369  76-96 

Schlackenwald,    7-482—7-636  7a-68 

Altenbei^,            7-198-7189  76-44 

ZlQiiwald,  76-01 


Lane's  Mine 


U.  Formula,  4FaW-f  Stn  W. 


12.  Ehrenfriedersdorf, 

76-10  19-16 

4-74=100,  Sohaffgotach. 

18.  Chanteloup,          7-487 

76-00  18-88 

6-67=100, 

14.  Limogaa, 

76-20  19-19 

4-48,%  0-80=100-67,  Ebelmen. 

75-56  20 -n 

16.              "                     7-28 

75-90  19-36 

4-80=99-96,  Kerndt. 

17.  Montevideo,        7-6—7-618 

76-02  19-21 

4-75=99-98, 

18.  Kertseliinsfc,         7-6 

75-64  19-55 

4-81=100-00,      " 

76-88  19-32 

20.  Hartz,  Glasebaeli, 

76-04  19-61 

4-98,  Ca  0-28,  Mg  (.-.=100-92,  Soh 

21.        "    Pfaffenberg, 

76-21   18-64 

6-28,  "  0-40,    "  0-86=100-74,  " 

33.         "    Meisoberg, 

76-25  30-27 

3-96,  •'  0-28,    "  0-15=100-91,  " 

Sp.  gr.  of  the  saoond  aroup  generally  greater  than  that  of  the  first. 

B.B.  decrepitates,  and  melts  at  a  high  temperature  to  a  mngnatio  globule,  whoae 
surface  is  oovei'cd  with  orystala,  having  n  metallic  luatro.  With  borax  forms  a 
green  bead,     Witli  hat  little  salt  of  phosphorus  in  the  inner  flame,  if  tin  be  added 


>y  Google 


COLTIMBATES, 


TUNGSTATES,  MOLTEDATE3. 


353 


1  clear  globule,  of  a 


and  tJia  whole  heated,  the  color  becomes  graan 
deep  red  color. 

Wolfram  is  often  aseociated  with  tin  ores ;  alao  with  galena,  in  veins  tiaveTsing 
graywaake ;  also  in-  quartz,  with  native  bismuth,  tungstate  of  lime,  pyritee,  galena, 
blende,  &o.  It  occurs  at  Cdrnwali,  much  to  the  detriment  of  the  tin  ores ;  in  fine 
erjstalB  at  Sohlaclcanwald,  Schneeberg,  Geyer,  Freiberg,  Altenbei^,  Ehcenfrieders- 
dorf,  Zinnwald,  and  HertBohinst,  and  other  places  mentioned  above;  at  Limoges, 
in  I^ance ;  near  Redruth  in  Oorn'wall ;  in  Cumberland,  (both  varieties,  the  firat  at 
Loehfell,  the  second  at  Godolphiu's  Bale)  ;  and  on  the  ialartd  of  Rona,  one  of  the 
Hebrides.    The  eryetala  of  Zinnwald  are  remarkable  as  hemitropes. 

In  the  United  States  it  ooours  at  Lane's  mine,  Monroe,  Gonn.,  m  quarta,  associa- 
ted with  native  bismuth,  and  Ihe  other  minerals  above  mentioned,  often  pseudo- 
morphous  after  tungstate  of  linie  ;  alao  reported  from  near  Mine  La  Motte,MiaBonri  ; 
in  amall  quantities  in  Trumbull,  Conn,,  at  the  topaz  vein;  massive  and  in  crystals 
on  Camdage  foi'm,  near  Elue  Hill  Bay,  Me. 

This  species  is  shown  to  be  isomorphoua  with  oolumbite  by  G.  Rose,  (Fogg,  Isiv, 
111).  Desoloizeanifoundin  the  angles  of  Wolfram,  some  evidence  that  the  crystals 
were  monoolinio.     But  G.  Rose  shows  from  the  twins  that  the  form  is  trimetric,  and 

A  roinecij.  from  Schlactenwald,  occurring  with  fluor  apar  and  apatite,  in  fine 
needlaa  of  a  brownish-redoolof,  and  0.^=6  45,  probably  an  altered  wolfram,  afforded 
Rammelsberg  on  analyais,'  (Ramro.  3d  Supp.  IW), 

W  61m,  &e  6-72,  Slu  lB-78,  Ga  8-03,  Si  lOl,  Si  0-08,  P  and  F  O-ttl,  igQ.  0-78=100. 


AirsEBD  Fojora. — Wolfram  oi 


■a  altered  to  Seheelite,  by  a  substitution  of  lime 


Trimetric.    1 :  1=100°  iO',  0:  n=lSZ° 
:  1  :  1-2051). 


;  a:J>:  e=l-05U. 


1  :  l(brac.)102°  58'.  n  :  ft3{mac.)134°  58'. 

1  :  l(mac.)117°  53'.  n  :  I{ih.)  140°  20'. 

1 :  l(bas.)  lOr  56'.  ^  :  4fr=158°  6'. 

Iz:  l8(brac.)150n'r'.  is:  is  (brae.)  136°  12'. 

Sf:  2r(ib.)  leo^'  29'.  n  :  Is  =  104°  52'. 

2,1 :  21  (top)  59°  20'.  ii :  1-121'  3J'. 

u  :  n-Ul"  39'.  m  :  Is  ^129°  36'. 

45 
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Twins :  face  of  composition  2^. 
Cleavage :  il  and  *i,  the  former 
most  distinct.     Occurs  also  rarely 


Obsepved  Planea    A  d () 


'  H.=6.  G.=5-4.-64;  5-469— 
5-85,  Connecticut ;  5-7— 6-39,  Ba- 
varian. Lustre  sutmetaHie;  a  little 
shining.  Color  iron-black,  'browii- 
ish-black,  grayish-black ;  often 
iridescent.  Streak  dark  red  to 
black.  Opaq^ue.  Fracture  sub- 
uneven.     Brittle. 


CompimHon. — Esaea  ally  p  a    lyd  of  iron  and  of  manganeae  171111  oolumbio 
a<!idz=(p8,  Sliij'Cb      Ana  y  WoUaston  ;  a,  Sohliaper,  {Pogg.  Ixiii,  817)  ;  3,  4, 

5,  6,  H.  Rose,  (ib  )    7    A  d  (  b.);   8,  Jaeobson,  {ib.);   9,  Ilarmann,  (J.  f.  pr. 

Cbera.  xxxviii,  1  1)  10  P  m  (Pogg.  IxiL,  1S7) ;  11,  12,  Damour,  (Comptaa 
Rend,  xsviii.  358)  3  H  mann  {J.  £  pr.  Chem.,  xliv,  307) ;  U,  T.  S.  Hnnt,  (Am, 
J.  Sei.,  [2],  xiv,  340)  ;  16,  K  Miiller,  (J.  £  pr.  Oh.  Itiii,  183) ; 


G. 


Middletown, 

6'4,69— B'49 

6-708 

Bodenmais, 

6-39 

,. 

6-1 

6-02— 8-08 

5'976 

Ilmen  Mta. 

6 -48— 6^3 

5-461 

Limoges, 

E '6— 6 '727 

6-8 

Haddam, 

Tirschenreuth 

'e    Sin      gn    Cu 

-,■      3' =100,  Wollaston. 

-B'495';8-83  16-68  4-71    0-29  0-07, Oa  0-46,  SiO -22=101 -23. 
79-ea  16-37  4-44    0-47  0-06,  Ca  i)-flee=10O-96,  Rose. 
81-07  14-80.8-e6    0-46  0-1 S,    "      "  =398-80,  Eosa. 
81-34  18-89  3-77    0-19  0-10,    "      '*   =B9-29,Ro3e. 
79-68  15-10  4-65    0-12  O'l  2,   "      "   =99-67,  Rose. 
SO-64 16-83  4-6fl       010         "     0-21=100-98,  Avd. 
79-73  14-77  4-77    0-10  1-61=100-89,  Jaeobson. 
80-47    8-BO  6-09,  t  30  Jilg  2-44,  (J  0-60=100,  Harm. 
78-60  12-76  4-48»0a 0-75,  Mg  8-01,  #0-66,  Cuij-ocffi= 
78-44  14-86  6-62=99-92,  Damour.    [100-17, Bromeia. 
78-90  14-60  7-16=100-66,  Damour. 
78-22  14-06  6-63,  Sig  0-49,  Sn  0-4, -tV-0-26=B9-08,HQ, 
80-60  16-67  8-S6.  On  0-50,  Snir.=99-fl2,  Hunt. 
73-6    25-1    6-2,  8n0-7=104-6,  Miiller. 


Damour  fin^fl  in  a  Limoges  variety  ^8-74  oolumbio  acid,  ("e  14-50,  ffln  7-17^100-4i 
(Ann.  dfls  M,  [4],  xiv,  423).  Tba  yttria  and  m-anium  of  tie  Ilmen  eolumbite,  Her- 
mann attcibntaa  to  a  mixture  -with  Saraarakite. 

Specimens  of  the  highest  specific  gravity  at  Bodenmais,  giyeablaot  powder,  and 
othCTS  ot  less  gravity  a  dark  reddish  brown.  The  Limoges  epecimenB  (analyais  11, 
12)  rcaemble  those  of  Bavaria,  in  streak  ;  and  Damour  haa  propoaedfor  this  variety 
the  name  Baierine;  but  BoBohas  shown  that  the  metal j/elopivm,  snpposed  to  dia- 
tinguiah  the  variety,  ia  identical  with  Columbium,  (Rose's  niobium), 

Wollaston's  analysis  was  made  on  four  grains  of  the  original  specimen  in  the 
British  Muaeom,  sent  out  from  Connectiont  by  Governor  WJuthrop  to  Sir  Hans 

B.B.  alone,  on  charcoal,  infuaibie.  With  boras,  in  powder,  fasion  takes  place 
slowly  but  perfectly,  forming  a  blackish-green  glass. 

Oolumbite  of  Bodenmius,  in  Bavaria,  on  the  Rabenstein,  near  Zwiesel,  occurs 
in  granite.     In  the  United  States  it  occurs  both  in  feldapatliie  and  albitic  granite. 

The  occurrence  of  eolumbito  in  America  was  first  made  known  by  Mr.  Hatohctt's 
n  of  a  spocimeu,  sent  by  Governor  Winthrop  to  Sir  Hana  Sloane,  then 


Preaident  of  the  Royal  Society,  whi 


la  labeled  as  found  at  Neatneague.    Dr.  8. 
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L.  Mitohill  stated  (Med.  RepoB.  vol.  viii)  that  it  was  iaien  from  a  Bpring  at  New 
London,  Conn.  No  locality  iaa  sinoe  been  detected  at  that  plaea.  But  Wie  radia- 
coTerj  of  it  at  Haddam,  first  published  by  Dr.  Torrey,  (Amer.  J.  Soi.  iv,  82),  has 
led  to  the  belief  that  the  latter  was  its  original  locality.  It  has  since  been  difloover- 
ed  more  abundantly  near  Middletown. 

At  Haddam  it  ooours  in  a  grajiite  vein,  ;witii  ohrysoberyl,  beryl,  and  automolitB ; 
also  two  miles  from  the  chrysoberyl  locality,  (anal.  14) ;  also  at  the  iolite  locality. 

Finer  crystals  oome  from  a  feldspar  quarry  near  Middletown,  along  with  albite ; 
figure  603,  represents  one  with  brilliant  faces  three  quarters  of  an  inch  long ;  another 
desaribed  by  Professor  Jtjhnston,  {Amer.  J.  Soi.,  sxx,  387),  weighed  before  it  was 
broken,  fonrtoen  pounds;  and  the  part  figured  about  eixjuches  in  length  and 
breadth,  weighed  6  lbs.  J2  oz. ;  it  extibits  the  faces  if,  iS,  is  ,  I,  iST.  Js,  and  another 
imperfect  plana,  whioh  appears  to  be  Is'.  Chesterfield,  Mass.,  has  afforded  some 
fine  eryatals,  associated  with  blue  and  green  tourmalines  and  beryl  in  granite; 
also  Aoworth,N.  H.,  but  this  locality  is  now  apparently  exhansteil.  It  has  also 
been  observed  at  BeTerly,  Mass. ;  at  Plymouth,  N.  H.,  with  beryl ;  at  Greenfield, 
N.  T.,  with  ohryaoberyl. 

Ild^oiiiits. — Acolumbite  from  Ildefonso,  Spain,  with  a  snbmetallic  vitreo-adaman- 
tino  lustre,  and  I:  1=121°  48',  nearly  the  angle  of  the  prism  ys  above  ;  S.^T^IB, 
Haidinger.  " 

SAMAESKITE,  H.  Boss.     Uranotantal,  G.  Rose.     Yttroilmenite,  Herm. 

Trimetric  :  angle  of  prism  m,  135°  to  136°,  (whence  /:  /=100° 
40'  to  101°'40',  near  columbite).     Usually  in  flattened  grains. 

H.==5-5— 6.  G.=5-614r-5-68,  Uranotantalite  ;  5-398— 5-45, 
Yttroilmenite ;  5-45 — 5-69,  Nortli  Carolina,  Lustre  of  ^surface  of 
fracture  shining  and  snbmetallic.  Color  velvet-hlaek.  Streak 
dark  reddish-brown.     Opaque.     Fracture  subeonchoidai    , 


CiyiaposUiim. — Analyses  :  1,  2,  3,  Peretz,  nnder  the  direction  of  Rose,  (Po^.  Ixri, 
151) ;  4,  Hermann,  (his  latest  results,  J.  f.  pr.  Chem.  1,  Il8) ;  5,  T.  a  Hunt,  (Am,  J. 
Sci.  [2],  siv,  841): 

Met.  acids.     1J(S?)      J-e        t       ftg  Ca&lftn 

1.  fi6-S8     14'le     15-43       9-15     0'80  O'99=90-84. 

a  66-00     16-70     I6'90     1104     0-76  I-02=I01-41, 

a.  Ci5'91  .  le-T?     15-94       8-38     0-16  1'88=99-61, 

4.  56-36  Ula-63      8-87     13-29    0-60  fie  ifeLa2-65]ila  1-20, 

ign.  0-33=1 00 -03,  Harm. 

5.  N.  Carolina,        Cba4-81  ©ll-OS      14-07     11-11  Ce,  La  3 -SS,  ign.  0-24=101-2), 

T.  a  Hunt 

Tlie  acid  is  the  oolumbio  with  some  tungstio,  according  to  Rose.  Hermann's 
name  yttroilmenite  alludes  to  the  supposed  new  metal  ilmenivm,  alledged  to  ezist 
in  this  species ;  in  his  recent  analysis  he  makes  the  acid  oolnmbio  with  a  little 
ilmenio  aoid. 

Heated  slightly  in  a  glass  tube,  it  decrepitates,  disengages  sometimes  a  little 
moisture,  and  glows  like  gadolinite,  becoming  of  a  brownish-black  color.  In  the 
platinum  forceps  it  melts  on  the  edges  to  a  black  glass.  On  platinum  wire  -with 
borax  the  pulyerized  mineral  fuses  easily,  and  forms  in  the  inner  flame  a  yellowish 
glass,  and  m  the  outer  a  yellowish-green  glass ;  with  muriatic  acid  forma  with 
difSculty  a  green  solution. 

Uranotantalite  oeoura  in  reddish-brown  feldspar,  with  crystallized  esehynite,  in 
the  Ilmen  mountains,  near  Miask  in  the  Ural.  The  largest  pieces  mot  with  were  of 
the  size  of  hazel-nuts. 

If  the  occurring  prism  of  Samarskite  is  i'S  instead  of  ia  (as  in  Mengite),  then  /;  / 
becomes  100°  67'  to  102°  20'. 
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MENGITE,  G.  Rose.    Ilmsnite,  Brooke,  Phil.  Mag.  x 


Tiimetric. 
;  1-20Y1. 

1: 7=100°  28',  0  :  U=133''  &;a:h:  <)=l-0463 

6IH 

0  :  ls=136°  60',    S  :  «T{aaj.)=136°  30'. 
X                /  :  «i=140=  14'.      ls;ir(mac.)=151°86 
•A^         »»  ;  ff=lll°  60'.     l|:ir(brac.)=101°10 

Occurs  in  short  prisms  often  terminated 
bj  four-sided  pyramids.  No  distinct  cleav- 
age. ' 

H.=5 — 5-5.  G.==548.  Lustre  subme- 
tallic,  splendent,  of  surface  of  fracture  sub- 
vitreous.  Color  iron-blaek.  Streak  chest- 
nnt-brown.     Fracture  uneven. 

CmttpoHHon. — Contains,  according  to  Q-.  Eoae,  (Reise,  n.  d.  VtoL  ii,  1843,  S3), 
Zirconia,  perosyd  of  iron,  and  titanio  acid.  B.B.  infosible,  but  becomes  magnetic. 
Witb  aalt  of  phoaphoruB,  in  the  outer  Bame,  gives  a  greeniali  yellow  olaar  glaas  ;  in 
the  inner,  a  j-ellowiah  red,  which  is  deepened  by  adding  tin.  With  soda  a  man- 
gansse  reaction, 

Oconra  in  granite  reins  in  the  Ilnien  mountains.  The  crystals  are  imbedded  in 
albite,  and  the  iare;eet  are  hot  two  or  three  lines  long. 

Brooke's  name  Mmenite  being  preoccupied,  was  changed  by  Eose  to  Mengite,  The 
raengite  of  Brooke  is  monazite. 


POLYMIGNYTE,  Bernslius,  K.  V.  Ac.  H.  1834,  p.  338. 


Trimetric.  Observed  planes  as  in  the  a 
nexedfigure.  I:I=2VU:\0:ll=lUr^; 
a  ill  c=0-7252  :  1  : 1-0308. 
,  0  :  n=lU°  53'. 
)  0  I  2^=125°  15'. 
6*:  22=121=49'. 
160" 


23  :  22(mac.)136o  28'. 
22  :  23(brae.)99°  14'. 
22  :  22(baa.)H6°  32'. 
It  :l*(ov.f))109  46'. 


:  22=^111°  46'. 

Cleavage :  n  and  0  in  traces.  Crystals  generally  slendei-  and 
thin,  and  striated  longitudinally. 

H.=6-5.  G.^^i-tT— 4-85.  Lustre  eubmetallie,  but  brilliant. 
Color  black.  Streak  dark  brown.  Opaque.  IVacture  perfect 
conchoidal,  presenting,  like  the  surface,  a  biilliancy  almost 
metallic. 

Composition.— Anaijsis  by  Berzelins,  (K.  V.  Ao.  H.  1824,  ii,  339), 

Ti46-S0,  Zr  14-14,    Pa  13-30,     Oa  4'20,    Hn  2'70,    Se  6-00,   Y  ll-50=96'04, 
with  a  trace  of  potash,  magnesia,  silica,  and  oxyd  of  tin. 

B.B.  alone  nnebanged.  With  borax  yields  easily  a  glass  oolorad  by  iron  ;  with 
tin  the  bead  beeomes  reddish,  inclining  to  yellow.  Not  easily  diseolped  by  salt  of 
phosphorus  to  a  glass,  which  is  reddish  in  the  redneing  flame. 

Occurs  at  Fredericksvarn  in  Norway,  imbedded  in  feldspar  and  ziroon  ^anitc. 
Its  crystals  sometimes  exceed  an  inch  in  lai^th.  It  has  been  reported  by  Prof.  C. 
U.  Shepard  as  ocduriug  at  Beverly,  Mass. 
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POLTCBASE.    Poljkras,  Soheerer,  Fogg,  bii,  430. 


Observed  planes  as  in 


l(mac.)=113°  32'. 
l(,brac.)=106''  24'. 
*s(ov.«*)=liO°. 
18=160°. 


Trimetric.  I:  /■=05' 
c=l-02655  : 1  :  1-0913. 
the  figure. 

0  :  2^=118°. 

0 :  1=125=  ill'. 

0:13=139°  59'. 

Is-;  l8(mac.)=96°  40' 

l8:l3(brac.)=152°. 
Crystals  thin  linear.     Cleavage  none, 

H.=5-5.  G.=5-09— 5-12.  Lustre  bright  Color 
black ;  in  splinters  brownish.  Streak  grayish 
brown.     Fracture  conclioidal. 

Oomposition, — Sear  Polymiffnyte,  but  eontaining  in  addition  columbio  acid,  pro- 
toayd  of  uranium,  and  but  litfle  lime  witli  no  mangaaese.  B,B.  deorepitatee,  glows 
and  beoomes  brown,  but  infusible.  Yields  witli  boras  a  gloss  whieh  ib  yellow  in 
the  outer  flame  and  brown  in  the  inner.  With  soda  on  platinum  giTes  a  weak  re- 
action of  manganaee.  Dissolves  iniperfeotly  in  muriatic  acid,  and  perfectly  in 
heated  snlphurio. 

From  Hitteroe,  Norway,  in  granite  with  gadolinite  and  orthito ;  crystals  |^  to  J  J 
inches  long.  Named  from  mAoi,  many,  and  upaan,  mixtuTe,  Oa  orystallizatioii  of 
Polyorase,  aee  Am.  J.  aoi.  [2],  iriii,  48,  47. 


jiSOHTNITB,  BerieUus,  Jahvesb.  ix,  19S. 

Trimetric.  I:  J=90°  34',  0  :  ll=Ut°  6%';  a:h:  c=0-675  : 
1:1-01.  Observed  planes, -^- *2,  2i,  la.  *2  :  «2=127°  19',(Ilose), 
2* :  2Ktop)=r3''  3i\  la  :  l2(mae.)=136°  36',  (brach.)  83°  4', 
(basal),  112°  52'.  Cleavage :  m  in  traces.  Crystals  usually  stri- 
ated and  imperfect. 

H.=5 — 6.  Gr.=4'9 — 5'14.  Lustre  resinous — submetallic, 
nearly  dull.  Color  nearly  black,  inclining  to  brownish-yellow 
when  translucent.  Strealc  gray,  or  yellowish-brown,  almost  blaok. 
Sub  translucent — opaque.     Fracture  small  subconehoidal. 

Gompoaitiort. — Analyses :  1,  Hsrtwall,  (Pogg.  xvii,  483,  Jahrasb.  ix,  196) ;  2,  Her- 
mann, {new  anal  J,  f.  pr.  Chem.  I  193) : 

1,  Ti  66-0,  gr  20-0,  Sa  15'0,  Oa  3-8,  Pe  2-6,  Bn  0-5=91'-9,  Hart-wftlL 

2.  Ti  26-90, i3b  33-20, Se  23-20,  Ce  5-12, 1'e  S-45,  ta  6-22,  Y  ]-28,S  l-2O=IO0-5';,  H. 
In  a  matrass  yields  water,  and  in  an  open  tube  traces  of  fluorine.  RE,  on  char- 
coal swells  and  beoomss  yellow,  but  does  not  fuse,  though  forming  a  black  slag  on 
the  edges.  With  boraK  readily  forms  a  dark-yellow  glass,  which  is  colorless  on 
cooling,  and  witb  tin  in  the  inner  flamo  becomes  red;  with  salt  of  phosphoma 
yields  a  transparent  colorless  bead,  which  with  more  of  the  salt  appears  yellow  and 
clouded.     Affords  some  tin. 

From  Miasi  in  the  Ural,  in  feldspar  with  mica  and  zircon.  Named  from  aurxv'n, 
sftame,  by  Berzelius,  in  allnsion  to  the  inability  of  chemical  eeieneo,  at  the  time  of 
its  discovery,  to  separate  the  two  unlike  substances,  ijtanic  acid  and  zirconia. 
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DESCRIPTIVE 


EUXEHITE,  Bcheerer,  P<^g,  1,  149,  and  Ixrai,  Eei. 

Trimetric  ?  Form  a  rectansTilar  prism  (^'i,  vt)  with  lateral  edges 
replaced  \)j  I,  and  a  pyramid  at  summit,  also  with  two  domes, 
one  parallel  to  each  diagonal;  J:  Z  about  120°,  m  ;  J=150°, 
angle  (mac.)  of  pyramid  100°,  **  :  pjramid=136'',  I:  pyr.=132°, 
ti  :  macrodome=153'',  *i  :  brachyaome=124'';  faces  rough,  and 
angles  may  be  in  error  eereral  degrees,  R.  P.  Greg.  Commonly 
massive,  without  any  traces  of  cleavage. 

H.=6-5.  G.=4-6 — i-76.  Lustre  metallic,  greasy.  Color 
brownish-black;  in  thia  splinters  a  reddish-brown  translucence 
lighter  than  the  streak.  Streak-powder  reddish  brown.  Fraetm'e 
subconchoidal. 

Ctimpoiilion. — Analyses  by  Soliaarar,  (loo.  oit) ; 

jaisler,  &.=4'60.    Tyedcuatjana,  G:.=VK—i-'K. 

Titanic  and  metaffio  aeids,            -            -            -  57-60  ES'64 

Tttria,              .            _            _            .            .  25-09  28-97 

Protot  uranium,    .              .             -             -              -  6-34  7-68 

ProtoK.  cerium  and  laiithsmim,           -            -  8-14*  2-91 

Protox.  iron,           ....            -         2-60 

Lime,  .....  %-i'j  

MajraeBJa,                .            .            _            .            .  0-^3  — 

Wator, 8-97  4-04=99-74. 

Seieerer  bBs  aneertained'tliaii  tlie  tn 
Tlie  JoUter  euxeuite  containa  the  n 
the  identity  of  the  two  minerals. 
E.B.  infuBible.     Witli  boras  in  thaosydation  flame  becomes  yello-B'  or  bro-wniali- 

JeUow,  and  the  Bama  after  cooling;  by  flaming,  forma  a  yallowieh  enamel;  color 
ut  little  changed  in  the  reduction  flame.  With  salt  of  phosphoma  diaaolveain  the 
oxydation  flame,  forming  a  yeyow  pearl,  -which  on  cooling  becomes  oolorlesfl. 

Euxenite  cornea  from  Jolater  ia  Norway,  where  it  was  obtained  by  Prof.  Keilhau ; 
also  ncarTvedenstrand.  Kamed  by  Seheerer  from  evfsvoj,  a  stranger,  in  allnaion  to 
the  rarity  of  its  occurrence. 

EUTHERFOEDITE,  Skepard,  Amer.  Aissoc.  iv,  311,  Am.  J.  Sci,  [3],  xii,  209. 

In  crystals  and  grains,  without  cleavage.  Monoclinic,  with 
I:  7=93°,  according  to  Shepard, 

H.=5-5,Hnnt.  a=:5-58— 5-69,  Shepard,  5-55,  Hunt.  Lnstre 
of  fracture  shining  vitreo-resinous,  and  color  blackish-brown  ; 
opaque,  but  thin  fragments  translucent  and  smoky  orange-brown 
by  traiKmitted  light.  Streak  and  powder  yellowish-brown,  near 
fawn-color.     Fracture  conchoidal.     Brittle. 

Oomposition. — Aocording  to  Shepard  contains  titanic  acid,  ojryd  of  oerinm,  an5 
poasibfy  oxyd  of  uranium  and  y  ttria ;  aocording  to  some  unfinished  triala  by  T.  S. 
'     ',  (Am.  J.  8cL  [2],  xiv,  844),  it  eontaina  probably  58-6  per  f     '  " 
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,   VANADATES. 


TTTRO-TANTALITE.    Tantale  Oxid6  TttriKre,  Jt. 

Three  varieties ;   the  hlaok,  yellow,  and  1/rown  or  darh. 

Black :  indistinct  traces  of  crystallization  in  four-  or  six-sided 
irregnlar  prisms  and  plates.  H,=5-5.  G.=5-395,  Berz.,  5-67, 
Eose,  and  6-40  after  heating.  Lustre  sutmetallic.  Color  iron- 
black,    Streat  gray.    Opaque. 

YeUow :  not  crystalline,  and  occurring  in  lamina  in  the  fisanrea 
of  feldspar.  H.=5.  G-.=5-882,  Ekeberg.  Lustre  resinous  on 
the  surface,  vitreous  in  the  fracture.  Color  yellowish-brown — 
greenish.     Streak  white.     Opaque. 

Brown :  occurs  with  the  yellow  in  thin  plates,  or  rarely  grains 
presenting  no  trace  of  crystallization.  H.=4-5 — -5.  Lustre  vitre- 
ous, inclining  to  resinous.  Color  black,  with  a  very  light  shade  of 
brown,  slightly  yellow  when  in  thin  plates  by  transmitted  light ; 
streak  white. 


and  Smi 


— fe"{Ta,  W",  B).     Analyses:  1—4,  Bemlius,  (Afhau 
vi,  451);  5,  H.  Eoae,  (Pogg.  Ixrii,  166); 


1.  relhvi,  Y'{Ta,^,  eO'13  1-04 

2.  "  .  "  ...  68 '50  l-a5 
S.  Slack,  {Y,Ga,ief{Ta,W),  51-00  8'26 
i.  BnmnUh-Uack,  (Y,  Oa)'  9?a,6I-8a  369 
a.  Blaek  (after  igaiiion),               63-65  0'60 


53     8-36     0-66=&7-85. 
26    I'SSfee-ag,  fig  l-40, 
Ou  0'40=100-08,  EoBB. 


LoBainanalysiae  by  ignition,  8-9— 5-64  percent.;  the  apeoimen  was  from  Ytterby. 

S.B.  iufusibla  alone,  but  decropitato  and  assume  a  light  color.     The  black  variety 

froths  and  fuaes  with  carbonate  of  soda.    They  diasolTC  in  borax,  bnt  are  not  acted 

Tbeae  varieties  of  yttro-tantalite  occur  in  Sweden  at  Ytterby,  in  red  feldspar, 
and  at  Breddbo  and  Flnbo,  near  Fablun,  irabeitded  in  quartz  and  albita,  aasooiated 
with  garnet,  miua,  and  pyrophysalite. 
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Monoelinic,  (7==78°  1';  /:  1= 
i=0-9T73  : 1 : 1'044. 
0  :  1^=131°  45'. 
0  :  J:=:98°  43'. 
(9  :  4*=  101°  59'. 


3° 44',  0\\i-\ZTZV;  a: 


1=118°  58'. 
-1=10T°  54'. 
-22-=131°  38. 
8  SO.    Surface 


0:2i  =118^^38'. 

^3:. 42=129"  48'. 

M  :  *2=123''  50'. 

;  /tolerably distinct;  Otmdiih 

ed  lonffltudinally ;  the  faces  mostly  smooth  and  shining.     Also  ii_ 

perfectly  columnar  and  granular. 

H.=2'5 — 3.  G.— 5'9— 6'1.  Lnstre  adamantitie — ^vitreous.  Color 
various  shades  of  bright  hyacinth-red.  Streak  orange-yellow. 
Translucent.     Sectile. 

Composition. — Pb  i3r=0xyd  of  lea^  eS't,  chromie  acid  31-3.  Analysea:  1,  Pfaff, 
(Sohw.  J.  xviii,  12)  ;  a,  Berzeliiis,  (ib,  iitii,  54)  r 

1.  tb  67-912  Cr  81 -726=99 'esT,  Pfaff. 

2.  eS'SO  31'S0=;100,  Berzelius. 

Blackens  In.  the  blowpipe  flame,  and  deBrepitates  if  quieMy  lieiited,  but  may  be 
fused  to  a  shining  slsg,  containing  globules  of  lead.  It  undergoeB  a  partial  reduo- 
tion  in  glass  of  borax,  at  the  same  time  coloriug  it  grean.  Dissolves  ■with  efferres- 
cenee  in  nitria  aeid,  and  produees  a  yellow  solution.  With  soda  yields  easily  me- 
taUie  lead. 

Occurs  at  Hisehne  Tagilst  in  the  Ural,  and  in  narroir  veins,  traversing  decom- 
poeed  gneiss,  and  associated  with  gold,  pyrites,  galena,  quartz,  and  vauquclinite ; 
m  Brazil,  at  Congonhaa  do  Campo,  in  fine  crystala  in  decomposed  granite;  at  Bctz- 
bnnya  in  Hnngary,  at  the  mine  of  St.  Acthony  ;  at  Moldawa  in  the  Bannat;  on 
Luzon,  one  of  the  Philippine  Islands, 

VAUQUELtNITE.     Chromate  of  Lead  and  Copper,  FMl. 

Monoelinic.     Crystals  usually  minute, 
■pgularly  aggregated.     Twins :  annexed 
figure ;  face  oi  composition  a  plane  on  the 
acute  solid  angle :  0:  (?{of  the  twoindi- 
yiduals)=134O30';  0  :  45=149°  nearly. 
Also  reniform  or  botryoidal,  and  granu- 
lar; amorphous. 
H.=2'5— 3.      G.=5-5 — 5-78.     Lustre  adamantine  to  ruinous, 
often  faint.     Color  dark-green  to  brown,  sometimes  nearly  black. 
Streak  siskin-green  or  brownish.     Faintly  translucent— opaque. 
Eracture  uneven.     Kather  brittle. 

={Clu,  tbl'Or^OKyd  of  lead  61 -2,  oxyd  of  copper 
1  by  Berzelius,  (AfhandL  vi,  246) : 
(*b  60  87,  i)a  10-80,  Cr  28-33==:100. 

B.B.  on  chareoal  slightly  intumeaoes  and  fuses  to  a  gray  submetallic  globule, 
yielding  at  the  same  time,  small  beads  of  lead.  With  borax  or  salt  of  phosphorus 
affords  a  green  transpai-ent  glass  in  the  outer  flame,  which  in  the  inner  after  cool- 
ing is  red  to  black,  according  to  the  amount  of  mineral  in  the  assay;  the  red  color 
is  more  distinct  with  tin.     Partly  solable  in  nitric  acid. 

,  Oecors  with  crocoisits  at  Beresof  in  Siberia,  generally  in  mamroillated  or  amor- 
phoas  masses,  or  thin  crusts ;  also  at  Pont  Gihand  in  the  Pny  de  Dome  ;  and  with 
the  eroeoisite  of  Brazil 

At  the  lead  mine  near  Sing  Sing,  it  has  been  found  by  Dr.  Torrey  in  green  and 
brownish-green  mammillary  oooerations,  and  also  nearly  pulverulent. 


ComposUioK.-da'Gr'+itb'Ov^.    .,.    . 
1-9,  ohromio  aoid  27 '9.     Analysis  by  Berzelius,  (AfhandL  v 
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VANABATES,   CHltOMATDS, 


Joka  deearibes  a  greenisli  or  bTownish  Bhfoiao-phospliate  of  lead  and  copper,  &om 
BercBof,  Siberia,  as  oociirriDg  in  small  erjatalline  concretions,  having  the  surface 
covered  with  oapillary  priflme ;  H.:=2 — 3;  opaque  to  anbtranalncent ;  fracture  un- 
even; powder  dnll  greenisli.  Analysis  afforded  (v.  Leonh.  1345,  61)  J'b,  E3r460, 
Pb  lB-0,Ou  11-20,  P  4-10,  Or  T-BO,  manganese  tr.,  fi  I'TS,  impurities  11-42.  To  a 
large  extent  soluble  in  nitric  or  muriatic  acid. 


Trimetric  ?  Crystals  usually  tabular,  and  reticularly  interwoven. 
Oeavage  in  one  direction  perfect.     Also  massive. 

H.=3 — -3-5.  G.=5'75.  Lustre  resinona  ot  adamantine,  glim- 
mering. Color  between  cocbineal  and  hyacinth-red ;  becomes  lem- 
on-yellow on  exposure.  Streak  brick-red.  Subtranslncent— opac[iie. 

Oompoaition. — tb^iSr'^Oliroimc  aeid  23  -8,  protoxjd  of  lead  'It  '7.  Analysis :  Her- 
mann, (Pogg.  xn^iii,  162): 

Chromie  acid  23-31,  P    t    yd    f  1    d  7e-e9=10O. 

The  same  result  was  obtained  by  G.  E        (Xe     h     8       576). 

B.B.  on  charcoal  fuses  readily  toadkmssw  h  crystalline  when  cold. 
In  tbe  reducing  flame  on  charcoal,  lead  j  b  med.  G  the  reaction  of  oirome 
■with  fluxes. 

Occurs  in  limestone  at  Beresof,  in  the  II       w   b  ite,  vauquelinite,  pyro- 

morphite,  and  galena.    Named  from  jitXa    b     l     nd  j_         olor. 

DECHEKITE,  G.  Sergemann,  Fo^g.  Ixxx,  398. 

In  small  botryoidal  masses ;  textm'o  crystalline.  Some  appear- 
ances of  a  rhombobedral  cleavage. 

H.=4.  G.=5-81.  Lnatre  of  ftesb  fracture  greasy.  Color  wlien 
purest  dull-red ;  also  yellowisb.     Streak  yellow. 

Oomposition. — PbVsiVanadio  acid  46-34,  osyd  of  load  54'66.  Analyses,  by  0. 
Bergemann,  (loc.  eit.j : 

^  V  Pb 

!.  Dull-red,  47-164  6 2 "91 5=100-07 9. 

2.  "  48-101  63-717=99 -81 8. 

3.  Yellowish,  49-27  60'57  =99-84. 

B.B.  alone  fuses  easily  to  a  yellowisb  glasa;  on  charcoal  does  not  decrepitate, 
but  forms  a  yellowiBh-green  pearl  which  yields  a  slag  containing  some  grains  of 
lead.  Sometimes.tracBS  of  arsenic  with  more  of  the  assay.  With  soda  a  white  enam- 
el containing  grains  of  lead. 

From  the  Lauter  Valley  in  Bbeniab  Bavaria,  near  Rieder-Schletteubach,  whore  it 
occurs  in  the  variegated  sandstone. 

DE9CL0IZITE,  A.  Bamaw,  Ann.  Cb.  Phjs,  1864. 
Trimetric.     I:  7=100°  28',   0  :  1*=  6io 

143°  U';a:l:  c=0-H7  : 1 : 1-2052,  An- 
gles (Descloizeanx) : 
i|:ii=123'  "' 


i^fTi 


iS  :  U  (top)=116°  25'.  I 

la:l2(adi.)=127°10'. 

l2:l2(ov.l*)=115°10'. 

l2  :  U=14r  35'.  n|J     ||  I    , 
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362  DESCEITTIVE  MIKEEALOGY. 

Cleavage  none,     la  brightest,  1^  undulated;  ij striated. 

H.=3-5.  G.=5'839.  Lustre  "bright.  Color  mostly  deep  hlack; 
smallest  crystals  olive,  with  a  chatoyant  bronze  lustre,  by  trans- 
mitted light  along  the  edges  light  brown  inclining  to  red;  in  a 
sm-face  of  fracture,  colors  zonea  with  etraw-yellow,  reddish-brown 
and  black,  nearly  clear  at  middle  and  darkest  at  exti'emities  of 
crystals. 

Oompoiili'm. — Pb'V=Vaiiadio  acid  29'3,  oxyd  of  leail  TO'l.  Mean  of  two  atial- 
yaes,  {loo  cit.): 

V  Pb        2n        du         S'e        fc        S  CI        Sn        Sand. 

aa'46       64-70       a'04       0-90       1-50       5-82       2-20       0-82       0-00       3'44=98-88. 

The  oxyds  of  niangauese,  iron,  copper  and  zinc  are  regarded  as  imparities.    B.K 

onohareoal  fuses  and  is  partially  reduced  to  a  globule  of  metiillio  lead  enveloped  in  a 

black  scoria.     Wltli  borax  in  uie  reducing  flame  a  green  glass,  and  witb  nitre  in 

i^lin  exydatiug  flame,  a  violet  color  due  to  manganese.     Wifli  salt  of  pbosphon^a  in 

ceduotion  flame  a  glass  of  a  oirome-green  color,  wliich  is  orange-yellow  in  the 


Eydatiou  flame.     Dissolves  in  cold  dilute  a 
orysti    . 
gangue  from  Souti  Amerioa,  and  associated  with  acicular  grcon  pyromorphite. 


QEVdatii 
Oooar 


a.  thiet,  clustered  on  asiliceoue  and  ferruginoi 


VANADINITE.     Vanadate  of  lead.     Tanadinbleiei 


Hexagonal.  In  simple  hexagonal  piisms.  Usually  in  implant- 
ed globules  or  incrustations, 

H.=2-T6— 3.  G.= 6-6623— 7-23.  Lustre  of  surface  of  fracture 
resinous.  Color  light  brownish-yellow,  straw-yellow,  reddish- 
brown.  Streak  white  or  yellowish.  Suhtranslucent — opaqne. 
I"ractni'e  uneven,  or  flat  conchoidal.     Brittle. 

Composition.— ^h'Y-i-iPb  Cl=Vanft(iate  of  lead  89-1,  chlorid  of  lead  10-8=100. 
Analyses:  1,  Berzelius,  (Sohw.  J.  Ixiii,  119);  a,  R.  D.  Tliomson,  (Thomson's  Mic.  i, 
574);  3,  Damonr,  (Ann  d.  Mines,  [S],  si,  161): 
1.  Zunapan,        Van.  lead  74  00,  Clilor,  lead  25 -38,  Pe'S' 0-87=100,  Berz. 

3.  Scotland,  V  23-44,  ?b  fii 
3.        ,f 

B.B.  in  a  pair  of  forceps,  it  fuses,  intmuesces,  and  retains  its  yellow  color  on 
cooling  ;  if  kept  soma  time  in  fusion,  however,  it  changes  into  a  steel  gray  porous 
mass,  which,  opon  charcoal,  with  soda,  yields  globtiles  of  metallic  lead.  On  char- 
coal it  fuses  with  much  froUiing  into  a  bead,  resembling  the  origioal  assay.  With 
salt  of  phosphorns  on  plHtinum  wire,  it  forms  a  transparent  pearl,  of  a  fine  green 
color  in  the  inner  flame,  and  yellowish-brown  in  the  outer.  It  forms  green  solu- 
tions with  the  Bulphnrio  and  muriatic  acids,  and  a  beautiful  yellow  aoTotion  with 

This  mineral  was  first  disoovared  at  Zimapan  in  Mexico,  by  Del  Rio.  It  has  since 
been  obtained  among  some  of  the  old  workings  at  Wanlookhead  in  Dumfriesshire, 
wlicre  it  occurs  in  small  globular  masses,  sprinkled  over  calamine,  or  forming  thin 
coatings  on  the  surface  of  that  mineral,  and  also  in  hesagonal  crystals ;  also  at  Ee- 
rosof  in  the  Urals,  with  pyromorphite. 

VOLBORTHITEl,  ffess,  Bull.  Acad.  Sci.  St.  Petersbui^,  iv,  No.  2.    KnaufBte. 

Hexagonal.  In  small  tables,  often  aggregated  in  globular  forma. 
Cleavage:  in  one  direction  very  perfect. 
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H.=3— 3-5.  G.= 3-459— 3-860,  Orediier,  the  first  grem,  the 
other  a  ffo/y  varielr.  Lustre  pearly  to  vitreous.  Color  olive- 
^een;  also  gray.  Streak  clear  yellowish-green,  nearly  yellow. 
Thin  splinters,  translucent, 

C!ompaaiti<m. — A  yariaty  anHlvzed  by  Credner  afforded  (Cn,Cft)'y+fi;  and  when 
Ou  to  (la=5  :  2,  (analysis  I)=V!uiadie  acid  37 '5,  oxyd  of  copper  46-9,  lime  I3'0, 
wat«r  3-6,=100;  wlion  3 :  3,  (analyscB  a,  S)^Vanadic  acid  33-3,  osyd  of  copper 
39-4,  lime  I8'6,  -water  S'l^lOO.  Analyses  of  epeoimena  from  TredBi'iolierode,  by 
Credner,  (Po^.  Ixxiv,  546): 

V  Oa  Ca  Jig         Sin  a 

0-50         0-40         4'62,  gaagiie  0-10=98-63. 
0-92        0-62        6'06        "      O-76=101-X8. 
8,      "         36-91         38-90        17-40        087        0-63        4-63        "      077=100, 

The  green  mineral  has  a  perfect  eleavi^e  in  one  direction. ;  streai  greenish  yellow. 

The  gray  Tariety  is  fine  crystalline  granular ;  powder  brownish  yellow.     H,^3'6, 

B.B.  in  a  glaaa  tuhe  gives  off  some  water,  and  hlaokeoH,  -without  further  change. 
On  ohareoal  fnses  readily  withont  intumescence,  and  finally  forma  a  graphite-lite 
slag,  which  does  not  fuse  to  a  globule.  Affords  a  chrome-green  glohinle  with  borax. 
With  salt  of  phosphorns  and  a  little  of  the  mineral,  on  platinum,  forms  a  pearl 
which  is  yellow  in  the  oxydation  flame,  and  green  in  the  reduotion  fiame. 

Tolborthite  was  first  diacoTered  by  Volborth,  with  copper  ores,  in  the  collection 
of  Dr.  Ranch,  and  occurs  at  Syssersk  and  Nischne  Tagil,  also  in  the  PeiTnian  forma- 
tion (KnpfersaniiBtein)  at  aevsral  mines  in  the  districts  of  Jugowskoi  and  Motowil- 
icha.     Also  found  at  Frederioksrode  in  Thuringia. 

A  vanatlate  of  copper  (^CuVJ  has  been  reported  ss  occurring  in  the  Ural  at 
Wosskressensk  with  natire  copper,  copper  glance,  and  malachite.  It  is  pearly,  of  a 
citron-yellow  color,  foliated  in  struotnre,  and  ooonrring  either  raniform  or  pulver- 

Tanadate  OB  Lead  and  Copper,  Domeyko,  Ann.  dea  Mines,  [4],  siv,  160. — This  ore 
lias  a  dark  brown  or  brownish-black  color,  and  has  been  oteerved  only  in  an  earthy 
state,  looking  ninoh  like  a  ferruginons  elay  or  earth.  It  occurs  in  eavities  in  an  ar- 
seno-phosphate  of  lead  alongwith  amorphous  carbonates  of  load  and  copper.  B.B. 
fuses  easily  and  affords  a  black  pearl,  a  little  blcbby ;  gives  a  clear  green  pearl  -with 
salt  of  phosphorus  or  borax  and  a  globule  of  lead  containing  copper  on  oharooal. 
In  nitrio  acid  easily  solnble. 

— tb'V+en'V.    Analyses  by  Domoyko,  (loo.  eit.): 

V      Ss      1>      Cu       fb  PbClCla3Pe,aiSi     S 

1.  13-5     4-fi     0-6     14-6     54'9     0-3     0*5     3-B     1-0     2-70,  clay  1-0=97-2. 

2.  18-33  4-68  O'BS  16-97  61-97  0-87  0-58  3'42  1-33  270,    "     l-62=97-55. 
Considering  the  arsenio  and  phosphoric  acids  as  combined  with  load  constituting 

the  arsenophoaphate  -with  -which  the  mineral  is  associated,  the  analysis  affords  very 
closely  the  above  formula. 

This  ore  occurs  at  the  silver  ffiine  called  Mina  Grande,  or  Mina  dc  la  Marqueza,  in 
Chili,  til!  recently  worked  for  copper  and  silver. 

Vanadate  from  the  Lake  Baperior  Oof per  Region. — An  ore  similar  in,  color  and 
olayey  appearance  to  Domeyfco's  mineral,  has  been  announced  by  J.  E.  Teschema- 
Cher  among  specimens  from  the  Cliff  Mine,  in  the  luake  Superior  Copper  Kegion. 
The  presence  of  vanadium  was  asGcrtaiued  by  both  blo-wpipe  and  acid  tests.  The 
color  is  a  dark  chocolate,  and  also  a  bright  yellow.  The  exact  state  of  composition 
of  the  vanadic  aeid  is  doubtful.  There  is  no  oxyd  of  lead  in  the  ore,  and  the  brown 
variety  is  mixed -with  an  earthy  oxyd  of  iron;  when  carefolly  separated  from  the 
gangue,  it  was  found  to  contain  no  copper. 
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AR^OXENE,  !nm  Kobdl,  J.  f.  pr.  Ch.  1,  4B6, 

;  imperfectly  crystalline,  with  traces  of  a  eolumnar  sti'uc- 
ture.  II,=3.  Color  deepred,  with  a  brownish  tinge:  streakpale 
yellowiah 

CoBtpimtioTi. — Oontains  according  to  Kobcll  (loc.  oit.],  IS'*!  p.  c  of  oxyd  of  load, 
and  16-32  of  oxyd  of  aino,  along  with  ranadio  aoid.  The  cxjds  of  lead  and  zinc 
are  nearly  in  equal  eqaivalents,  and  tlie  oxygen  of  tlie  bases  at  least  equals  that  of 
the  acid,  aa  in  vanadinite  and  Yolborthite,  and  rnilLke  dectieiiite. 

B.B,  OE  charcoal  fuses  with  intumescence,  yielding  an  arseDioal  odor  and  a  glob- 
ule of  lead ;  more  lead  if  soda  be  added ;  with  borux  a  bright  ^eeu  glass  in  the 
teduotion  flame,  light  oliTe-gceen  and  then  clear  yellow  in  the  oiydation  flame, 
and  pala  greeniah  on  cooling.  In  powder  daeomposed  easily  in  heated  concentra- 
ted nrarifttio  acid,  the  liquid  first  yellow,  then  brownish,  and  after  giving  out 
chlorine  emerald- green.  On  adding  spirits  of  wine,  heating  it,  and  pouring  off  from 
the  solution  the  separated  chlorid  of  lead,  it  is  still  green ;  concentrating  it  with  a 
vapor  bath  and  dilnting  it  with  water,  takes  a  fine  aky-blue  color :  in  this  charac- 
tenstio  it  is  like  other  vanadium  compomids. 

From  Dahn  in  the  Palatinate,  associated  with  galena.  Resembles  croooisite,  but 
color  darter. 


m.  STILPHATES.— 8ELENATES. 
I.  ANHYDROUS  SULPHA.TES  OR  8ELENATES. 

1.  CELESTIME  GEOtTP.    Tcimetrio. 

Glasebite,  &  S.  Anetdhite,  Ca  S. 

THENAnDii^E,  Sa  g,  As<,LisirE,  tb  S. 

Barytes,  Ba  S.  Ai-uAanKKiTE,  2n  8. 

Ceiestine,  Sr  S.  Le-iphili  jte,  fb  8- 

(fia,gr)§. 
Appendix.  — Calbdomite. 

2.  DBEELITB  GHOUP.     Rhomb  oLedral. 

Dhkeliie,  Ca8+3BaB=(i6a+|B«)8. 

Susans,™,  PbS-f3lT)C. 

8.  GLAUBERITE  &ROUP.    Honoalinic, 

Glaubemie,  SaS4-CaS=(N'a,en)S. 

LABiBxrrE,  tbS-fPb  0. 

Appendix. — CoKNELLrrE.    Selbhate  of  Leak.     Reussik. 
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AUHYDEOUS   StTLFHATEB.  365 

[The  oompouada  of  sulphates  and  carbonates,  or  sulphato-oarbonates,  have 
the  crystallization  of  the  sulphates,  the  carbonic  acid  being  wholly  subordina- 
ted, as  regards  the  form  produced,  to  the  sulphuric,  the  more  powerful  acid. 
Thus  Leadkillite  is  homosomorphous  with  Anglesita,  Celeatine,  etc.,  Sman- 
nite  with  Dreelite,  and  LanarMte  witli  Glauberite  ;  and  these  species  are  here 
arranged  accordingly.] 


Trimetric.  J:  7=104°  52',  0  :  li=119=46';  a  :  5  :  c=l-749  : 
1 : 1-3.  Obeerved  planra  0,  ll^,  Ji,  n,  1,  Sa,  11,  ^,-Sh.  O  :  Ji= 
149°  46',  0  :  ^^=146°  4',  li  :  IJ  (basal)=120''  29',  11: 1*  (ib.)=106'' 
46',  Ji  :  Ji  {ib.)=60°  38',  ifi  :  ^.=&1°  53'.  Occurs  in  tMn  tables 
and  in  blades  made  up  of  aggregated  crystals ;  also  massive,  or 
imperfectly  mammillary,  and  m  crusts. 

H.^3 — 3'6.  G.=l-731.  Lustre  vitreous,  inclined  to  resinous. 
Oolor  white,  sometimes  tinged  with  blue  or  gi'een.  Transparent 
to  translucent  or  opaque,    laste  saline  and  bitter,  disagreeable. 

Oompoittiim.  — 63=Potafl]i  B4-1,  aulphurie  aeid  469.  A  apeoimen  from  Vasuyins 
contained  sulphate  of  potasli  '?r4,  sulphate  of  soda  18-6,  ohlorid  of  eodiura  4-S, 
chlorid  of  ammonium,  ooppar,  and  iron  5-4:=100,  (Phil.  Trans,  1813).  Fueea  before 
tlie  blowpipe,  without  intumesoenoe. 

Found  at  Vesarius,  upon  lava,  in  delicate  eryetallizations  and  also  in  masees 
oflen  an  inch  or  more  in  thiotneBa. 


TnEtfAEDITE,  J.  L.  C'asaseca,  Ann.  Ch.  Pliys.  sxxii,  311.    Aiiliydrous  Sulphntoof 
Soda. 

Trimetric.  /:  J-103° 26',  0  :  li=130° 36', Hausmann ;  a:h: 
<!=l-6905  :  1  : 1-267,  0  :  1^=126°  51',  11 :  H  (top)=73°  42',(baaal) 
=106°  18'.    Cleavage :  basal,  nearly  perfect, 

'K.'=^% — 2-5.  G.'^2'73.  Lustre  vitreous.  Oolor  white.  Ti^ans- 
lucont.     Covered  with  a  white  powder  on  exposure  to  the  air. 

ComposUion. — SaS^oda  66 '3,  sulphuric  aoid  4S-T  ;  analysis  hy  Casaseoa,  (loo. 
oit.),  Anhydrous  sulphate  of  aoda  S&'IS,  carbonate  of  soda  0-22  ;  by  A.  Diek  of  a 
apecimen  from  Tarapaea,  (Phil.  Mag.  [4],  v,  3';S),  §  5511,  S'a42'S7,  insol.  al9=99-8'?. 
"Wholly  soluble  in  water.    Colors  the  blowpipe  flame  deep  yellow. 

Occurs  at  Espartinae  in  Spain,  6  leases  from  Madrid,  and  2^^  from  AranJQsz. 
The  water  esudes  during  winter  from  the  bottom  of  a  basin,  and  beeominff  oonoan- 
trated  in  the  summer  season,  deposits  crystals  of  thenardite.  Also  at  Taropaas, 
with  Glauberite  and  llayesine,  the  crystals  of  which  locality  give  some  of  the  an- 
gles nearly  of  Trona,  according  to  H.  J.  Brooke,  (loc.  oit) 
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BARYTE3.  Heavy  Spar,  SiJphftte  of  Barytee.  Hepatite,  Eaus.  Borytiiie,  £. 
Enroselenite.  Aehrenatein.  uolognian  Spar.  Cairt  IiitheoaporB.  Allomoipliite, 
Breit.    SeJurerapafJi.    Stangenepatli,  W,     Calstronbaryte,  Bkepard. 


Trimottic.    /:  Z=101°  W,  O  : 
:  1  :  1-2276. 

0:Ji=lS8°4'.     0:1=116°  42' 
0  :  ti='Ul°  8'.      0  :  it 


l»=m°50';  (•;»;« 


=146=  43'. 
0  :  i»=121"'  60'.  O  :  i5=12t°  18'. 
0:45  =111°  36'.  1  :  l(iii!iO.)=lll°  3 
0  :  i=158°  S3'.  1  :  l{brao.)=91°  2! 
0  :  i=133°  54'.  1  :  l(bas.)=128°  31 
Crystals  usually  tabular,  as  in  figures ;  sometimes  prismatic,  (f. 
513).  Cleavage :  basal  ratber  perfect,  Z  somewbat  less  so,  »*  im- 
perfect.   Twins :  plane  of  composition  n,  the  compound  character 


M=135°  40'. 

i5=116<>  55'. 

15(top)=102°  17'. 

n   "    =63°  40'. 

J»   "    =113°  26'. 

IS   «    =74°  36'. 
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being  app£irent  m  the  Btri^  of  the  plane  0.  Also  in  globular 
fonns,  fibrous  or  lamellar,  creatod;  coarsely  laminate(^,laininEe  con- 
vergent and  often  curved  ih,  ^id  li  c  lor^  'io  et'  c^i 
banded  as  in  stalagmite. 


H.=2-5— 3-5.     G.=i-3— 4  72     4:4SG4   G    1  ose    i  eolo  less 
crystal.     Lusti'e  vitreous,  inclining,  to  leamoT:^,  sometimes  peaily 
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Streat  white.  Color  wliifce ;  also  inclining  to  yellow,  gray,  blue, 
red,  or  brown.  Transparent  to  translucent — opaque.  Sometime 
fetid,  when  nibbed. 

Composition. — 6a§^nlphnrio  add  B4-33,  and  baryt*  6B'8T.  Oxjd  of  iron,  silica, 
carbonate  of  lime,  and  alumina,  occar  aometimes  as  innjuriiias,  and  sulpiate  of 
strontian  ia  a  oomraon  ingredient.  E.  Eieffel  obtained  ftoni  a  oiyatalline  yariety, 
(Jalii-b.  pr.  Pharra.  xxiii,  348),  6sS  93-83,  SrS  0-86,  §i  315,  8*0  0-84,  S  O-BO=09-67. 
Freisleben  found  8  pec  cent,  of  silica  in  a  variety  from  Nassau ;  and  EammelsbeTg 
16'12  per  cent,  of  sniphate  of  strontia  in  another  from  Gorzing;  6.^4-488.  Tlie 
Allomorpkite,  Breith.  from  near  Saalfeld,  according  to  Gerngross,  contains  1'9  per 
cent,  of  sulphate  of  lime  aa  impurity ;  but  von  Haner  found  none,  (Jahrb.  k.  k.  geoL 
E.  1353,  152>  Hepatite  is  an  impnre  spar  affocding  a  fetid  odor  on  friction.  T'be 
Calatronbaryte  contains  according  to  Heidingefeld,  (Kamm.  Eth  Supp.  208),  BE^, 
18rS,  lOaS,  the  anaWsis  affording  S  36-91,  6a  54 '58,  8r  4-01,  Ca  3-52,  S'e  1-83= 
99-85.  Decrepitates  before  the  blowpipe,  and  is  difEcaltly  fasible,  or  only  on  the 
edges.  In  the  inner  ftame  ia  reduced  to  a  snlphucet,  and  Uia  globule,  when  moist- 
ened, amells  slightly  hepatic  Not  acted  upon  by  the  acids.  Does  not  tinge  the 
flame  red  like  strontiau  when  tested  with  mariatie  acid  and  alcohol. 

Heavy  spar  oocura  commonly  in  connection  with  beds  or  veins  of  metallic  ores. 
It  is  met  with  in  seoondary  limestones,  sometimes  forming  distinct  veins,  and  often 
in  crystals  along  with  caloite  and  ceiestine. 

At  Dufton,  England,  large  transparent  crystals  occur;  one  of  them  of  a  tabular 
form,  has  been  described  as  weighing  forty-two  pounds,  and  measuring  ten  inches 
across  its  basal  plane.  Some  of  the  most  important  European  localities  are  at  Fel- 
sobanya  and  Kremnitz,  at  Freiberg,  Marienberg,  Clauethal,  Przihram,  and  at  Eoya 
and  Kovire  in  Anvergna.  At  Freiberg  in  Sasony,  a  variety  oceura  composed  of 
indistinct  priamatio  crystals,  and  having  a  pearly  lustre  ;  this  is  the  Stangenapath 
of  Warner.  Rounded  masses,  composed  of  mTorging  columnar  particles,  occur  at 
Mount  Patcrno,  near  Bologna,  which  have  hence  been  called  the  Boioynesesion*.  At 
Staffordshire  and  Derbyshire  is  found  an  opajjue  massive  yariety,  of  an  earthy  ap- 
pearance and  dirty-white  color;  this  yariety  has  been  called  cawk. 

In  Cheshire,  Conn.,  large  crystals,  sometimes  transparent,  (f  612  and  simpler  forms), 
occur  in  veins  of  red  sacdatone  with  vitreous  copper  and  green  malachite.  Other 
similar  localities  are  at  Berlin,  Farmington,  and  So'athington,  of  the  same  State. 
Formerly  found,  but  now  exhausted,  at  Pillar  Point,  opposite  Saokett's  Harbor, 
If.  T.,  constituting  a  vein  two  to  three  feet  thick,  in  compact  limestone,  Lat^o 
slabs,  when  polished,  are  often  quite  beautiful.  Earthy  and  foliated  varieties  and 
delicate  cryatals  arc  fonad  at  the  Perkiomen  lead  mine,  in  Pennsylvania.  At 
Seoharie,  a.  T.,  a  fibrous  variety  occui-s  with  carbonate  of  lime,  and  the  two  are 
often  mechanically  mingled.  In  St.  Lawrence  Co.,  N,  T.,  fine  tabular  crystals 
occur  in  De  Kalb,  at  Fowler  with  specular  iron,  at  the  Parish  ore  bed,  and  on  the 
farm  of  J.  Morse,  in  Gouvemenr.  with  oalcspar  and  specular  iron,  and  on  the  banks 
ofLaidlaw  lake  in  Rosaie;  the  crested  barytes  is  found  at  Hammond,  with 
crystals  of  iron  pyrites.  At  Woleott,  Wayne  Co.,  near  the  stratum  of  lenticular 
iron  ore,  and  on  the  south  side  of  the  Mohawk,  opposite  Little  Falls,  are  other 
localities  of  some  interest;  also  at  Hatfield  and  Leverett  in  Massachusetts;  Pier- 
mont,  N.  Hampshire ;  Brown's  Greek  and  Hayaboi-o',  near  Nashville,  Tennessee, 
and  at  the  lead  mines  of  the  west ;  also  at  Eldridgc's  gold  mine,  in  BnoHngham  Co., 
Vir^nia,  (£  513) ;  three  miles  8.  W.  from  Lexington,  in  Rockbridge  Co. ;  a  beautjfnl 
white  variety  is  found  on  the  plantation  of  J.  Hord,  Escj.,  Fauquier  Co.,  Virginia] 
in  large  veins  in  sandstone  on  the  west  end  of  L  Royale,  L.  Superior,  and  on  Spar 
Id.,  north  shore,  one  vein,  (containing  also  calcite),  fourteen  feet  wide,  sometimes 
in  crystals ;  in  trap  of  north  shore,  veins  numerous.  There  ia  a  vein  twenty-seven 
inches  wide  at  Landadown,  Canada  West,  affording  fine  crystals. 

The  white  varieties  of  heavy  spar  are  ground  up  and  employed  as  a  white  paint, 
either  alone  or  mixed  with  white  lead. 

Alteeed  Fokus. — Heavy  Spar  occurs  altered  to  Caloite,  Spathic  Iron,  Cerusite, 
Quartz,  Linionite,  Red  Iron  Ore,  Pyrites,  Psilomelana,  Gothita. 
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CELESTINB.    Sulphate  of  Strontian.     Zolcstino,  Warn.     Colestin. 

Trimctric.     7:7=104°  3'  (103°  30'— 104°  30'),    0  :  li=121" 
ISi';  a:i:  «=l-6!l3a  ;  1  : 1-3807. 
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Cleavage:  0  perfect;  X  distinct;  ** 
and  radiated ;  sometimea  globular ; 
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n  less  distinct.    Also,  fibrous 

occasionally  granular. 
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H.=3— 3-5.  G.=3-92~3-963 ;  3-9593,  Beudant,  from  small 
crystals.  Lustre  vitreous,  sometimes  inclining  to  pearly.  Strealc 
white.  Color  generally  white,  often  faint  bluish  or  reddish.  Trans- 
parent^—aubtranslucent.  Fracture  imperfectly  conchoidal — uneven. 
V  ery  brittle. 


Oompatitioit. — SrS^nlphoric  aoid  43'6,  and  strontia  66-4.  Analyaea  by  Loon- 
hard,  (LielD.  Kopp.  1849, 776),  and  Madrell,  (Hartm.  Naolitr,  142).  Often  mixed  with 
carbonate  of  lime,  sulphate  of  bai'yta,  or  oxyd  of  iron.  B.B.  bccoines  opaqua  and 
deorepitatea ;  on  charcoal  in  the  outer  flame  fuses  rather  easily  to  a  milk-white 
ftftahne  globule.     Phosphoreaoes  when  haated. 

Oelaatine  ia  naually  aasoeiated  with  aecondary  or  ailurian  limestone,  or  sandstone. 
Also  in  trap  rooka,  and  in  beds  of  gypsnm,  often  with  sulphur. 
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ANHTDIiOUS   SULrHAITSS.  tStli) 

Sicily,  at  Girgeati  and  elaewtei'a,  affords  aplerdiS  groups  of  erjatala  along  witli 
sulphur  and  gypsam.  Fine  specimens  are  m«t  with  at  Bes  iu  Switzerland,  and 
Oonil  in  Spaia ;  at  Dombnrg,  near  Jena;  in  the  department  of  the  Guronno, 
Fraace;  in  the  Tyrol;  Eetabanya,  Hungary ;  at  Norten,  in  Hanover.  A  fibrous 
Tftrioty  of  a  blue  color  ooours  in  olay,  at  Dornburg,  near  Jena.  AIbo  found  at  Anist 
Ferry,  near  Briatol ;  in  trap  rooks  near  Tantallan,  in  East  Lothian;  at  the  Calton 
Hill,  Edinbu^ ;  near  Knaresbotongh,  in  Yorkshire ;  at  Popayan,  New  Grenada. 

Speeimena,  finely  oryatallized,  of  a  btniah  tint,  are  found,  in  compact  limestone 
about  Lake  Erie,  particularly  on  Drammond's  island.  Schoharie  and  Loofeport,  N.T., 
have  afforded  good  specimens;  also  the  EoBaie  lead  mine,  N.  Y. ;  Chanmont  JSay, 
DepeaUTiile  and  Stni-k,  (farm  of  James  Goill),  New  Yorli.  A  blue  fibrous  celestine 
ooonrs  near  Frankstowa,  Logan's  Valley,  Huntington  Co.,  Pennsylvania,  asaooiated 
with  pearl  spar  and  anhydrite. 

The  oalestine  of  Drummond's  laland,  Lake  Erie,  contains  sulphate  of  barytcs,  and 
gave  Hugardthe  angle  103°  30'.  That  of  Kingston,  C.W„  {baryta-cdesH-ae  o!  Thom- 
son), is  pure  oeleatine,  aooording  to  T.  8.  Hunt,  as  the  specific  gravity  3"921  would 
indicate.    The  same  is  found  at  Sydenham,  C.  W. 


=U3°  3T'. 
=153°  50'. 


Trimetric  :  J:  J=102°  56',  0  :  1*=130°  42i',  a  : 
1  : 1-356.  Obaerved  planes  as  m  the  annexed  figure 
O  :  rt=131°  43'.  0  :  11=1^^°  19'.  ^  :  )i(| '' 
0  :  ^i^lBi"  25'.     -    **:o(i|)=124''10'.   i*  :/(|  \  . 

Cleavage  :  0  very  perfect ;  *?.  also  perfect ;  H  somewhat  It 
Also  fibrous,  lamellar,  granular,  and  sometimes  gjg 

impalpable.  The  lamellar  and  columnar  varieties  „ 

often  curved  or  contorted. 

H._=3— 3-5.  G!-.=9-89!)--2-_95Y.  Lustre  :  _  0 
and  il  somewhat  pearly ;  vi,  vitreous,  in  massive 
yarieties,  vitreous  inclining  to  pearly.  Color 
white,  sometime  a  grayish,  bluish  or  reddish 
tinge;  also  brick-red.  Streak  grayish-white. 
Fracture  uneven ;  of  finely  lamellar  and  flbroua 
varieties,  splintery. 

B.B.  whitens,  but  does  not 
olvea  with 


Gompoaitioa. — OaS=Li! 
exfoliate,  and  is  finally 


efferv«soenoe  to  a  transparent  glass,  beoomi  g  y  11  i 
Anhydrit 


by  11  V 


■d  tripe  atone, 

d  broad  1am- 

d  f   contorted 

1  and  having 

It  h  B  been  de- 


■riously  denomi     t  d  m      iw 
its  atruoture;  th    fii  t  wh 
;  the  second  when  granular ;   and  th     tb    d  wh 
plates.     Vulpinite  ia  a  siliceous  variety,  co  t         g  ^  P 
the  hardness  85.     Psendomorphs  in  cubes    imit  t 
scribed  by  Haidinser. 

Crystallized  aahydrite  occurs  at  the  salt  m    es    f  B  3w  t     1  nd,  and  at 

Salaburg  near  Hall  in  the  Tyrol  At  Aus  b  th  y  t  11  d  d  massive,  the 
latter  brick-red.      Also  at  Sniz  on  the  Neck  W       nib    g       t  Bl   berg  in  Ca- 

rinthia ;  at  Liineberg,  Hanover  ;  at  Laute  b  g  th  H  tz  t  K  p  ik  in  Hun- 
gary;  at  lachl  in  Upper  Austria;  and  at  Berohtesgaden  in  Bavaria.  The  variety 
gekroaitein  has  been  found  principally  at  Wieliczka  in  Poland.  The  Vulpinite,  from 
Vulpino,  Italy,  admits  of  being  out  and  polished  for  ornamental  purpoaes. 

In  the  United  states,  at  Lockport,  N.  Y,,  fine  blue,  in  geodes  of  black  limestone, 
aooompanied  with  crystals  of  calcareous  spar  and  gypsum.    In  HovaScotiait  forms 
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Al    ke    Forms. ^Absorbs  moisture  and  changes  to  gypBum.     Estensire  beds  ai'e 
m  t  me,  thus  altered  in  part  or  tliroughout,  ae  at  Bes,  in  Switzerland,  where,  by 
digg    g  d  wn  60  to  100  feet,  the  unaltered  anhydrite  may  be  found     Sometimes 
p     m         f  anhydrite  are  altered  between  the  folia  or  over  the  exterior. 


AEQLWTTE,  Bead  Sulphate  of  Lead.  LeadVitrioL  Bleivitriol.  VitriolHeiera,  B^ 

Trimetric:  I :  I=10S°  38',  (103"  43J-',  Eokacharov,  Pogg.  xc, 
158),  0 : 1»=121°  21' ;  ffl  :  5  ;  c=l-6415  : 1  :  1-2715. 

0  :  11=127°  45'.        U  :  H(top)=75°  29'. 

1  : 1  (mac.)  112"  13'.  ii  :  ^  (top)=101"  15'. 
1  : 1  (brae.)  89°  41'.  ^  :  ^^(ov.  m.)=115"  6'. 
1  ;  1  (bas.)  128"  54'. 
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\:  1^0, but  interrnptecl. 
The  planea  Jand  Vb,  often  vertical- 
ly etriated,  and  ^i  horizontally. 
Also  lamellar,  and  massive  granu- 

H:.=2-75— 3.  G. =6-259— 6-298. 
Lustre  highly  adamantine  in  some 
speciraens,  m  othera  inclining  to 
resinous  and  vitreous.  Color  white, 
tinged  yellow,  gray,  green,  and 
sometimes  blue.  Streak  uneolored. 
Transparent — opaque.  Fracture 
conchoidal.    Very  brittle. 
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ANHYDROUS 


1.  Wanlookhead,    26'7e        70-EO         —        2-2e=e8-S0,  Elaprotli. 

2.  ZeUerfeld,           26-09        72-47        0-09        O'El,  Stn  0-OT=99-23,  Strom. 
8.  Leadhiila,  a5'6e        74-05         0-S0=100,  Thomaon. 

Deerepitatee  in  the  flame  of  a  candle,  and  frequently  becomes  aligMly  reddish. 
B.B.  in  po-wder,  melta  to  ahead  which  oools  milk-white;  and  ia  the  inner  flame  af- 
fords metallic  lead  hy  the  addition  of  soda. 

This  ore  of  lead  results,  in  many  instances,  from  the  decomposition  of  galena.  At 
Leadhiila  it  frequently  occurs,  occupying  the  cubioal  cftvitiea  of  galena,  or  dis- 
posed on  the  snrfaoe  of  this  ore.  Thia  locality,  and  also  Waalocthead,  afford  lai^e 
and  beautiful  crystals  of  this  mineral,  some  of  which  are  traoaparent,  of  a  tabular 
form,  and  aevcral  inehea  in  diameter;  occurs  also  at  Pary'a  mine  in  Anglesea, 
Mellanoweth,  in  Corn-wall,  Derbyshire  in  large  crystals,  Clausthal,  Zellerfield  and 
Giepenbaoh,  in  the  Hartz,  near  Siegen  in  Prnasia,  at  Schapbach  in  the  Black  Forest, 
Badenweiler  in  Breiagau,  and  on  Sardinia,  Small,  but  extremely  perfect  transparent 
crystals,  have  been  brought  from  Pondon  in  Oranada.  The  massive  varietiea  are 
met  with  in  Siberia,  Andali^ia,  and  Alston  Moor  in  Cumberland. 

In  the  (Toited  Statea,  it  occurs  in  large  crystals  at  Wheatley's  mine,  Phenixvilla, 
Pa.,  (t  617,  618,  519)  ;  in  the  Misao-nri  laadmine  ;  at  the  lead  mine  of  Southampton, 
Mass.;  at  EflBaie,H.  Y.,  with  galena  at  the  Walton  gold  min_a,  Louisa  Co.,  Va. 

AtiBKED  PoBUS.— Angleaite  occurs  altered  to  oerusite  (PbO.) 

AujABBBBiTB.  Anh^out  Sulphate  of  Zinc,  Bmi.— Aceording  to  Breithaupt,  this 
sulphate  occurs  at  the  mine  of  Barranco  Jaroao  in  the  Sierra  Almagrera,  Spain,  in 
crystals  isomorphous  with  Angleaite  and  Heavy  Spar.  G.^^'331.  (B.  u.  H.  Ztg., 
1862,  No.  7  ;  RamuL  Sth  Suppl,  26). 


Trimetric,  Brooke  and  Miller.  7:7=103''  16',  0:11=120= 
10';  a:I>:  e=l-7205  :  1  :  1-2632.  Obseryed  planes  ae  in  f.  621, 
■with  also  *2  replacing  edge  between  7  and  H.  Ilemihedral  in  7 
and  gome  other  planes  ;  hence  monocUnic  in  aspect,  or  rhombohe- 
dral  -when  in  compound  crystals. 


0  :  ii=150°  10'.  ii  :  41=156° 
0  :  i-nG°  11'.  u  :  |2=128= 
n  :  ii=119»  50'.        u  :  i=lll°  3 


7=128°  2 
t2=lll°  . 
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DBBCEirrrvi;  mikbrahiqy. 


Cleavage :  u  very  perfect ;  «i  traces.  Twins,  f.  523,  624,  (drawn 
with  ii  as  top  pl^ie),  consisting  of  3  crystals;  face  of  composition 
It,  (see  f.  525) ;  also  parallel  with  T, 


H.=:2-5.  G.=<3-2 — 6-5.  Lustre  of  m  pearly,  other  parts  resin- 
ous, somewhat  adamantine.  Color  white,  passing  into  yellow, 
green  or  gray.  Streak  uncolored.  Transparent — translucent 
Conehoidal  fracture  scarcely  observable.     Kather  sectile. 


Pb  S  38-T 


t'b  011-0= 
n-1= 


D,  Steomoyer. 


B.B.  intumeaceB  at  first,  and  then  turna  yellow;  but  white  on  cooling.  Easily  I'o- 
dueed  on  oharooal.   Effarvasees  briakly  in  nitric  acid,  and  learcs  a  white  precipitate. 

Thjfl  ore  has  been  found  principally  at  Leadhillfl,  aaaociatad  with  other  ores  of 
lead;  Grenada  h  also  stated  to  be  a  locality  of  it,  and  the  island  of  Serpho,  Gre- 
cian Archipel^io.  The  crystals  aetdom  exceed  an  inch  in  length,  and.  are  common- 
Ijf  smaller.  Eeported  by  C  U.  Shepard,  (Am.  J.  Sei.  [2],  xt,  446),  from  Hewherg 
District,  Sonth  Oarolina,  but  there  is  some  doubt  as  to  the  locality. 

Broote  and  Miller,  who  show  that  the  form  of  Leadhillite  is  tnmotrio,  make  the 
prism  il  (of  ISO"  20'),  the  fundamental  yertical  prism,  and  appear  to  ragard  the 
species  as  related  to  Aragonitc.  The  fact  that  the  twins  are  not  fojrmed  parallel  to 
the  faces  of  this  prism,  (as  they  should  be  if  the  priam  ii  were  homologous  with  the 
Ar^onite  priam),  and  the  close  approjdroation  lo  angle  to  Angleaite,  shown  aboye, 
besides  other  reasons,  have  led  tlie  aathor  to  adopt  the  position  of  the  ciystals 
here  given,  which  exhibits  the  Anglesite  relation.  Suaannite  {rhombobedral)  and 
Leadhillite  (trinietrie)  are  motnally  dimorpha,  and  so  alao  are  Dreelite  and  Angle- 
site.  Now  Snsannite  and  Dreelite  are  nearly  identical  in  angle ;  and  therefore 
Leadhillite  and  Anglesite  most  be  equally  related.  Since  in  Susannite  the  sulphu- 
ric acid  dominates  over  the  carbonic  acid  and  impresses  on  the  lead  salt  its  oharae- 
ter,  (or  the  form  of  the  sulphate),  the  same  should  be  the  ease  with  its  oorrelate 
Leadhillite — this  species  being  the  very  same  chemical  componnd.  (See  on  this 
subject,  Am,  J.  Soi.  [g],  vol.  xviii).  The  hemihedrism  of  the  apecies  gives  origin  to 
the  peculiar  rhombohedral  aspect  of  the  twins.  The  angles  of  these  tv"  " 
those  of  Si 


Trimeti-ic.  I:  7=95°,  0:ll=ns'9' ;a:i: (!=1;6314 : 1 : 1-0913. 
Observed  planes  as  in  the  annexed  figui-e.  0  :  1*=125°  29',  0  : 
2X=108°6^  0  ;  J=126°  60',  0  ;  1=115"  43',  /;  i;=132''  30',  1  : 
l^(pyr.)=105°  and  96°  46'.     Cleavage  /and  0  indistinct,  n  more 
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ANHTDEOUS    S 


obvious. 

uaualij  minute,  and  occasionally  in 

bunches  diverging  from  a  point. 

H.=2'5— 3.  G.=:6-4.  Lustreres- 
inous.  Color  deep  verdigris  or  blu- 
ish-green ;  inclining  to  momitain- 
freen  if  the  crystals  are  delicate, 
treak  greenish- white.  Translucent. 
Fracture  uneven.     Rather  brittle. 


fb§  56-8  tbd  32-8  OnC  11-4=100,  Brooke. 

E.B,  easily  reduead.    Soluble  in  nitric  aoid,  with  slight  efforveeoence. 

Oecura  at  Leadhills,  S«otland,  accompanying  otliBi'  ores  of  lead,  in  crjstola  with 
Linarite,  at  Roughten  Gill  in  Cumberland ;  also  reported  from  Tfmn^  in  the  Hartz, 
and  from  Mine  la  Motte,  Mieaauri. 


DREELITE,  Dufrenoy,  i 


e  Cli.  et  de  Ph.  Is,  H 


Rhombobedral.  B :  _S=93"  or  94°.  Cleavage ;  rhombohedi'al, 
in  traces. 

H.=8-5.  G.=3-2 — 3-4.  Lustre  pearly ;  splendent  on  a  surface 
of  fracture.    Streak  and  color  white. 

OomposiHoTh—O&B+S'&aS.    Analysis  by  Dufr^noy,  (loo.  eit.) : 

fiaSeHS     CaS  14-275    CaC  8-06    Si  9'11    Si  2-405    Oft  1 -52    S  2 -S  1=100. 

In  small  unmodified  crystals,  disseminated  on  the  surface,  and  in  the  caTitieB  of  a 
qnartzosB  roek,  at  Beanjau,  Prance,  Dep.  of  the  Rhone ;  also  at  Badenweiler,  (Baden). 

It  was  named  by  DufrSnoj  in  honor  of  M.  de  Drfie,  a  liberal  patron  of  science. 

Thomson  has  ftoalyzed  another  eoraporoid  of  the  sulphates  of  baryta  and  lima, 
(Min,  i,  106),  consisting  of  Tl'S  of  the  former  to  28-1  of  the  latter;  it  was  from 
Harrowgate  in  Yorkshire. 

StrSANNlTE,  Hmdinger. 

Ehoinbohedral.  S  :  5=94°,  0  : 
^=128°  3';  a=l-1063.  Observed 
planes,  -2,  0,  i,  2,  4,  -14.  0 :  Qi? 
=111°  13',  0 :  4=101°  30',  2  :  2=T2° 
30'.    Cleavage  O  easily  obtained. 

H.=2'5.  G-.— 6-55.  Lustre  resin- 
ous— adamantine.  Color  white,  green, 
yellow,  brownish-black.  Streak  uii- 
eolored. 

C(»apoeitioit. — Same  as  for  Leadbillita.  Analysisby  Brooke,  (Edinb.  Phil.  J.,  Ne'v 
Setiee,  iii,  117, 188),  Bnlphftte  of  lead  27-6,  carbonate  of  lead  Ti'5. 
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DESCEIPTrvl;  MnrEEAlOGY. 


In  attached  d'yetale  at  Landhille  in  Scotland,  and  at  Moldawft  in  the  Bannat. 
Formerly  referred  to  LeadMUite,  the  compound  erjstale  of  which  it  reserabieB, 

The  rhomhohedrOD  Ji  of  Snsannite,  aa  it  is  assumed  lay  Haidinger,  equals  very 
nearly  -2  of  Droelite,  whieh  it  is  hare  made.  {The  minus  sign  le  omitted  in  the 
figure). 


GLAUBERTTE,  Brongniart,  J.  dea  Mines,  sxiii,  5.    Brongniar 


0            1 
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1^ 
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1 

-33 

-3 

— 

— 

-1 
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Monoelinie.  (7=68°  16', 
7:  /=83°  20',  0  :  li=136° 
30';  a:b:  o=0-^iU  :  1  : 
0-8267.  0:n=liru;  0  : 
1=136°  49',  O  :  -3=88°  57', 
O:I=10i°16\  1:1=116° 
20',  -1  :  -1=95°  32',  -33  : 
-33=136=8',  B.&  ST.  Ac- 
cording to  Senarmont,  (Ann. 
Ch.  Phya.  [3],  xxxvi,  167), 
/:  J=82°  56' (to 83°  15'),  0: 
1=137°  37',  0:  3=89°  6', 
(9  :  7=105°  17',  (104°  52'— 
»u.«™r„a,.^  105°  170,  1:  1=116°  52', 

(116°  18'— 116°  52'),  -33  :  -33=135=  20'.    Cleavage:  C perfect. 
II.=2-5— 3.      G.=3-64— 2-85.      Lustre  vitreous.     Color  pale- 
yellow   or  gray.     Streak  white.      Fracture  conchoidal ;  brittle. 
Taste  alight^  saUne. 

Oompodiion, — (^ira+iC!a)8=^iiIphate  of  soda  61'1,  and  sulphate  of  lime  4! 


St.  Nat  EJat.  Soc  iv,  498),  Sulphuric  acid  67-2 


i3,  lime  20-68,  iron  0'14 

Ulox  found  in  the  Pernvian  mineral,  da  19'6,  Sa  21 '9,  S  65-0,  jB  3'5=100,  the 
boraoie  aeid  l>eing  due  to  mirtnre.  Kengott  obtained  from  an.  Isohl  speaimen, 
(aitz,  Wien,  Akad.),  S  67-52,  Oa  20-S'?,  Sa  21-60,  Na  0'20,  CI  0-Sl.  Id  water  it  loses 
ita  transparency,  and  is  partly  diasolvad.  On  long  exposure  it  absorbs  moisture  and 
f^  to  piaoes.  Before  the  blowpipe  it  decrepitates  and  melta  to  a  clear  glasa.  On 
charcoal,  it  first  whitens,  then  fuses  to  a  transparent  bead,  opaque  on  cooling. 

In  crystals  in  rock  aalt  at  Villa  Bnbia,  near  Ooana  in  Kew  Castile :  also  at  Aua- 
see,  in  Tipper  Austria,  in  Bavaria;  and  at  the  salt  mines  of  Vic,  in  Franca,  (O  :  .^= 
104°  11',  Duf.)  I*rovince  of  Tarapaca,  Peru,  with  the  Hayeeine,  (affording  the 
above  figure  andSenarmont's  angles.) 


Jloiioclinic,  7:7=85°  48'.  n  : 
^  (front)  49°  50',  Greg.  0  : -1?;=120° 
45'.  Plane  n  usually  rounded,  and  the 
crystals  aggregated  lengthwise,  and 
seldom  distinct.  Cleavage :  0  perfect ; 
-1*  less  perfect.  Laminte  flexible  as  in 
gypsum. 
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H.=3 — 2-5.  G.=6-3 — T.  Lustre  of  the  cleavage  face  pear- 
ly; other  parts  adamantiiie,  inclimng  to  resinons.  Streak  white. 
Color  greenish-white,  pale-yellow  or  gray.  Traiiaparentr— trans- 
lucent. 

Composif^n.— f'bS-|.l'bC=Snlpliata  of  lead  63-15,  oarbonate  of  lead  46'86.  Anal- 
yais  by  Brooke,  (loo.  oit) ;  Thomson,  (Phil.  Mag,  1840,  Dec  402) : 

■■6-U91. 

B,B.  fuaas  to  a  globule,  wtieli  ia  ■white  on  cooling.  DisaolTea  in  nitric  acid  with- 
out perceptible  efferveBoenoe. 

At  Leadhilla,  Scotland.  Maaaive  in  Siberia  and  at  TannS  in  the  Hartz ;  at  Bibar- 
wder,  Tji'ol. 


Appendix  to  ths  Anhydrous  Sidphaies,  ete. 

REUS9IN,  Kantcn. 

In  white,  flat,  six-sided  crystals,  and  also  acicnlar,  in  radiating 
»i„, 1_  „ai Color  white.    Taste  saline 


Oomposilwn. — Analysis  by  Eeuas,  (Crell's  Anal.  I'r91,  ii,  18) ; 

l^a'S  66-04,       fflgS  31-36,       CaCl  2-19,       Gypaum  042. 
From  the  neighborhood  of  Seidlitz  in  Bohemia. 

SELENATE  OF  LEAD.    SelanblaiBpath,  Kersten,  Pogg.  slyi,  277. 

Li  small  spheres  and  hotryoidal  masses.  Cleavage  distinct  in 
one  direction. 

H.=3 — i.  Lustre  greasy— vitreoua.  Color  sulphur-yellow. 
Streak  uncolored.    Brittle,     Fracture  fibroua. 


,  it  eonaiflts  of  aelenioaeid  and  osyd  of  lead,  with 
a  aniall  proportion  of  oxyd  of  copper.    On  coal  it  fuaea  readily  to  a  black  slag, 

firing  offa  strong  eelenium  odor,  and  ia  finally  reduced  to  a  metallic  globnie.  With 
oras  it  fuses  and  forms  a  yellowiah^rean  pearl,  which  ia  of  the  same  color  on  cool- 
ing.   With  soda,  on  charcoal,  metallic  lead  is  obtained. 

Occurs  with  seleninret  of  antimony  and  lead,  malachite,  etc.,  at  the  Friedericha- 
gluck  mine,  near  Hilburghausan,  and  at  Eiafeld. 

CONNELLITE.    Sulphato-chiorid  of  Copper,  Oonnel,  Proe.  Brit.  Abboc.  for  1S4T. 

Hexagonal.  In  hexagonal  prisms  with  truncated  edges.  Lus- 
tre yitreoua.     Color  fine  blue.     Translucent. 

Oompositioit, — From  trials  by  Connel,  supposed  to  be  a  componnd  of  a  snlphats 
and  chloridof  copper. 
Associated  with  arsenate  of  copper  in  CornwalL 
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i  JfTHERALOGT. 


II.  HYDROUS  SULPHATES. 

[As  in  the  case  of  other  hydrous  minerals,  there  are  but  few  species  that  can 
be  arranged  in.  groups.  For  the  most  part,  each  of  the  Hydrous  Sulphates  be- 
longs to  a  distinct  group,  represented  by  a  single  species  alone.  The  excep- 
tions to  this  are  the  Alum  Gkoup,  monometrie,  with  tlie  oxygen  ratio  for  the 
bases,  acid  and  water,  1  ;  3  ;  6  ;  the  Vitriol  Group,  monoelinic,  having  the 
ratio  1  :  3  :  7  ;  the  Epsomitb  Group,  triraetric,  with  the  same  ratio.  The  Ep- 
somite  and  Vitriol  Groups  are  mutually  dimorphous.  The  species  are  here 
placed  according  to  the  oxygen  ratio,  oomraoncing  with  that  containing  the 
moat  acid  and  least  water.] 


MisiHim, 

Oxreen  ratio. 
1:6:1 

Formula- 
KS+aB. 

POLTHALITE,  III. 

1:3:^ 

ltg+4B. 

GvrauM,  IV.     (GyrsuM  Ga,), 

1:3:3 

M+2tt 

Abtraeanite, 

1:3:2 

(Sg,  K.)S+2B. 

MAaoAGSi™,ni.     (Mas 

CAGBIBE 

5r.),  1:3:3 

(NH'0)S+2fi. 

CoQuiHEiTB,  VI.     (CoQumniiE  Gk.),     1  ;  3  :  3 

M'+sa. 

CVAMOSITE,  V.      (CyAKO 

i™  6r,) 

1:3:5 

CuS+sS. 

AlUNOGra, 

1:8:6 

BB'+isa 

Aluu,  I.     (Alum  Gh,), 

1:8:6 

fi5+ag'+a4tt 

Bpbomite,  m.    (Epsom 

IE  Gl.), 

1:3:1 

4gS+7tt 

GOSIAIUTE, 

1:3:'; 

2ng+ia. 

CotPEKAS,  IV.       (VlTRlO 

lGr.), 

I:3:T 

]?eS+7a. 

BlKBEKITE, 

(Co,  %)g+7S. 

)  Pyro«eline, 

Si,  E,  a 

JOHAKNITB, 

t,  s,  a. 

Glauber  Salt,  IV. 

1  :  3  :  10 

Sag+ioa, 

BOTKYOQKNE,  IV. 

1:2:3 

{k%  B)g'+9a. 

OOPIAPIIE, 

».,S,fl. 

Apatelitb, 

Alunite,  VI.     (Alunit 

Ge.), 

'■-l--i 

R§+sais+6fi. 

*  Jabosite,  VI. 

t,  p.  0,  f.,  s,  B 

Websiemte, 

1;  1;  9 

Slg+»fl. 
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LlN*BITE,  IV.  PbS  +  CnS. 

BnOOHANTITB,  III.  6uS  +  3Cufi. 

LEnsoHiTE,  Oii"S+SlS-|-13fi. 
Mgdjjditb, 

MISEKITE,  A.  ScaccU,  Mem.  GeoL  auCa  CiuiipftQia,  1849,  p.  S8. 
In  silky  fibres  of  a  white  color.  Soluble ;  in  taste,  acid  and  bitter. 

Compoaitiott. — feS+BS.    Analjsis  by  Soaeohi,  {loo.  oit  and  J.  f,  pr.  Gh.  Iv,  54)  : 

3  56-93,         £  86-S7,         Si  0'38,         fi  8-12=100. 
Fuaes  easily  in  tlia  flame  of  a  spirit  lamp- 
Occurs  in  a  hot  tnla  oavern,  near  MiBSue. 

POLYHiLITE. 

Ti-jmetric.  A  priain  of  115°,  with  acute  edges  truncated.  Usually 
in  compact  fibrous  masses. 

H.=2'5— 3,  G.=2'7689.  Lustre  resinous  or  slightly  pearly. 
Streak  red.  Color  flesh  or  brick-red,  sometimes  yellowish.  Trans- 
lucent— opaque.     Taste  bitter  and  astringent,  but  very  weak. 

Oompo>Uion,~BM-^-ilSi,  in  which  i=&,  "Slg,  Oa  in  the  ratio  1 ;  1 ;  a,  {analyses 
1  to  8),  or  1  :  1  :  4,  (Real.  5).  Analyses:  1,  Stroineyer,  (Unters.  i,  144);  2,  Ram- 
melaberg,  {Fogg.  Ixviii,  612) ;  S,  0.  A.  Joy,  {Inaug.  Dissert.,  49) ;  4,  5,  von  Hauer, 
(Sitz,  Wien,  m,  386): 

NaCl 


1.  iBohl,  44'*7  20-03  2T-70  O'lS         0'84 

2.  Auasea,  45-43  2059  28']0  O'li         0-88 

3.  Gmuna,  42-18  19-85  38-11  l-VSteSo-SB 

4.  Hallstatt,  66-41  11-04  14-81     12-16         

6.  Ebensee,  61-18  13-5S  19-12  0-28  ffe  0-41 


■95=88-94,  Strom. 
■24,  Si  0:2=100,  Kamm. 
■'    "StaSO ■75=60-31,  Joy. 

:100'52,  V.  Hauer. 


Becomes  opaque  in  the  flame  of  a  candle,  and  of  a  brovnish  eolor,  B.B.  fuses 
instantly.    But  slightly  soluble  in  trater. 

Occurs  a't  the  mines  of  laohl,  Aussce,  Hallstatt  and  Ebensee,  in  Austria,  with 
oomroon  salt,  gypaum,  and  anhydrite;  at  Berchteflgsdcii  in  Bavaria. 

The  name  Polyhalite  is  derived  from  mMt,  many,  and  *As,  salt,  io  allusion  to  the 
number  of  salts  in  the  constitution  of  the  mineral. 

The  specimens  from.  Vic  in  Lorraine,  analyzed  by  Berthier,  are  supposed  to  be 
glauberite  mixed  with  rock  salt 


Monoclinic.     ^=66°  14',  /:  7=138°   28',    li  :  li=128°  31'; 
a:h:  e=0-9  :  1  :  2-4135.     Angles  from  B.  and  M. 

0  :  u=m''  14'.  0  :  7=67°  52'.  0  :  4i=126°  12'. 

0  :  li=nT  44'.  O  :  2^98°  46'.  1   :  1=143°  42'. 

O  :  Si=8r  58'.  O  :  1=88°  8'.  21 :  2i=lll°  42'. 

0  :  1=125°  35'.  O  :  2i=145°  41'.  1   :  7=122°  It'. 
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DESCKIFTIVE   MINESALOGT. 


Cleavage :  it  eminent ;  I  imperfect,  fibrous ;  0  imperfect,  con- 
choidal.  Twins  :  plane  of  composition  0,  as  in  £  534,  reentering 
angle  104°  32' ;  also  li  or  plane  truncating  edge  1  :  1,  and  re- 


OM 

IM 

1(0 

*) 

M^i 

»iW 

83M 

!(•) 

33ts) 

«(») 

61(t) 

«(') 

« 

i2{ST) 

aw 

4(4) 

g  angle  79°  32',  made  by  plane  m,  form  often  lenticular. 
Lamellar-atellate,  lamellar  and  granular ;  often  massive,  an.d  eome- 
times  nearly  impalpable. 


H.=l-5— 2.  G.=:2-314— 3-328,  wlien  pm-e  crystals.  Lustreof»i 
pearly  and  shining,  other  faces  subvitreous.  Massive  vaiieties 
often  glistening,  sometimes  duU  earthy.  Color  usually  white ; 
sometimes  gray,  flesh-red,  honey-yellow,  ochre-yellow,  bine ;  im- 
pure varieties  often  black,  brown,  red,  or  reddish-brown.  Sti'eab 
white.    Transparent— opaque, 

Componition. — 6aS-|-;afi^nlpliiirie  msid  48'61,  lima  33'66,  water  20-93.  De  la 
Trobe  found  in  the  gypsum  of  the  Tolaano  of  Albay,  island  of  Luzon,  643  of  silica, 

SRamm.  4th  Snpp.,  89).  B.R  beoomes  opaque- white,  exfoliateB,  and  falla  to  pow- 
ler.  At  a  high  heat  it  fuses  with  diffieulty  to  tt  white  enamel.  The  white  powder 
obtained  by  heat,  if  moietened,  soon  becomes  very  firmly  eolid.  No  effervoacenoe 
with  acids  when  pure.    Soluble  in  400  to  600  parts  of  water. 

The  transparant  vacietiea  are  called  Selenile!  Uie  fineiiiaEBiTevacietie9,^Zoioj(er; 

the  fibrous,  Salm  Spar.    Schaitmkali:  is  a  variety  in  small  scales  of  a  pearly  lustre. 

Gypsum  often  forma  extansive  beds  in  secondary  countries,  and  ia  also  found  in 

tertiary  and  recent  deposits ;  oeoasionaliy  iu  orystalline  roots.     It  is  also  a  pro- 

,  duet  of  volcanoes,  oecurring  about  fumaroles,  or  where  sulphur  gnses  are  escaping, 
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HYDROUS    SULPHATES.  Oi9 

being  formed  from  the  enlphnrio  acid  geoeratad,  and  the  lime  afforded  by  the  deoom- 

Cosiag  lavas — lime  being  contained  iu  augite  and  labradorita.  It  is  ako  produced 
y  the  deoompoBJtion  of  pyritaB  when  lune  is  present ;  and  often  about  sulphur 
springs  where  snlphuretted  hydrogen  is  emitted,  this  gae  ebanging  through  j'eao* 
tion  with  Tegetabla  matter  into  Bulphurio  aeid.  Gjpsmn  is  also  deposited  on  the 
eyaporation  of  sea-water  and  brines. 

fine  specimens  are  found  in  the  salt  mines  of  Bex  in  Switzerland;  at  Hall  in  ibe 
T^rol;  m  the  sulphur  mines  of  Sicily;  in  the  gypsum  formation,  near  Ogana,  in 
Spain;  in  the  oloy  of  Shotover  Hill,  near  Oxford;  and  large  lentiovilar  crystals  have 
been  met  with  at  Montmartre,  near  Paiis.  Derbyshire  atfords  the  fibroua  TarieUes.  , 
Alabaster  oocura  at  Castelino,  35  miles  from  Leghorn,  whence  it  is  taken  to  Florence 
for  the  manufaoture  of  vases,  figures,  <tc  Gypsum  also  occurs  in  acicular  crystals 
in  most  voleanie  regions. 

Thia  species  occurs  in  extensive  beds  in  several  of  the  United  States ;  and  more 
particularly  New  York,  Ohio,  Illinois,  Vit^inia,  Tennessee,  and  Arkansas,  and  is 
nsuaUy  associated  with  salt  springs.    Also  in  Nova  SooiJa,  Pern,  &o. 

Handsome  selenite  and  snowy  gypaum  occur  in  New  York,  near  Lookpoct,  (occa- 
sionally f  632), iniimestone  along  with  pearl  sparandanhydrite;  also  near  Caminns, 
Onondi^a  County,  occasionally  crystals  are-  met  with  in  the  vicinity  of  Manliua 
In  Ohio,  lat^e  transparent  ci^atala,  have  been  found  at  Poland  and  Canfleld, 
Trumbull  County  ;  in  Maryland,  lai^e  grouped  crystals  on  the  St.  Mary's  in  clay; 
also  near  the  mouth  of  the  Patuxent;  in  Iowa,  in  perfect  crystals  in  the  shales  of 
the  coal  meaanres  on  Cedar  river,  a  branch  of  the  Des  Moines,  and  elsewhere  on  the 
latter  river.  Selenite  and  Alabaster  occur  in  Davidson  County,  Tennessee,  and 
large  beds  of  gypsum  with  rock  salt  in  Washington  County,  Virginia,  eiffhteen 
milea  from  Abingdon.  In  the  Mammoth  Cave,  Kentucky,  it  presents  singular  imita- 
tions of  vines,  flowers,  and  shrubbei^. 

Plaster  of  Faris,  or  gypsum  whidi  has  been  heated  and  ground  up,  is  used  for 
making  moulds,  taking  oasts  of  statues,  medals,  ifec,  for  producing  a  hard  finish  on 
walls;  also  in  the  manufacture  of  artificial  marble,  as  the  scagliola  tables  of  Leg- 
horn, and  in  the  glazing  of  porcelain. 

The  fibrous  variety  when  cut  m  eaboehon,  and  polished,  resembles  cat's  eye. 

Gypsum  is  related  in  form  to  heulandite,  a  fact  brought  out  in  the  view  above 
taken  of  the  crystallization,  {Am.  J.  Soi.  [2],  xvii,  8B).  To  the  table  of  observed 
planes  the  lettering  of  Brooke  andMiUar  (or  the  planes  is  added.  Plana  /ot£  634 
would  be  situated  on  f.  BBS,  between  li  and  Zi  below,  or  the  back  2i  and  8i  above. 
Eengott  obtained  from  an  English  crystal  ai  ;  2^^111°  14',  (Sitz.  Wien.  Afc.  xi). 

Note. — The  gypsum  of  East  River,  Pictou,  Nova  Scotia,  acoordingto  Prof  W,  E. 
Johnson,  and  5iat  of  Southern  Vii^inia,  according  to  Prof  W.  B.  Sogers,  (Am.  J. 
Sci.  [2],  V.  lis,  1848),  contain  1  atom  ot  water  to  2  of  aulphate  of  lime,  {SfiaS+fl). 
The  passage  of  anhydrite  into  gypaum  is  exemplified  on  a  large  scale  in  many 
places,  as  at  the  Canaria  valley  and  at  Bex  in  Switzerland,  (Blum,  Pseud,  p.  24 ; 
Am.  J.  ScL  xlviii,  69),  and  the  compound  here  deacribed  may  have  been  formed  ir 
the  couraa  of  the  ' "'" 


Altskeh  Fobus Gypsum  occurs  altered  to  caleite. 

A8TRAKANITE,  Rou. 

In  imperfect  prismatic  ciyatals,  whitish  and  translucent. 

Cfompostfj'on.— S[g§+Sa8+4S=Sulphate  of  magnesia  3B-9,  of  soda  42'6,  water 
21-6,    Analysis  by  Gfibal: 

Sa8  41-00,    StgS  85-18,    fl  21-56,    Mg  CI  0-33,     Gypsum  and  saJid  175. 

From  the  salt  lakes  east  of  the  mouth  of  the  Volga.  Kammelsberg  suggesia  that 
thia  species  may  be  the  same  as  Blodite.  The  Blodtte  of  John  from  lacH  aiforded 
John,  Mgg  86-66,  Sa§  38-84,  SfnS  O'SS,  NaCl  0-88,  S  22-00=92-66,  with  0-84  sul- 
phate  of  peroxyd  of  iron. 

MASOAGHINE.    Maaki^nin,  Eartten,  Rem».    Sulphate  of  Ammonia. 
Trimetric.    J:  J=  107°  40',  0  :  1*=123°  56',   a  :  5  :  c=l-5437: 
l:l*3680.     Cleavage:  imperfect;  (?  imperfect. 
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MmEKALOGT. 

0  :  i*=150<'  S4'.        ^*  :  ^baa.)=58°53'.  ia  :  i2=lll''  15'- 

0  :  |i=125°  34'.        §*  :  1^=118°  52'.       J  :  i  (orei-  7)=87°  26'. 

Usually  in  mealy  cruste  and  stalactitic  forme, 

H.=2 — 2-5.  G.=l-72-— 1-73.  Lustre  when  crystallized,  vitre- 
ous. Color  yellowish-gray,  lemon-yellow.  Translucent.  Taste 
pungent  and  bitter. 

ebmpo«i(ion,"NH'OS-t-aB:=Sulphurie  acid  B2'8B,  HH*0  84 '67,  water  la-OO.  Dis- 
solvea  readily  in  water. 

Oocura  about  voleanoee,  in  the  fisBUres  of  the  lava,  as  at  Etna,  Vesuvins,  and  the 
Ljpari  Isles,  and  is  one  of  the  produuts  of  the  combTEtion  of  minerai  coal.  It  was 
named,  in  honor  of  Trofeesoi'  Masoagni,  ita  discoverer,  (v.  Dei  Lagoni  del  Sinesee 
del  Valterraco  in  Siena,  1719). 

COQUIMBITE.     White  Copperas.     Nentrales  Sohwefelsaurea  Eisenoxjd, 

Hexagonal.  Prisms  usually  with  the  terminal  edgea  deeply  re- 
placed. 0  :  1=151°,  I:  1=119°,  1  :  1==128°  8'.  Cleavage :  / 
imperfect.     Also  in  fine  granular  masses. 

1I.=3 — 2-,'),  G.=2 — 2-1.  Color  white,  yellowish,  brownish, 
sometimes  with  a  pale  violet  tint.     Taste  astnngent. 

Oompositian.—^6^'+Si.=&alphan'i  acid  43'7,  peroxyd  of  iron  28-6,  water  28-8 
.^100.    Analyses:  I,  a,  H.  Rose: 

g  ffe  Si         Oa        Sig        Si  fi 

1.    Cryslailine,    43'S5       24'11       O'BS       0-78       0'!i2       O'Sl       30-10=100'04,  Eoae. 
a.    Oranular,       48-65       35-21       0-78       0-14       0-31       0-37       29-oe^lOO-24,       " 

Wholly  Bolnhle  iii  cold  w 
pionsly  precipitated.     Dilute  ir 

Forma  a  bed  in  a  feldspathio  or  traohytio  rook,  in  the  prorincse  of  Coqnimbo, 
about  half  a  day'a  journey  from  Copiapo.  The  bed  of  salt  is  on  the  increase,  and 
is  probably  derived  from  decomposing  sdlphurete.  Pits  twenty  feet  deep  have  been 
formed  in  it  by  the  people  of  the  oountry.  Occurs  also  in  Bolivia  near  Calama, 
eoastituting  the  greater  part  of  a  large  hill. 

J.  H,  Blake  refers  here  octahedral  crystals,  (Blakeite  of  last  edition  of  this  work), 
from  Coquimboanalyzedby  him,^ (Jour.  BosLSoc.N. Hist.),  as  follows:  B 41-37,  Fo 
26-79,  Si  1-06,  ]Slg  0-30,  Si  0-82,  H  29-40=:99-68.  The  same  octahedral  form  was  ae- 
snmed  on  recrystellization.  It  is  possible  that  the  mineral  examined  was  an  iron 
alum.     Eequires  further  investigation. 


Triclinic.  0  :  7=109°  33',  0  : 1'= 
127°  40',  I:  r=1^3°  10',  0  :  1=125° 
38',  I:  1=126°  10',  0  :  il=120°  50', 
0  :  ii=103°  27'  and  76°  33'.  Cleav^ 
age :  /  imperfect,  I'  very  imperfect. 
Occurs  also  amorphous,  stalactitic,  ren- 
iform. 

H.=2-5.  G.=2-213.  Lustre  vit- 
reous.    Color  Berlin-blue  to  sky-blue, 
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of  different  shades.     Strealc  uneolored.     Subtransparent— translu- 
cent.    Taste  metallic  and  nauseous,     Somewliat  brittle. 

ttomposifion.— OuS+eS^ulphurio  acid  B3-1,  oxyd  of  ooppar  Sl'8,  -watar  36-1. 
B.B.  on  chaiMoal  with  soda  affords  metallic  copper.    Soluble  in  water.    A  polish- 
ed plate  of  iron  ititrodaaed  into  tha  solution  eauaes  the  copper  to  be  deposited 

Blue  vitrol  is  fouud  in  ws.ters  issuing  from  mioes,  aud  in  conueetion  witli  rocks 
containicg  copper  pyrites,  by  the  decomposition'  of  -which  it  ia  formed.  Its  foreign 
loealities  are  the  Kammeleberg  mine  near  Goslar  io  the  Hartz,  Fahlrai  In  Sweden, 
also  Anglesea,  and  Wicfelow ;  also  Bio  Tiuto  mine,  Spain.  The  waters  of  the  Bio 
Tinto  mine  have  yialded  annually  1800  owi.  of  copper,  oonauming  2400  eirt.  of 
iron.  At  Wicklow  about  SOO  tons  of  iron  were  laid  in  the  pits  at  one  time,  and  in 
about  twelve  months  the  bars  were  diasolyed,  and  every  ton  of  iron  yielded  a  ton 
and  a,  half  to  two  tons  of  a  reddish  mud,  which  was  oxyd  of  copper,  each  ton  af- 
fording 16  owt.  of  pure  copper,  Found  at  the  Hiwaasee  ooppar  mine  in  Polt  Co., 
Tennessee,  30  miles  from  Cleveland. 

When  purified,  it  is  employed  in  dyeing  operations,  and  in  the  printing  of  cotton 
and-linen,  and  for  various  other  purposes  in  the  arts.  It  is  manufaoturod  mostly 
from  old  sheathiug  copper,  copper  trimmings,  and  refinery  scales. 

ALT] SOGW!,  Beudant.  Feather  Alum,  in ^or<.  Hail-  &ait,inpaTL  Neutral  Sul- 
phate of  Alumina.  Davyt.  FederaJaun.  Halotrichite,  Gloclcer,  Haarsala,  Wer- 
ner.    Thonerde  Sohwefelsaure. 

Usually  in  delicate  fibrous  masses  or  crusts ;  also  massive. 

H.=1'5 — 2.  G-.=1'6 — 1'8.  Lustre  vitreous — silky.  Color  whitej 
or  tinged  with  yeUow  or  red.  Subtfanaluceiit — subtransparent. 
Taste  fike  that  of  common  alum. 

Oompasition. — SiS'+lSfi^^Alnmina  16-43,  sulphuric  acid  35-99,  water  48-5fl. 
Aoftlyees:   1,  2,  Bonssinganlt,  (Ann.  Ch,  Ph.  ssi,  109);   8,  Mill,  (Quart.  Journ.  1828, 
p.  382) ;  4,  Hartwall,  (Jahresber.  x,  178) ;  6,  H.  Rose,  (Po^.  xsvii,  311) ;  8, 1,  8,  9, 
Bammelsberg,  (Fogg,  sliii,  180,  899) ;  10,  Hefapath,  (Chem,  Gnz,  1846,  p.  432) : 
31        §        fl        Sa      Jifg      Oa        'di 

1.  Saldana,  16-00  86-40  46-80   0-004  0004  0-002 =98-010,  Boues. 

2.  Pasto,  14-98  35-ea  49-34 — =100-00,        " 

3.  Chioaohi,  Davj/le,    16-00  29-00  61-60   1-20 — =Earthy      8-0= 

100-00,  Mill. 

4.  Milo,  14-98  40-31  40-94    O'SS      l-lS.Sfa  1-13,  £  0-36, 

HCl  0-40=100,  Hart 

5.  Copiapo,  14-63  36-91  44-64  2-58    014     1-31=100-33,  Rose. 

8.  KoloBOruh,  16-61  86-82  48-61 =100,  Ramm. 

1.  Friesdorf,  14-87  31-38  46-16 0-15  6o-22,i'ea-46=100-24,R. 

8.  Potsuhappal,  12-18  85-71  41-03    0-31    0-64,fi:o-82.S'eO-61,lirnl-03,  R. 

9.  Freianwalda,  11-23  36-64  48-84' —    1-91    0-45  gi  0-4S,  fe  0-l2,£  0'47, 

iia  0-31=100,  Eamau 

10.  Adelaide,N.  S.W.,  IT-OB  35-63  46-70   CuO-04  andearthy  substanceO-60,H. 

■  And  loss, 

B.B.  intvimeaeas  and  fuses  easily.     Very  soluble. 

This  species,  a  hydrous  sulphate  of  alumina,  results  both  from  volcanic  action 
and  the  daeomposition  of  pyrites  in  coal  districts  and  alum  shales,  and  occurs  at 
the  localities  above  mentioned,  besides  many  others.  It  is  found  as  an  efflores- 
cence in  numerous  places  in  the  United  States. 

A  salt  of  allied  composition  from  Ararat,  analyzed  by  Qobell,  (Schw.  J.  Ix,  401), 
afforded  alumina  38-15,  sulphuric  acid  68-68,  sulphate  of  protosyd  of  iron  2-18= 
100-ll=5lS'i  the  water  was  not  determined. 
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MIHEKALOGY. 

The  Keromohaliie  of  J.  Jnrasky,  (Ost.  Blat.  t  Lit.  1847),  from  near  KonigBberg  ia 
Hungary,  haa  the  same  composition  as  alunogen.  It  oeoura  in  erjetaUine  etuste  and 
also  in  ais-eided  tables,  with  two  angloa  of  S2°  and  four  of  134°,  the  erjatnllization 
moaoeliniu.  G.=1'6— I'T,  Turaaky  obtained  for  its  oomposition,  Si  14-30,  S'e 
2-15,  S  SB-T6,  ft  44-60,  inaoluHe  2-01=99-81. 

Oeours  in  thick  druses  with  iron  vitrioL 

NATIVE  ALUM. 

Under  the  head  of  Alnm  are  included  several  compounds,  mo- 
nometric  in  crystallization,  having  the  general  forninia  KS+S;lg'+ 
34S,  fi  standing  for  different  bases,  as  potash,  soda,  magnesia,  pro- 
toxyd  of  manganese,  &c.  Crystals  octahedral,  (f.  11,  16),  Solu- 
ble in  water.     Taste  astringent,  more  or  less  hte  common  alnm. 

1.  Potash  Alum,    HatiTe  Alnm.    Kalialann. 

UBUftlly  fibrous,  Or  aa  an.  effloroscanea.  H.=3 — E-5.  G.=;l-75.  Titreoiis,  the 
fibroua  varieties  soractimes  somewhat  pearly.     Color  white.    Transparent— opajjne. 

CiJmjjoasiion.— 6§-]~^lS'-|-a4fi^nlphate  of  potaah  18-4,  anlphata  of  alumina 
36-2,  «ad  water  46-4.  B.B.  fosea  in  its  water  of  cryatallization,  and  froths,  forming 
a  spongy  mass.  Soluble  in  from  16  to  20  timea  its  weight  of  cold  water,  and  in 
little  more  than  its  weight  of  boiling  water. 

EfBoreases  on  argillafiaouB  minerals,  and  more  particularly  alum  slate.  Whitby,  in 
Yorkshire,  is  a  noted  locality,  also  Hnriet  ana  Campsie  near  Glasgow.  Alao  ob- 
tained at  the  TOlcano«a  of  the  Lipari  isles  and  Sicily.  Cape  Sable,  Maryland,  af- 
fords large  quantities  of  alum  annually. 

a.  Soda  Alum.    SotFATiKii 

In  flbroua  eruste  or  maaacs. 
more  soluble. 

OOTBposJfioB.— !iSraS-|-SlS'+24fi=::SuIphate  of  soda  Ifi-B,  sulphate  of  alumina  374, 
water  47-1.     Analysis  by  Thomson.  (Ann.  Lyo.  H.  T.,  1828): 

From  St.  Juan  near  Mendoaa,  Si  12-00,  Sa  1  -96,  S  87 -TO.H  41  ■96=99-63. 

Oooiu-s  on  the  island  of  Milo,  at  the  Solfatara  near  Naples,  and  near  Mendoza,  on 
the  east  of  the  Andea. 

Thomson  found  for  the  eompoaition  of  a  aoda  alnm  from  Soathern  Peru,  which 
he  called  Subseaquisulphate  of  alumina  (L.  and  E.  Phil.  Mag.  ssii,  183),  il  22-55, 
JTa  and  S  6-60,  S  3a-fi6,  S  39-20=101 -ao.     G.=l-e84. 

B.  MsGNESiA  AicM.  PicKBaiNoiTK,  Hayes,  Magnraia-alauji,  Ramm.  Talkcrde- 
alaun.  Kohell. 

In.  white  fibroua  maaaea,  and  in  effloreeoenoee  like  the  preceding.  Lustre  silky. 
BeoomcB  opaque  on  exposure. 

Gomposilion. — il^-l-5lS°-|-24fl^uIphate  of  magnesia  1 3'4,  sulphate  of  alumina 
88-3,  and  water  48-8.    Analysis  by  A.  A  Hayes,  (Am.  J.  Soi.  ilvi,  3fin1  ■ 

From  near  Iquiqua,  3.  A.,  Si  12-I"~    "''     '  ~-~    " "^  -' 

0-480,  Oa  0-126,  HOI  0-604=fl9-T44. 

Part  of  the  roagneaia  ' 


Manoano-maqkebian  Alum. 

Stromeyer  obtained  (Po^. 
HTer,  southern  Africa ; 

Si  11-616,    Sfg  3-690,    iftn  2-167. 
ir  of  thi 


130,  %  4-682,  a  36-322,  fl  45-460,  j'e  and  Sin 

laced  by  protoxyd  of  manganese,  producing  a 

.37)  for  a  specimen  from  a  cave  near  Bo^esuail 

S  36-770,    fi  46-739,    KCl  O-a05=I0O-86. 


a  depth  of  six  inches.  The  roof  is  a  reddish 
quartzose  conglomerate,  containing  magnesia  and  pyrites.  It  resta  on  a  bed  of 
epsom  salt,  1}-  inches  thick. 

Makaanesiak  Aldm.    Amohhite,  Oloeker.    Sln5-f-S!§'-|-24fl=Sulphateof  man- 
ganeae  16-3,  anlphate  of  potash  S7-0,  water  46-7.     Occurs  near  Lagoa-Bay,  in  South 


,  Google 


HYDKOUS   8DJ,1'HATEa.  dSS 

Apjohii  (Phil  Mag.  xii,  103)  obtained, 

Si  10-66,      Sn  'i-aa,      S  32-'7y,       S  4e-i6,      Stg  i5  i-o8=ioo. 

It  ie  found  in  fine  crystallizations  like  aebeatus,  with  a  BiUiy  lustre.  An  alum 
fcom  Alum  Point,  Great  Salt  Lake,  Rocky  Mountains,  afforded  Dr.  L.  D.  Gale, 
(Stansbnry'a  Eaped,  to  tlia  Salt  lake,  420),  in  an  impei'fact  analysis :  S  18'0,  Si  40, 
Sin.  8-8,  fl  78'0.     Orystalliies  in  aeicular  [4-sJded !)  prisms. 

Ikon  Aldh.  Haloieicjuits.  Eisenalaim.  Fedoralaim  and  Haarsalz  in  pari. 
Alnn  de  plume,  Duf. 

Fibrons,  silky,  yellowisli  white;  heoomes  dull  and  pnlvcruleut  on  esposnre. 
Taste  like  that  of  alum,  but  Homewhat  inky. 

Com/)OJJ(!0«,— M+SlS^+aifi^SulpViate  of  iron  16'4,  of  alnmiiia  31-0,  water 
4B-6=;100.  Analyses;  1,  Bertliiar  (Ann.  d.  Mines,  t,  267);  2,  Ramnielsberg,  (Po^. 
iliii,  399) ;  S,  B.  Silliman,  Jr.,  (private  oommunieation) : 

ai  S'e  S  %  fl 

1.  8-8         12-0        84*4        0-H        44'0=100,  Berth. 

2.  Morsfeld,     10'9H      B-BSl    36-026    0-286    48-025,  K!  0-484=100,  S. 

3.  Oroomiah,  10-ftlT      8-160    88-812      41-611,gi  3-340,  Pe  l-OS0=99-680,  8. 

Ooours  at  Bodenmais  and  at  MSrsfeld  in  Ehenish  Bavaiia,    Also  at  Oroonsiah, 

Persia,  where  the  inhabitants  uae  it  for  making  ink  of  a  fine  quality.  Speoimans 
analyzed  by  Dr.  Thomson  from  Curlet  and  Campaie,  appear  to  be  iron-alum  mixed 
with  sulphate  of  iron.  Occurs  probably  at  Kossville,  Richmond  Co.,  N.  Y.  (Beci;). 
The  name  HalotrichiU  ia  from  iks,  salt,  and  Sin^,  hair. 

The  HversaU  of  Forebammer  (Berz.  Jahresb.  xxiii,  263)  is  an  allied  a]um  in  which 
part  of  the  alumina  is  replaced  by  peroxyd  of  iron,  and  part  of  tie  protoxyd  of 
iron  by  magnesia.    It  contained — 

5i  ll-aa,         Pe  1-28,         '^e  4-6'I,         litg  2-19,         S  3S-1B,         S  4S-63=101). 
Formula,  {("e,  iftg)  S+(S1,  Pe)  a'+24fi,    Fi-om  Iceland. 

Halotriehim  of  Scacchi  (Mem.  9eoL.  Camp.,  Nap.  1349,  p.  84)  is  a  sUky  alum  from 
the  Solfatara,  etc,  giving  the  formula  SFeS-f-ailS'+eifl.  It  afforded  Si  9-76, 
to  10-20,  S  34-12,  watar46-9a. 

AnuoNU.  Aluu.  TsoHEHMioiiK.  FibrouB  and  in  octahedrons  lite  the  preceding. 
H.=l— 3.     G.=l-6a. 

Oompo8i<ioB.— NH'0S+Sl8"-f  24a=:9ulphate  of  ammonia  14-6,  of  potash  SY'S, 
Tater41-6.     Analyses:  1,  Pfaff,  {Handb.  der  Analyt.  Ohem.  ii,4l)  ;  2,  Lampodica, 
(Gilb.  Ann.  !xk,  182,  Ixxiv,  303) ;  3,  Stromeyer,  (Pogg.  XKsi,  137): 
Si  KH'  8  fi  STg 

1.  Taohennig,      13-14  6-58  36-00  45-00  0-28  =100,  Pfaff. 

2.  "  12-34  4-13  88-68  44-86  =100,  Lamp. 

3.  "  11-602         3-721         86-066         48-890         0-116=99-893,  Strom. 
B.B.  yields  with  soda  ammonia,  and  on  charcoal  alone,  sulphate  of  ammonia. 

Fi-om  Tschcrmig,  Bohemia.  Tliia  salt  is  manufactured  and  used  in  Franco  in  place 
of  potash  alum, 

VOLTAITF,,  A.  S':acchi.     E,  Acad.  Sci,  Nap.  J840. 

Monometric.  In  octaliedrona,  cubes,  dodecahedrons  and  coin"bi- 
nations  of  these  forms. 

Lustre  resinous.  Color  dull  oil-green,  greeniah-tlaci,  brown  or 
black.    Streak  grayisli-greon.     Opaque. 

Oomposition.—te  S+Pe  S=4-24S,  Soacehi=6'e  3  15  -4,  Pe  @'  40-6,  fl  44-0.  Dufrl- 
noy's  anal^^sisis  not  correct  aoeordingtc  Si!aechl,(Meni.  Geol.  Camp.  Napoli,  1849,89). 

Soluble  in  water  with  difficulty  and  at  the  same  time  dccomposeE.  Abich  has  ob- 
tMned  a  similar  salt  artifleially,  in  which  part  of  the  alumina  is  replaced  by  por- 

Thia  species  was  first  observed  at  the  Solfatara  near  Naples,  by  Bi-eis!ak,  (Itsa). 
It  has  been  found  by  F.  tJlrich  at  the  Rammelsberg  mine,  near  Goslar,  The  last 
contains  protoxyd  of  manganese,  as  well  as  of  icon. 
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EPSOMITE,  Beud.    Epsom  salt    Bitterealz,  Wern.     Sulphate  of  Magnesia. 

Trimetric  and  generally  hemihedral,  in  the  octahedral  modifica- 
tions. I:  7=90"  34',  0  :  11=150°  2' ;  « :  & :  c=0-5766  :  1 : 1-01. 
1* :  ] 5. (basal>=:59°  27',  1* :  H(basal)=59°  56'.  Cleavage :  brachydi- 
agonal,  perfect.  Ako  in  botryoidal  inassea  and  delicately  fibrous 
crusts. 

H.=2-25.  G.=l-751,  Lustre  vitreous — earthy.  Sti'eak  and 
color  white.     Transparent — ti'anslucent.     Taste  bitter  and  saline. 

Cbmposifion.-jftgS+lfi,  when  pnre=Magiie3ia  16-26,  aulphuric  aeid-83-5a, 
water  61 -aa.  B.B.  deiitpnesees,  but  ia  difficultly  fusible  before  the  water  of  crystal- 
lization ia  driven  off.     Very  soluble  in  water.    Does  not  efforveBoe  with  the  aoidfl. 

Ooaunon  in  mineral  waters,  and  as  an  efflorescence  on  rocks.  In  the  fojmer  atate 
it  exiata  at  Epsom.  At  Idria,  in  Carniola,  it  occurs  in  silky  fibres,  and  is  henco 
called  kairsall  by  the  workmen.  Also  obtained  at  the  gypaum  quarries  of  Mont- 
martre,  near  Paris  ;  in  Titou,  Dap.  of  the  Aude,  ]?ranoe ;  in  Aragon  and  Catalonia, 
in  Spain  ;  in  the  Cordillera  of  St.  Juan,  in  Chili ;  and  in  a  grotto  in  Southern  Af- 
rica, where  it  fonna  a  layer  14-  inches  thick.  The  salt  from  this  last  locality  was 
analysed  by  Stromeyer,  and  found  to  coutaiu  sulphate  of  magnesia  42'6S4,  sul- 
phate of  manganese  1-667,  water  49-a48=99-664.  The  roof  of  the  grotto  is  a 
qnartzose  conglomerate,  eoiitnining  manganese  and  pyrites. 

The  floora  of  the  limestone  oaves  of  Kentucky,  Tannesaee,  and  Indiana,  are  in 
many  inatances  covered  wifli  Epsomite,  in  minute  crystals,  mingled  witli  the  earth. 
In  the  Mammoth  Cave,  Kentucky,  it  adheres  to  the  roof  in  looae  maases  like  snow 
balls.  It  effloresces  from  the  calcareous  aandatone,  ten  miles  from  Coeymans,  on 
the  east  face  of  the  Helderberg,  N.  Y.  Said  to  ooouc  also  over  the  California  plains, 
east  of  San  Diego,  (Am.  Jour,  of  SeL  [3],  vi,  339).  Also  effloresces  from  a  pyri- 
"     Ida  West. 


Sulphate  of  magnesia  is  dimorphous.  According  to  Haidinger  and  Mitscherlioh, 
the  above  described  form  is  produced  when  cn'stallization  takes  place  below  18°  C, 
(60°  F),  but  a  monoolinio  form,  between  25°  Cf  and  30°  C. 


c  Sulfate,  //.    White 


Trimetric:  1: 1=90°  i2';  O  :  1*=150''  10';  a:i:  c=0-573S  : 
1  :  1-0133.  Observed  planes  I,  n,  ili,  *2, 1*,  11,  1,2a.  li :  li  (top) 
120°  20',U  :  14  (top)=120°  3',  O  :  1=140°  57*',  1 : 1  {mac.)=127^ 
27',  1 : 1  (brach^=126"  45'.     Cleavage:  *^  perfect. 

H.=:2--2-5.  G-.=2-036;  1-9— 2-1.  Lustre  vitreous.  Oolorwhite, 
reddish,  bluish.  '  Transparent— translucent.  Brittle.  Taste  as- 
tringent, metallic  and  n 


Oompo>ition. — 2nS+lfl=^ulphurie  acid  21  "9,  osyd  of  zinc  28'3,  water  48 '9^100. 

In  a  matvaaa  yields  water.  B.B,  intumesces,  gives  off  its  sulphuric  acid,  and  cov- 
ers the  charcoal  with  a  white  coating  of  oxyd  of  zinc.    Easily  solnbte  in  water. 

This  salt  is  supposed  to  be  formed  by  the  decomposition  of  blende.  It  occurs  at 
the  Rammelsberg  mine  in  the  Hartz.  at  Schemnitz  in  Hungary,  at  Fahlun  in  Swe- 
den, and  at  Holywell  in  Wales.     It  is  of  rare  occurrence  in  nature. 

It  is  manufactured  for  the  arts,  and  is  very  extensively  employed  in  medicine  and 
dyeing.  White  vitrei,  as  the  term  is  used  m  the  arts,  is  the  sulphate  of  zinc  in  a 
grahular  state,  like  loaf  sugar,  produced  by  melting  and  agitation  while  cooling. 
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Monoclinic.    C=75°  40';   I:I=Sr   21', 
0  :  li=123°  ii';  a:h:  c=l-310  :  1  :  O'SiW. 


C) :  ii=10i°  20'. 
(9  :  7=80°  37' 
0  :  -J*=159=  6'. 


t> :  -1*=136°  13'. 
0  : 1«=123°  44'. 
-1  :  -1=101°  33'. 
I   0  perfect,  T  less  so.     Generally 
>  and  pulverulent. 
H.=2.  G.=l-833.     Lustre  vitreous.     Col- 
or, various  shades  of  green,  passing  into  white ; 
becoming  yellowish  on  exposure.     Streak  un- 
colored.    Subtransparent — translucent.  Taste 
sweetish,  astringent,  and  metallic.     Fracture 
conchoidal.     Brittle, 

Composition — ^fa'S+Tfi^Salpliurio  acid  2S'8,  protosyd  of  it 
B.B.  becomes  magnetic  ;  yieida  a  graen  glass  with  borax.    Soiuuie  m  i.»n;c  hb 
■wsiglit  of  water,  and  tlie  aolution  ia  blackened  by  a  tincture  of  nnt  gftlla.     Expos- 
ed to  tlie  air,  beeomee  ooyered  with  a  yellow  powder,  whioi  ia  the  sulpliate  of  the 
peroxyd  of  iron. 

This  salt  uanallj  procaada  from  the  decomposition  of  iron  pyrites,  which  readily 
affords  it,  if  oocasioaally  molBtened  while  exposed  to  the  atmosphere.  Oecnrsnear 
Goelar  in  the  Harts,  and  also  at  Huciet  near  Paisley,  and  in  eeTcral  of  the  Saxon 
and  Hungarian  mines.  Usually  aecompaoies  iron  pyrites  in  the  United  Statea,  oe- 
cnrring  as  an  elHoresoeaee  ;  at  Copperas  Mt.,  a  few  milaa  east  of  Bainbridge,  Ohio, 
it  is  aaaociated  with  alnm  and  pyrites.  It  is  employed  in  dyeing  and  tanning  and 
in  the  manufacture  of  ink  and  Prussian  blue. 


n  aS-fl,  water  45'S. 


Monoclinic.     TJaually  in  stalactites  and  crusts,  investing  other 
minerals.     Lustre  vitreous.     Color  flesh  and  rose-red.     V  '  ' 
pai-ent — translucent.     Friable.     Taste  astringent. 

Contpodtion. — (Oo,  l![g)8-|-'7S,  from  Winbelblech's  analysis.  Analyaei 
(Gehlen'sJ.  [2],  vi,  157);  a,  Wfntelblech,  (Ann.  d.  Pharm.  siii,  265);  i 
4,  6,  Sehnabel,  (Bamm.  4th  SuppI  118): 

S  6o  fl 

1.  BJeber,   19-74  38-71  41-55=100,  Kopp. 

a.         "         29-063  19-909  46-830.  iftg  3-8e4=99BfiB.  Wintelbleoh. 

8.         "         80-2  28-7  41-2,  Pe  0-9,  Bandant. 

4.  Siegen,    28-81  38-30  4fi-22,  Ca  0-4S,  %0-8 


earthy  aubet.  1-14 

=100-12,  Schn. 

CI  O'Oe,  earthy,  24-04=100,  3. 


In  the  rubbiah  of  old  ir 


8-13,  Oa  tr.,'iS^ 

vhen  strongly  heated,  Bulphnrous  aoi 

iiaber,  near  Hanau,  and  at  Leogang 


I.     Commu- 
1  Saltzbni^ 
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DGSCBIPTIVE  MINEEALOOY. 


fYKOMELINE,  v.  Eahell.    Nickel  Vitriol,  T.  8.  Emit. 

In  capillary  interlacing  ciystala,  apparently  rhombic,  or  as  a 
greenisn-wiite  efflor^cence.     Taste  metallic  astringent. 

GompoHtion. — A  hydrated  anlphate  of  njofcel.  Hented,  giyea  off  water,  and  the 
residue,  wliioh  is  perfectly  solublo,  is  aimpW  sulphate  of  niekeL 

At  Wallaca  mina,  Lake  Horon,  upon  a  BiAphuret  of  nickel  and  iron,  moatly  ae  an 


Tliis  deficription  ie  from  Hunt.  Fyromeline  of  v.  Kobell,  (J,  f.  pp.  Ch.  Iviii,  44), 
IB  probably  the  same  species.  It  oeoiirs  as  an.  earthy  crust.p^e  yellow,  with  native 
bismuth  and  arsenical  nickel  at  the  Friekeriohs  mine  near  Bayreut.  B.B.  intumes- 
ees  and  shoots  out  into  worm-like  prooeaaaa,  (whence  the  name),  beooming  pale  yel- 
low; with  a  stronger  heat  fuses  to  a  gray  magnetic  bead;  gires  reaetionB  of  a  hy- 
drous sulphate  of  nickel  mixed  with  some  arsenic  acid. 

JOHANNITE.    Sulphate  of  the  Protosjd  of  Uranium.     UranTitriol 

MonocUnic.  (7=85°  40',  /:  I=(}9°.  Oiystals  flattened,  and 
tiom  one  to  three  lines  in  length;  arranged  in  concentric  druses  or 
renif'oTm  na  asses. 

H.=2 — 2-5.  G.=3'19.  Lustre  vitreous.  Color  beautiful  eme- 
ra!d-gi-een,  sometime  passing  into  apple-green.  Streak  paler. 
Transpaient — ^translucent ;  sometimes  opaque.  Taste  bitter,  rather 
than  astringent. 

Oompotition. — According  to  John's  researches,  a  hydrous  sulphate  of  the  protoxyd 


feldspar  quarry  by  Shepard. 

TJKANGBEKis,  Hartmann,  (UrangruQ,  Uranohalzit).    A  basic  sulphate  of  the  oxyds 
of  coppar  ftnd  aranium.     From  Joachimstahl. 


Monoclmio.    C=72°  16',  I:  7=86° 

31',  0  :  11=130°  19' ;  «  :  5  ;  «=1-1089 

:  1 :  0'8962.  Observed  planes  as  in  the 

annexed  fignre. 

'O  :  ^=10?°  4S'.     I  :  l(front)  93°  12'. 

0  :  ii-UTW.    -1 :  -l(front)110»  42'. 

0  ;  1«=122°  5'.      a  :  li=lSO°  10'. 

0  :  ^=166°  41'.  a  :  4^=104"  41'. 

0  :  2i=113°  0'. 
■Qeavage:  m  perfect.    Usnaliy  in  efflorescent  erusta. 

H.=1'5 — 2.    G.=1'481.    Lustre  vitreous.    Color  white.   Trana- 
parent^opaque.    Taste  cool,  then  feebly  saline  and  hitter. 
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Oo™fosi(«m.~SaS+10fl:=9oda  19-3,  srfphurie  aoid  24-8,  water  56-9.  Beu-Jflnt's 
^xantaalost  from  Vesuvius  contftins  but  two  of  water,  (iifi). 

Occurs  at  lachl  and  Hallstadt  in  Austria,  also  in  Hungary,  Switzerland,  Italy, 
Spain,  &a.  Abundantly  deposited  at  the  hot  springs  at  Carlabad.  At  Kailua,  on 
Hawaii,  Sandwicli  Inlands,  abundant  in  a  caTern,  and  forming  from  the  action  of 
volcanic  heat  and  gaaes  on  salt  watar ;  effloreeoes  with  other  aalta  on  the  limestone 
below  the  Genesee  Falls,  Eoohester,  N.  Y. ;  aleo  noar  the  Sweetwater  river,  Rocky 
Mountains. 

The  artificial  salt  was  fli'st  ^scorered  by  a  Germoii  chemist  by  the  name  of 
Glauber,  and  hence  its  name. 

Taking  the  plane  H  as  ii,  the  axes  are  nearly  those  of  pyroxene,  becoming 
a  :  6  :  ij=0'55446  :  1 :  0'89fla. 


Rothar  Vitriol.    Fer  anlfatfi 

Monoclinic.    Cbr:62°  26',  J;  7=119°  56',  639 

0  :  li=152°  li' ;  ffl  :  &  :  c=0-9188  :  1  : 
1*5334:.  Observed  planes  as  in  the  figure, 
with  also  li  (on  acuto  solid  angle  of  base), 

1  (on  acute  edge  of  base),  and  ii.  0  :  /= 
113°  37',  0  :  K=125°  31',  0  :  1=121"  i', 
J:  {3=160"  54',  ia:ia=98°  16',  %i:%i= 
141",  0  :  §1=160"  80';  I  arid  il  vertically 
striated.  Cleavage  parallel  to  I.  Crystals 
tisaally  small.  Often  in  renifonn  and  bo- 
tryoidal  shapes,  consisting  of  globules  with 
a  MTstatline  surface. 

H.=2— 2-5.  G.  =  2'039.  Lustre  vitreous.  Color  deep  hy- 
acinth-red ;  ma^ive  varieties  sometimes  ochre-yellow ;  streak 
ochre-yellow,,  a  little  shining.  Translucent.  Taste  slightly  as- 
tringent. 


[Mb. 


C&mpojiiion.— :f"e'S'+3E'eS'-J-36ft,  Ber!.=(if'e'+|PB)§'-F9fi=^iilphate  of  prot- 
--■d  of  iron  WO,  ib.  of  paroxyd  488,  water  3a'7^1O0.     Analyses  b    " 


1.   6-n 


fePeS 
35-86 
S9-92 


6-71 


[and  loss. 
28  ■38=100. 
81-43=100. 


B.B.  intumeseas  and  gives  off  water,  producing  a 
using  the  reduction  or  oiydizing  fiama 
Bemains  unaltered  if  tept  dry,  but  in 
B  dirty  yellowish  powder.     Partly  soluble  in  boiling  water,  leaving  o 
residue, 

Ooours  at  the  copper  mine  of  Fahlun,  in  Sweden,  coating  gypsum 
Named  from  jJorfiiit,  a  bzmeh  of  grapes. 


COPIAPITE,  Said.    Yellow  Copperas.     Basisohos  Sohwefelsaures  Eiae 


«ra 


In  small  grains,  sometimes   consisting  of  delicate  ] 
tables;    angles  undetermined.     Cleavage:   basa],   perfect.     Also 
fibrous  and  mcrusting. 

Lustre  pearly.     Color  yellow.     Translucent. 
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3,  a  RoBe,(Pogg.  XKvii,  309);  8,  Prideaus,  ( 

reeled) : 

8 

Pe        51      iis      Si       6a        B 

1.  Foliated,  Gopiapiie,     30-60 

^6-ll      1-95     2-e4     1-37      20-6'I=lOl-84.E 

2.  MbTm>i,StypU<iite,      Zlli 

28-U      0-60     1'43     1-Bl     S6-ae=100-63, 

3.  Chili.  Mbrofmife,      38-8 

34-4       _-     _„ 86-7=100,  Frideaux. 

impure  sulphate  of  the 
— ijQ!  orjatallina 


The  first  girea  the  fovmiila  Pe'S'+lsfi,  and  the  aecond  (called  Styptieite)  ?!PeS' 
+2lB.  But  it  ja  doubted  that  they  arepure  chemical  compounds.  The  tliird  is 
the -Kiro/emie  of  Prideaus,  formula  Pe'S'+alfi. 

Fovind  inorusting  the  Coqnimbite,  in  the  distriot  of  Copiapo,  a  proTinea  of 
Ooqvtiaibo. 

The  Piltkile  of  Beadaat,  from  Fahlun,  (or  Vitrioi  Ochre),  contoiuB,  according  to 
BerMlios,  Sulphuric  acid  16-9,  peroxyd  of  iron  62-4,  water  Sl-T^Pe'S-f-SS- 

A  Bfalaotitic  iron  sinter  from  Haokelsbei^,  (Pogg.  Ixxxix,  488),  afforded  Hooh- 
Btetter,  S  15-19,  Pe  64-84,  S  20-70,  f  b  0-fll,  Cu  and  As,  traee=lOQ-U.  Another, 
from  Rammelebei^  in  the  Harta,  afforded  Jordan,  (J.  t  pr.  Ch.  jx,  96),  S  9-788, 
Pe  68-760,  fi  16-S24,  2n  1-29S,  6u  0-500,  impucities  4-137=100. 

Miav.    At  Rammalsberg,  near  Gloslar  in  the  Hartz, 
peroxjd  mixed  with  other  sulphates  is  oalied  Misi/.     I 
scales  pearly  in  lustre  or  subritreous,  color  sulphur-yello-w ;  aoali 
with  the  acute  lateral  edge  truncated.     Decomposed  in  water,  but  not  pi-operly  sol- 
uble.    Analysis  by  Dr.  List,  (Ann.  Chem.  u.  Pharm.  Ixsriv,  289); 

9  42-322,     Pe  30-066,     2a  2-491,     ftg  2-812,     &.  0-318,     S  21-391=100. 

In  anothai'  trial  §  43-20B,  Pe  30-365.  Excluding  impurities,  the  oompoeition  be- 
comes §  47-076,  Pe  40-622,  S  12-31S=^e''§i'*-+6H,  or  Copiapite  with  two-thirds 

APATELITE,  MeUkl,  Ann.  d.  Mines,  [4],  iii,  808. 
Eesenibles  Oopiapite. 
Oompodtion.—2W§'+S'&.     Analysis  by  Meillet,  (loc.  eit.); 

S  42-90,     Jfe  58-80,     B  3-96=100-16. 
It  occurs  at  Mendonand  Auteail,  in  small  friable  nodules  or  balls  of  a  olear  yellow 
oolor,  disseminated  in  an  ai-gillaceons  bed  oonneoted  with  the  plastic  clay. 

TBonzTTK,  Brest. — Supposed  to  lie  a  hydrous  sulphate  of  peroxyd  of  itob;  but 
composition  not  asoertaiued.  Occurs  in  small  pyramidal  and  acicufar  crystals,  and 
muBsive.  H.:=l-6— 2.  Color  do  re-brown.  Easily  soluble  in  water,  and  attracts 
moisture  readily.  From  near  Schwarzenberg  in  Saxony,  and  BrSunedorf  in  the 
Erzgebit^e. 


ALUNITE    Alum  Stone.   Alaunstein.    Alumin 


is-sulfatle  alkaline,  1{. 


Rliombohedral.  B  :  i?=89°  10',  0  : 
£  =  124°  40',  Breit. ;  o=l-2523.  Ob- 
served planes  -S,  0,  and  the  rhombolie- 
drons  y,  ^,  -|,  and  -2,  Breit. 

=1T8"  42'. 


0 

3=109°  4'. 

0 

II 

S=118°  .W. 

? 

0 

Y  =  128'^55.' 

2 

2  =  70°  8'. 

Cleavag-e;   basal  nearly  perfect;    R  indistinct.     Also   massive, 
having  a  granular  or  impalpable  texture. 

H.=3-5— 4.     G.=32-58— 2-753.     Lustre   of  B  vitreotis,  basal 
plane   somewbat   pearly.      Color   white,   sometimes   grayish   or 
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reddish.  Streak  white.  Transparent — aubtranslucent.  Fractnre 
flat  conehoidal,  uneven ;  of  massive  varieties,  splintery ;  and  some- 
times earthy.     Brittle. 

C!i>»ipos!7io«.—£S4-35lS-f-6fl=AlTimina37-lS,euIjiliuricaoid38'E3,  potash  ll'S4, 
water  13'00.  Analyses  :  1,  2,  Cordier,  (Ann.  doB  M.  iv,  206,  and  T,  SOS,  and  Ann, 
Oh.  FhjB.  is,  71) ;  S,  Descotils,  (Ann.  d.  Mines,  i,  319) ;  4,  Berthier,  {Ana.  d.  Minee, 
[4],  ii,  469);  5,  Saurage.  (ib.  [4],  x,  S6>: 


Si 

"^ 

£ 

Pe 

a 

Silica 

I.  Mt.  Dor, 

SI -80 

aT 

00 

B-80 

1-44 

72 

28-40=98-16,  Cord. 

2.  Tolf a,  cry  at.. 

39'65 

S6 

49 

10'02 

14 

83 

(and  loss).  Cord. 

S.  Tuscany, 

iO'O 

85 

10 

=100,  Deac 

4  Hungary, 

26-0 

21 

0 

7-3 

i-Q 

26-5=100,  Berth. 

4.  Milo, 

80-0 

31-1) 

9-40 

10-6 

10=100,  Sftuv. 

Tha  Bilica,  which  is 

an  impu 

"*7 

am 

onnts  t 

0  60  per  cent 

in  some  varieties.    B.B. 

decrepitates,  and  19  infusible  both  alone  and  with  soda.  With  borax,  forme  a  col- 
orlcBs  elohule.  In  a  matrass  yields  ■wfttar,  and  finally  sulphate  of  ammonia.  Whea 
pulverized,  soluble  in  snlphuno  aoid. 

Met  with  in  crystals  at  Tolfa,  near  Civita  Veeohia,  in  the  neighborhood  of  Rome; 
also  at  Musay  and  Ber^hszass  in  Hungary  ;  on  Milo,  Argentiera,  and  Kevis,  Gre- 
cian Archipelago;  and  at  Pie  de  Sanoy,  France,  Dep.  Pnyde  Dotog.  It  occurs  with 
Tolcanjo  rooks.  The  oompact  varieties  from  Hungary  are  so  liiiid  as  to  admit  of 
being  used  for  miUatones,  Alum  is  obtaiaed  from  it  by  repeatedly  coasting  and 
lixiviating,  and  finally,  crystalliaiiig  by  evaporation. 

JAUOSITE,  Brtithauft,  Berg.  u.  Hiittenm.  Zig.  1853. 

Ehombohedral.  S  :  .ff=88°  58';  0  :  i?=124''  32';  a— 
1-3584.     Cleavage:  basal.     G.=3-356.     Color  yellowish. 

Ci)mpo«iKoB.— Perhaps  feg-Hi'eS-|-6flr+^ea]Eamm;  SS+4  PeS+sS,  Oelb- 
eiseuerz.  Raram.     Analysis:  1,  Riohtsr,  (loo,    cit.) ;  2,   Rammelaberg,   (Pogg.   xliii. 


a.  Gelbeiserteri,     83-I11    46-786  Cn  0-643    7-882     18'664  (ir.  of  Am.)= 

1 00 -83  6,  Hamm. 
3.  Soda-Oopperas,ZZ-i2      49-37  —        4-OS       13-13=99-66,  Schaer. 

H  With  little  Boda. 
The  potash-copperas   (Gclbeiaenerz,  Vitriolgclb)    from   Bohemia  is  reeogniKcd 
by  liammelsberg  as  related  to  the  Jarosite,  though  perhaps  not  identical  with  it. 
Tile  eoda-oopperas  is  similar. 

From  Baraaco  Jaroso  ia  the  Sierra  Almagrera,  Spain.     May  bo  isomorphous  with 
alunite. 

WEB3TEKITE,  Levy,  Duf.     Aluminita.     Hallitc.    Snbsiilphate  of  Alumina. 

Reniform,  massive ;  impalpable. 

H.=l— 3.     G.=1'6606.     Lustre   dull,   earthy.      Color  white. 
Opaque.    Fracture  earthy.    Adheres  to  the  tongue,  and  is  n 
to  the  touch. 


Composition. — SlS-f-eS^AIomina  29-8,  sulphurio  acid  23 '2,  water  47 '0.  Anal- 
yses ;  1,  Stromayer,  (Untei-s.  99) ;  2,  Sehmid,  (J.  f.  pr.  Ch.  xxxii,  496) ;  3,  4,  Strom- 
eyar,  {loo,  oit,);  6,  Dufr-anoy,  (Min.  ii,  1846,  866);  6,  Dumaa,  (ib.) ;  7,  LassMgae, 
(Ann.Oh.  Phys.  xsix,9a);  8,  Marchand,  (J.  f.  pr.  Ch.  sxxii.  sixhi);  9,  Backs,  (ib); 
10,  Wolif,  (ib.) ;  11,  Marohaiid,  (ib.);  12,  Martens,  (ib.) ;  13,  Bohimd,  (ib.) : 
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ITVE   MINEKAIO&T. 

ai        s        fi 

HalJe,  20-268  38-366  46-3'73=100,  Stromeyer. 

29'23  28-25  48-34,  Oft  !-lS=100,Sohniid. 

Mori,  30-98  23-68  4B-S4=100,  Strom. 

Kewhaven,  29-87  23-3'Z  46-'!6=100,  Strom, 

lunel  Vieil,  29-t2  28-46  46-80=99  97,  DuMnoy. 

Anteuil,  80-00  aS-00  47-00=100,  DamaB. 

Epemay,  SS-TO  30.06  39-94,  OaB  0-30=100,  Laesaigne. 

S.  of  Hnlle,  89-60  11-46  48-80=99-T5,  Marohand. 

"  3T-11  12-22  49-18,  OaO  1-00=100-11,  Baoke. 

88-81  12-44  47-07,  Cafi  1-68=100,  Wolff. 

"  SH-OO  17-00  47-2=100-2,  Marohand. 

"  85-96  14-04  60-00^100,  Martena. 

"  86-17  14-64  49-03=99-74,  Schmid. 

The  formula  of  the  analyses  1  to  6,  (true  websterite),  is  SlH+9fl.^  The  others  are 
«ther  differeut  compoiinds  or  impure  -websterite.     Rammelebei^  writes  their  cousti- 
tutioQ  as  follo-iTs,  putting  W  for  the  above  formula : 
No.  1.  2W+Sl{fS). 

Hob.  8—10,  2W+33il'ft',  (=Sl'8'+36fl,  Marehand). 

Ho.  11,  BW+2Sia',  S  (=Sl'S'+36a,  Marckand). 

Nob.  12,  18,  W+Slfl",  {=S:l'S+16fl,  Marchand). 

A  variety  from  Hualgoet,  analyzed  by  Berthior,  eorrospondB  to  2W-f-sSLa*. 

Fnses  with  diffloulty.    Easily  soluble  in  acids  -withont  effervescence.     Absorbs 

water,  but  does  not  fall  to  pieces.     At  100°  C.  gives  up  half  itB  water. 

It  oecurB  at  Newhaven,  Sussex,  in  rsniform  and  botryoidal  concretions,  imbed- 
ded in  ferruginous  clay,  which  rests  on  the  cliall:  strata  ;  also  under  similar  clreum- 
atanoes  at  Epemay,  in  Lunel  Vieil,  and  Auteuil,  in  France,  and  in  plastic  clay,  with 
gypsum,  at  HallS  and  Mori  in  Prussia. 


PISSOPHANE,  Breitkmtpt.     GarnsdorfBte, 

Amorphons,  or  stalactitic. 

H.=l-5.  G-.==l-93 — 1-98.  Lustre  -vitreous.  Color  pistachio-, 
asparagus-,  or  olive-green.  Transparent.  Very  fragile.  Fracture 
conclioiclal. 

ftwnposiiJOB. — Erdraann  (Sehwcig  J.  Ixii,  104)  obtained ; 

ai        Pe        S  s 

1.  Grean,        36-156     9-788    12-700    41-690    gaugue  and  loss,  0-717=100. 

2.  "  36-301     9-799     12-487    41-700  "  0-709=100. 

3.  Yellme,  6-799  40-060     11-899     40-131  "  1-111=100. 
Probably  not  a  simple  mineral.    Perhaps  TTos.  1  and  2,  Ii'S4-16S,  and  No.  3,K"S 

-f  16ft.  The  relation  in  the  former  is  more  exactly  fi'§^+30t[.  For  the  most  part 
insoluble  in  -(Fater.  Easily  aolublo  in  muriatic  acid.  B.5.  becomes  black.  In  a 
glass  tube  gives  alkaline  water. 

Occurs  at  Garnsdorf,  near  Saalfeld,  and  at  Heiohenbaeh,  Saxony,  on  alum  slate. 


LraABITE,  Broohe.     Cupr 
Bleila 

Monoclinic.  G=11°  15' ;  I:  J(over  ii)=U°,  0  :  li=140°  6', 
o  :  5  :  0=0-4937  :  1 :  0-5745.  Observed  planes,  as  in  the  annexed 
figure,  with  also  Ji,  ^i,  %i  and  2j,  on  the  acute  edge  between  0  and 
M,  and  the  lateral  plane  ii  (B.  &  M.)  0 :  m=102°  45',  U  :  1«=105° 
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HYDBOU8    BULPnATES.  S91 

35',  n  :  2*=128'=  6',  U  :  |j=96°  18'.  Twins :  composition  feee  *** 
common;  0:  C>'=i54°80'.  Cleavage: 
very  perfect  paralleltoai;  less  so  to  0. 
H.=2-5— 3.  G.=5-2— 5-5.  Lustre 
vitreous  or  adamantine.  Color  deep 
azm'o  blue.  Streak  pale  blue.  Trans- 
lucent.    Fracture  conchoidal. 

Composition. — thS+OuSsSulphate  of  lead  76-7,  osyd  of  copper  19-8,  water  4-6. 
Analyses :  1,  Brooke,  (Ann.  Phil,  [a],  Iv,  111,  1833);  2,  Thomson,  (Pliil.  Mag.  1840, 
Dee.  402): 

1.  Wauloi^khsad,        tbBlS'i        Cu  18-0        S  4-7=38-1,  Brooke. 

'i  "  14-8  IS-l  5-8=100,  Thomson;  G.=5-2137. 


In  the  blowpipe  flame,  it  affords  indioationa  of  copper  and  lead. 
This  mineral  oooura  at  Leadhills  ;  also  at  Roughtec  Oill,  in  Cumberland, 
inob  long;  at  Linares  in  Spain,  and  near  Ems. 


cryB- 
Cervisite,  a  change  like  that  of  Angle- 


BEOCHANTITE.     Brochimtit,  X^y.    Konigine,  Zenff.     Kvhufipte,  ForehhatmneT. 

Trimetrie.  I:  I=10i°  10',  0  :  21=147°  14^' ;  a  :  5  :  e=0'3233 : 
1  ;  1*2838.     Obaerved  planes  as  in  the  annexed  figure,  with  ti, 
n  :  *a  (or.  m)=114:°  36',  11 :  1*  (ov, 
m^2S''  8',  M  :  l*=104o  4',  21 :  2i  ^*^ 

{ov.  0)=1U°  39',  ^  :  ^=90°. 

Cleavage :  H  very  perfect ;  I  in 
traces.  Also  massive ;  reniformwith 
a  columnar  structure. 

H.=3-5— 4.  G.=3-8— 3-91.  Lus- 
tre vitreous.  Color  emerald-green, 
blackish-green.  Streak  paler  green. 
Transparent — translucent. 


OompoiJiion.— fiu'§+8euS:[=flu'  S  ■fl']=Sulplmi 
jr  10%  water  12'0.  Analyses :  1,  2,  Magnus,  (Pogf 
pr.  Ch.  XXX,  306);  i,  Berthier,  (Ann.  Ch.  Phys.  1, 


1.  Ketzbanya,  11-1&2  63-626  B181 

a.        "  17-426  66-986  3-U5 

3.  Xrisvvigite,  IS'BS  67-76       

4.  Meitico,  '" "  "" " 


alight  eff( 


T£C 


I]-887=:99-856,  Magnus. 
11- 917^  100 -471,  Magnus 
la -8 1^99 -44,  Forchhammer. 
17'2i=100,  Borthiei'. 


with  acids,  S  19-4,  feu  67-9,  fi  18-E,  with  6u  6-0,  Gl-H. 


ll-2= 


The  mineral  had  undergone  partail  alteration,  as  shown  by  the  carbonate  of 
iresent,  (Delcsse's  Estr.  de  Mill.,  Ana.  d.  M.  [5],  iii,  740). 
!a  on  eharooal  and  yields  metallio  copper. 
OeouTB  in  small  bnt  well  defined  crystale,  with  malachite  and  natire  copper,  at 
Katherinenbui^  in  Siberia ;  the  Konigine  was  found  at  the  same  locality ;  also  in 
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Bmall  brilliaat  <a 
Cumberland;  an 
in  iGelaad, 
Broohantite  was  named  by  Lhtj  after  Broohant  d^ 


LETIBOMITE, Pi!i-fly.   VfllvoECopperOra.  Cuivra  Velonte,  ieuj.  KTipfersammterz. 

Occurs  in  spherical  globules  or  in  druses  consisting  of  short  del- 
icate fibres,  and  having  an  appearance  like  velvet.  Color  clear 
smalt-blue.     Lustre  pearly. 

Ctompos!t!o«.— (Cu=3+8ll)4-(Sl9+9fl)  Ramnielaberg=Siilp]inrio  acid  16-78,  oxyd 
oE  copper  49-86,  fllmnina  lO'ia,  -water  2a'69.  Analyses  by  J.  Percy,  (Phil.  Mag.  [3], 
xxjtTi,  100) : 


Oocnra  Bparingly  at  Mold* wain  the  Baanat,  coating  the  cavitieB  of  an  eai'thy  hy- 
drated  oxyd  of  iron ;  and  aooording  to  Pevoy,  a  white  amorphous  sxibstance  ooours 
sparingly  with  it,  consisting  of  alnmiua  aud  sulphuric  acid. 

MEDJIDITE,  /.  L.  Smith,  Am.  J.  Sei.  2d  ser.  v,  331.      Sulphate  of  Uranium   and 

Hassive,  with  an  imperfectly  crystalline  structure. 
H.=:3'5.     Lusti'e  vitreona  in  the  fracture.     Color   dark  amber. 
Transparent. 

Composition. — ©S+CaS+lSfi,  aooording  to  Smith.  In  a  matrass  aasily  yields 
water.  At  redness  blaokens,  being  oonvarted  into  osyd  of  uranium  and  sulphate 
of  lima.     DissolrcB  readily  in  dilute  mnrlatio  acid. 

Occurs  near  Adrlanople,  Turkey,  on  pitchblende,  associated  vith  Liebigite  in 
le  places  with  crystals  of  sulphate  of  lime ;  also  at  Joachimstahl,  with  Liebigite 


IV.  BOEATES. 

Boraeio  acid  occurs  in  but  few  minerals ;  via,  Datholite,  Danbiirite,  Axi- 
Dits,  Tourmaline  and  Warwiokito,  with  the  following.  It  is  a  remarkable 
fact  that  itt  al!  of  them,  as  far  as  known,  the  ciystallization  is  either  hemi- 
bedral  or  oblique.  Boracite  and  Ehodizite  are  hemihedral  monometric; 
Danburite,  hemihedral  trimetiic ;  Tourmaline,  bemihedral  rhombobedral ; 
while  Danburite  and  Aiinite  are  triclinic.  In  Tourmaline  and  Axinite, 
boracic  acid  acta  the  part  of  a  base ;  and  if  the  same  may  be  admitted  to 
be  the  case  in  Boracite,  it  is  in  composition  aa  well  as  form,  related  to  the 
protosyds  aud  magneUte. 
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BORACTTE,  Werner.    Borate  of  MagnesiH,  i*.    Boraait.    MagnWe  borate,  ff. 
Monometrie ;  tetrahedral.      Figs,  1,  53,  54-,  and  the  following. 
Observed  planes  as  in  the  figures,  with  also  32  and  5|. 
;  octahedral,  in  traces.     Also  amorphous. 


H.=7.  G.=3'974,  Haidinger;  2-9134,  massive,  Karaten.  Lus- 
tre vitreous,  inclining  to  adamantine.  Color  white,  inclining  to  gray, 
yellow  and  green.  Streak  white.  Suhtransparent — translucent. 
Fracture  conchoidal,  uneven,     Pyro-eleetric,  even  when  massive. 

OomposiHan. — lfrg'B*=Boraoic  acid  70-0,  magneaia  30-0.  Stromayer,  (Gilbert's 
Annalen,  xlviii,  215),  ArivedBon,  (K.  V.  Ac  H.,  1822,  p.  92),  and  Bamroekberg, 
(Fogg,  zlix,  415),  obtained : 

Boraeic  acid,      6T  6fl'6  Bil-252 

Magneaia,  >   38=100,  St.     80>3=I0O,  Aii     80-748=100,  Ramai. 

A  c<nnpaBt  boracUe  from  BtaBsfurth,  afforded  Karsten,  (Fogg.  Ana.  Ixx,  561),  Mag- 
aesia2B-43,  boraoio  acid  fl9'49,  with  1'08  of  carbonate  of  iron  and  manganese,  and 
hydi-atad  oxyd  of  iron.     K  =4 'S,  6.  =2-91. 

B.B.  intumesoes,  and  forma  a  glaasy  globnle,  crystalline  and  white  on  cooling. 
Obserred  in  beds  of  anhydrite,  gypsnm  or  salt :  in  crjrstals  at  Kallibat^  and  Sehiid- 
BteiD  in  Lfineberg,  Hanover  ;  at  Segaberg  near  Kiel  in  Holatein  ;  at  Lnneyille,  La 
bteuttlie,  Fi'aace :  maasive  or  aa  part  of  the  rock  of  the  Salt  Mine  at  Stasafurth,. 
FrUBsia, 

RHODIZITE,  ff.  Soie,  Poggendorffa  Annalen,  ixxiii,  963. 
Monometric  and  tetrahedral,   like  boracite ;  planes  1  smooth 
and  shining,  *' often  uneven,     H.=8.    G.=3'3 — 3*43, 

B,B.  in  the  platinum  forceps,  fuses  with  difficulty  on  the  edgea  to  a  white  opaqna 
glass,  tinging  the  flame  at  first  green,  then  graen  below  and  red. above,  and  finally 
red  throughout.     With  borax  and  salt  of  phosphorus,  fuaea  to  a  transparent  glass. 

Supposed  to  be  a  lime  boracite.  It  waa  found  by  6.  Roae  in  minute  crystals  on 
red  tourmalines  from  near  Mursinek,  Siberia,  and  named  from  'poli^iit,  in  allusion 
to  its  tinging  flame  red.    The  largest  crystals  seen  were  two  lines  in  diameter. 


HYDROBORACITE,  Mess.     Hydrons  Borate  of  lime  and  Magneaia. 

Resembles  fibrous  and  foliated  gypsum.     H.=2.     Gr.=l*9 — 2. 

Color  white,  with  spots  of  red  from  iron.     Thin  plates  translucent. 
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Sig 


36 -830=:  00. 


B.B.  fuses  to  a  clear  glass,  tinging  the  flame  sliglitly  green,  and  not  becoming 
opaque.  In  a  inatraes  affords  watei'.  Somewhat  aolable  in  water,  and  yielding  a 
snghtlj  alkaline  reaction.     DiflsolTce  easily  in  muriatic  and  nitrio  aoids. 

Hydroboracite  was  first  ohaerred  hy  Ilesa,  in  a  collection  of  Caucasian  minerals. 
Tfae  specimen  wcs  full  of  holes  filled  with  clay,  lontaining  different  salts.  It  may 
he  mifltaten  for  gypanm,  but  is  readily  dietiaguished  by  its  fusibility. 


In  masses  having  a  globular  form,  consisting  of  interwoven 
fibres.     Opaque,  snow-wliite,  silky,  and  having  a  pecnliar  odor. 

Oompoiition OaB'+eSi  IIayeB=:Boracic  acid  45-9B,  lime   1S*45,  water  35'57. 

Analyses ;  I,  A.  A.  Hayes,  {Am,  Jouc.  Soi  [2],  xTiii,  96) ;  2,  Beohi,  {ib.  ivii.  129) : 
B  Oa  fl 

1.  Peru,        4611        18-89        86-00=100. 
3.  Tuscany,  61-186       20-860       28'260=100. 

Hayes  observes  in  Am.  J.  Sci.  sviii,  SB,  July,  1864,  that  the  pure  mineral  does 
not  contain  soda,  and  the  soda  in  the  following  analyses  he  attribntes  to  impurities. 
Ulei:  obtained,  (Ann.  Ch.  n.  Pharm.  Ikk,  49),  Boracic  acid  49'5,  lime  15-9,  soda  8-8, 
water  268 ;  and  A.  Dick,  (PhiL  Mag.  [4],  vi,  60),  Boraoio  aeid  (by  loss)  46-46,  lime 
14-83.  soda  8-22,  potash  0-Bl,  sulphuric  acid  1-10,  NaCl  2-66, sand  0-33, /and  Piraea 
Ulex  gives  the  formula  Sa,  2Ca,  eS+lOfiL  (Named  Ulexits  in  last  edition  of  this 
work,  on  tlie  ground  of  a  supposed  difference  in  composition  from  the  Hayesine). 

Occurs  over  the  dry  plains  near  Iquique  in  Southern  Peru,  in  white  reniform 
masses,  from  the  size  of  a  hazlenut  to  that  of  a  potato,  where  it  is  called  H^a;  the 
masses  consist  of  interwoven  silky  fibres  which  rapidly  absorb  water,  and  have 
a  slightly  saline  taste.  It  is  associated  with  Pickeriiigite.  The  mineral  analyzed 
by  Professor  Bechi  forms  an  incrnstation  at  the  Tuscan  lagoons. 


BORAX.    Tincal.     Pouiijra.     Swaga.     Zala. 


.e  of  Soda, 


v^^n 


Monoelimc.  6'=T3°  25',  I:  J=S1°,  0  :  2i= 
132°  49';  a:5:c=0-4906  :  1  :  0-9095.  Ob- 
served planes  as  in  the  annexed  figure,  with  also 
U.  0  :  7=78°  40'  and  101'^  20^  O  :  1=139° 
30',  O  :  2=115°  53',  0  :  4i=114°  54,  0  :  ii= 
90',  U  :  1=153°  30'.  Cleavage ;  **  perfect ;  I 
loE«  so;  ii  in  traces.  Plane  of  conipoaition  ii,'  0  ; 
:  (?=146°  50'. 

H.=2— 2-5.  G.=l-716.  Lustre  vitreous— 
resinous ;  sometimes  earthy.  Color  white ;  some- 
times grayish,  bluish  or  greenish.  Streak  white. 
Translucent  —  opaque.  Fracture  conchoidal. 
Kather  brittle.    Taste,  sweetish-alkaline,  feeble. 

a)mpom(Mii.—SaB'+10S=Boraeio  36-68,  soda  16-26,  water  4';-l'?.  B.B,  puffs 
up,  and  afterwards  fuses  to  a  transparent  globule,  called  the  glass  of  boras.  It  is 
soluble  in  water;  the  solntion  changes  vegetable  blues  to  greens.  With  iluor  spar 
and  bisulphate  of  potjish,  it  colors  the  flame  around  the  powder  a  clear  green. 
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Borax  was  originally  brought  from  a  salt  lake  in  Thibet.  The  boras  is  dug  in 
masses  from  tho  edges  and  shallow  parts  of  tha  lake,  and  in  the  conrse  of  a  abort 
time  the  holes  thus  made  are  again  filled.  This  crude  borax  wae  formerly  sent  to 
Enrope  under  the  name  of  tinoal,  and  there  purified.  It  is  now  extensively  made 
from  the  boracic  aoid  of  the  Tuscan  lagoons,  by  the  reaction  of  this  aeid  on  car- 
bonate of  soda.  It  has  also  been  found  at  Potosi  in  Peru,  and  in  Ceylon.  It  oeours 
in  solution  in  the  mineral  springs  of  Chambly,  St.  Ours,  Ao.,  Canada  West,  (Hunt, 
Logan's  Geol.  Kep.'1863). 

This  salt  is  employed  in  several  metallurgical  operations  as  a  flux,  is  some- 
times used  in  the  manufacture  of  glass  and  gams,  and  extensively  in  the  process  of 
soldering. 

Prof.  Eeehi  baa  analyzed  a  borate  occurring  as  an  incrustation  at  the  Tuscan 
lagoons,  which  afforded  S  43-58,  Sa  19'26,  B  S7'I9=100,  giving  the  formula  SaS' 
+efl,  (Am.  J.  Sei„  [2],  xvii,  128). 

LAGONITE. 
An  earthy  mineral  of  an  ochreoua  yellow  color. 

Comvosilion. — ¥'eB'+sfl=Boracio  acid  49'6,  peroiyd  of  iron  3T'8,  water  12'7^ 
100.     Analysis  by  Prof,  Bechi,  (Am.  J.  Soi.  [2],  xvii,  139): 

B  47-96,    Fe36'afi,    fi  14*02,    Sig,  Ca  and  loss  1-71. 
Oocnrs  as  an  incrustation  at  the  Tuscan  lagoons. 


LARDERELLITE,  Beeki. 

Very  light,  white  and  tasteless.  Appearing  under  the  micro- 
scope to  be  made  up  of  minute  oblique  reetanguiar  tablra ;  lf:T= 
110°,  Amici. 

Composition.— JIIS'0'&*-\-'i^   Analysis  by  Prof  Beehi,  (Am.  J.  9ci.  [2],x™,  130); 
B  68-566,     NHH)  12-734,     fi  18*326. 

transformed  into  a  new  salt,   represented  by  the 


WARWICKITE,  Shepard,  Am.  J.  Sci.,  xxxiv,  313,  xxxvi,  85.— Eueeladite,  T.  S. 
Suiit,ib.,  [a],  ii,  80. 

Monoclinic  ?  J:  /— 93" — 94°.  Usual  in  rhombic  prisms  with 
obtiise  edges  truncated,  and  the  acute  beveled,  summits  generally 
rounded;  surfaces  of  larger  crystals  not  polished.  Oieavage: 
raacrodiagonal  perfect,  wording  surface  with  vertical  strise  and 
traces  of  oblique  cross  cleavages. 

H.=3 — i.  Q-.=3'188,  Hunt.  Lustre  submetallic  pearly  on 
cleavage  surface  to  aubvitreous ;  often  nearly  dull.  Color  dark  haii-- 
brown  to  dull  black,  sometimes  a  copper-red  tiuge  on  cleavage 
surface.     Streal;:  bluish-black.     Fracture  uneven.    Brittle. 

Composiiion.— Essentially  a  borotitariate  of  magnesia  and  iron,  with  over  20  per 
cent,  of  boraoio  acid,  Smith  and  Brush,  (Am.  J.  8oi.,  [21.  xvi,  298). 
Yields  water.    B.B.  alone  infiisiWe,  but  becomes  lighter  in  color;  with  borax  a 
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olear  bead  colored  bj  iron;  with  salt  of  phoaphorua  a  bead  orange  while  hot,  and 
purplish  gray  and  opaque  on  cooling.     Reaction  of  boraoie  asid. 

tOcenre  in  grannlar  limoetonc  two  and  a  half  miles  S.  W.  of  Edcnville,  N,  Y., 
with  Bpinei,  chondpodite,  serpeatine,  etc  Crjstala  ustially  amali  and  slender  ;  some 
times  oyeptwo  inches  long,  and  three-eighths  of  an  inch  broad. 


V.  PHOSPHATES,  AESENATKS,  AWTIMONATES, 
NITRATES. 


J.    ANHYDROUS. 


ApAnTE,  Ca'^+^Ca(Cl,F).        Zwieselite,  (fe,  Stn)'?+PeF ! 

OSTKOLITB,  PYaOMOKPBITK,  tb-^  +  tPbCL 

CEtraouTE.  Ce^.  MiuKTEKB,  th'Ss-H-PbCI. 

2.  XENOTIME  GROUP.— CpyHtallization  Dimetrie.    Oxygen  ratio  3  ;  6. 

Xenotihb,  Y'^. 

S  MONAZITE  QROUP.— Monoolinio.     Oxygen  ratio  3  :  5  to  4  ;  6. 

MoNAZiTB,  (Ca,t.a.  Th)'&.  KiimirrE,  6'la 

WAQHBRrrE,  Slg^+STg  F.  LAani-ita 

4,  TBIPLITE  GROUP. —Triraetric.     Osygen  ratio  3  ;  5  to  4  ;  5. 

TRjPHyLiNE,  il'^i  Triflite,  fe'?. 

B.  nSCHERlTE  GROUP.— Trimetrio.     Oxygen  ratio  6  ;  fi. 

FlSOBEEITE,  Sl'P+afl.  PeBANTTE,  Sl'I*+6fi. 

Apj>endix.     Hopeite,  Aubltgonite,  Hbbdehitb,  Cabuinite. 
«.  ROMEINE  GROUP. 
KoMEiNB,  K^SbHb. 


APATITE,  Wsmer.  Phosphate  of  Lime.    Spargelstein.   Phoiphorit,  Tf^    Asparagus 
stone.     Moroxite.     Eupyrchroite,  Rnmant.     Augustite.    Pse  ado -apatite,  Breit 

Hexagonal:    often  hemihedra!.      0  :  1=1Z9°  iT ;  a=()-l32B. 
'E'igurea  190, 191,  and  the  annexed. 
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0  :  ^^ISr  5'.  0  :  3|=110°  3'.  0  :  42=103"  51. 
0  :  a-120°  36'.  0  :  12=^143"  47'.  1  :  3^=149°  37'. 
0 :  4^=105°.  0 :  32=124°  30'.       1  :  1  {pyr.)=142°  90'. 

Deacloizeanxmatesl;  1=143°  15',  and  »9  :  1=139°  45'.  Cleav- 
age :  0,  imperfect ;  I,  more  ao.  Also  globular  and  reniform,  with 
a  fibrous  or  imperfectly  columnar  structure ;  alao  massive,  structure 
granular. 


0 

i 

1 

12 
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H.=5,  sometimes  4'5.  G.=3-35.  Lustre  vitreous,  inclining  to 
snbresinous.  Streak  white.  Color  usually  sea-green,  bluish-green; 
often  violetblue;aometimeswliite;  occasionally  yellow,  gray,red, 
and  brown ;  none  bright.  Transparent — opaq^ue.  A  bluish  opal- 
escence sometimes  in  the  direction  of  the  vertical  axis,  especially 
in  white  varieties.  Cross  fracture  conchoidal  and  uneven.  Brittle. 

<S)>«yo<j(w«,— 6a*-KCa(Cl,_P)=PhoHphorio  aoid  4.i-2&,  lime  SO-0  fluorine  8-71, 
calcitim  S'St ;  or  phosphaie  of  lime  92 '29,  and  fluorid  of  oalcLam  t-'li,  with  OaOI 
sometimes  replasmg  part  of  the  fluorid.     According  to  G.  Rose,  (Pogg-  is) ; 


Piioaphate  of  lime, 
Chloi'id  of  Calcium, 
Fluorid  of  Caleinm, 


1-01 


G S-I1i  G.=3-235    G.=3'l! 


:  G.= 


7-69 


i-176 


G.=8-m7 


Other  analyses  :  1,  Rammelabot^  ;  2,  Wober,  {Monatab.  Preuss.  Akad.  1851,  I'JS) ; 
3,  C.  A  Joy,  (luaug.  Diss.,  46) ;  4,  T.  H.  Henry,  (Phil  Mag) : 
f  Ca         Oa       CI  P 

1.  Sohwaraenstciii,    42'68     49-66     406     O'OT     3'6S,  Rflmmelaberg. 

3.  Snarum,  41-64     68-46      2'6e        t     Pa,  §e,  ■?  1'79,  Weber. 

3.  Faldige,  43*01    65-24     0-05       t    ¥e  0-09,  Joy. 

4  Huel  Franco,        41-B4    63-38 (loas)  2-32,  Se,  Sin,  3-98,  Hanry. 

Webar'a  analysis  norreeponda  to  90-66  per  cent  Oa' ?,  4-11  Ca  CI,  3-07  CaP. 
Bisehofbaa  found  magnesia  in  some  apatites.  The  MlupyrchroUe  of  Emmons  (a 
compact  concretionary  snbfibrous  variety)  afforded  C.  T.  Jaebaon  tbaeonstitnante  of 
spaflte,  -with  only  the  impurities  i'e  2-00,  OaC  3-77, 3  0-60.     G.=3-068. 

B.B.  infusible  alone  except  on  the  edgea;  gives  the  test  of  phosphoric  acid. 
With  biphosphate  of  soda  or  borax  fuaes  -without  difiienlty  to  a  glass,  which 
on  eooliug,  has  a  crystalline  structure  ;  also  fuses  if  mixed  with  carbonate  of  iron ; 
disBolves  slowly  in  nitric  aeid,  without  efferveaconce.  Some  varieties  are  phosphor- 
escent. 

Apatite  uaually  ai 


n  crystalline  rocks.    It  is  often  found  ii 
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itaioing  tin  and  iron  oi'S ;  also  in  gi'amilac 
n  sei'pentine,  and  ocoasiouftlly,  as  in  Spain, 
in  ancient  volcanic  roeka. 

Among  its  localities  ara  EhranMadersdorf  in  Snsonv,  SehwarzeDBtein  and 
Pfitauh  in  the  Tyrol;  Ambei^  in  BaTaria;  Zionwald  and  Sehlackeiiwaldin Bohemia; 
Caldbeck  Fell  in  Cnmherland,  Devonshire  ;  St.  Oothard  in  Switzertand.  The  green- 
ish-blae  variety,  called  woroasfs,  ooonrs  at  Arendal  in  Norway,  and  Pargas,  Finland. 
The  laparagKa  atone  or  ^argeltiein  variety,  which  is  obtained  at  Zillerthal  in  the 
Tyrol,  aad  Villa  Rtoa,  Spain,  ia  tranilueent,  and  has  a  wine  jellow-ooloF ;  it  is 


Large  crystals  of  apatite  are  found  in  St  Lawrence  County,  Few  York,  itt  white 
limestone,  along  with  seapolite,  sphene,  tie.  One  eryetal  from  Robinson's  farm,  in 
Hammond,  was  nearly  a  foot  in  length,  and  weighed  eighteen  pounds.  The 
prisms  are  frequently  well  tenuinated.  Also  in  oryetalB  about  a  mile  soutli- 
east  of  Goaverneur,  and  two  miles  north ;  and  alao  in  Rossie,  with  sphene  and 
pyroxene,  two  miles  north  of  the  village  of  Oxbow.  Also  on  the  bank  of  Vrooman 
hike,  Jefferson  Co.,  in  white  limestone,  fine  green  prisms  from  half  to  five  inches 
long ;  Saiiford  mine,  East  Moriah,  Essex:  Co.,  in  magnetic  iron  ore,  which  is  often 
tiickly  stndded  with  six-sided  prisms  ;  also  at  Long  Pond,  Essex  Co. ;  near  Edenvilla, 
Orange  Co.  in  prisms  from  half  an  inch  to  twelve  inehea  long,  of  a  bright  asparagus 
graan  color,  imbedded  in  white  limestone;  and  in  the  same  region,  blue,  grayish- 
green,  and  grayiflh  white  crystals  ;  two  miles  south  of  Amitj,  emerald  and  bluiah- 
green  orystala ;  at  Long  Pond,  Essex  Co.,  with  garnet  and  idoerase  ;  at  Greenfield, 
Saratoga  Co.,  St.  Anthony's  Noae,  and  Gorlaer'e  Hook,  less  interestiag;  fibMUB 
mammiUated  (E^yrchroite)  at  Crown  Point,  Essex  Co.,  about  a  mile  south  of  Ham- 
mondsvillo ;  at  Hurdstown,  Esses  Co.,  where  a  shaft  has  been  sunk  and  the  apatite 
mined;  masses  brought  out  weigh  occasionally  two  hundred  ponnds,  and  some 
cleavage  prisms  have  the  planes  three  inches  wide.  In  New  Hampshire,  evy&taX&, 
often  large,  are  abundant,  four  miles  south  of  the  north  village  meeting- house 
Westmoreland,  in  a  Vein  of  feldspar  and  qnartz,  in  mica  slate,  along  with  mo- 
lybdenite ;  some  iino  oi-ystals  at  Piermont,  N.  H.,  in  white  limestone  on  the  land  of 
Mr.  ThtmHs  Cross.  In  Maine,  on  Long  Island,  Blue-hill  Bay,  in  veins  ten  inches 
wide,  intersecljng  granite.  In  Massaehusettt,  crystals  occasionally  six  inches  long, 
are  obbaioed  at  Norwich,  (Qortheast  part),  in  gray  qiiarti ;  at  Bolton  abundant, 
the  forms  seldom  interesting;  alao  sparingly  at  Chesterfield,  Chester,  Starbridge, 
Hinsdale,  and  Williamsburgh.  In  PeratsyUiania,  at  Leiperville,  Delaware  Co.,  in 
Bucfcs  Co.,  three  miles  west  of  Attleboro.  Apatite  has  also  been  found  near  Balti- 
more, Jfary/iMni;  atDixon'aquarry,'WBmington,l>rfaiBare,ofarich  blnecoior  ;  on  the 
Morris  Canal,  near  Suckaaimy,  N.  J.,  of  a  brown  color,  inmassive  magnetic  pyrites; 
Phosphate  of  lime  in  nodules  occm^  in  Silurian  rocks  in. Canada  and  elsewhere, 
which  are  supposed  to  be  coprolitea  ;  at  Burgees,  C.  W.,  in  large  green  crystals  ;  at 
Grand  Calumet  in  caleite,  in  delicate  blue  crystals ;  in  trap  ofSt.  Norbert,  C.  E.,  in 
transparent  amethyst,  rose,  or  colorless  crystals,  some  one  inch  long,  and  one-sixth 
in  diameter. 

Apatite  was  named  by  Werner  from  anaraa,  to  deceive,  in  alluBion  to  the  mistaie 
of  the  older  mineralogists  with  regard  to  the  nature  of  its  many  varieties. 

The  Paeudoapatite  is  an  impure  apatite;  analysb  by  Rammelsberg,  J.  pr,  Chem. 
Iv,  436. 

The  tale-apatite  of  Hermann,  (J.  f.  pr.  Ch.  isxi,  101),  is  from  chlorite  slate  in  the 
Schischimskian  mono  tains  near  Slatoust,  It  contains  Lime  S'I'SO,  magnesia  1'V4, 
phosphoric  aeid  39*03,  sulphuric  acid  2-10,  chlorine  0'91,  fluorine  ana  loss  2'2S, 
oxyd  of  iron  I'OO,  insoluble  9'SO=100,  whence  the  formula  3  Oa'  P+Mg'  P.  But 
from  the  variety  of  its  constituents  and  the  lai^e  ^er-centage  of  insoluble  ingredi- 
ents, Berzalius  su^ests  that  the  magnesia  may  possibly  come  from  the  gangue.  G.^ 
2-70 — 2-76.    In  six-sided  crystals,  grouped  or  single. 

Altebbd  Fobms, — The  OsteoUte  of  Bromeis  is  supposed  to  be  apatite  which  has 
'n  appearance,  and  lost  its  fluorine  and  chloriiie,  (Ann,  Ch.  Pharm., 
,„a  a  compact  texture  like  lithographic  stone,  or  else  is  earthy,  and 

..        )  tongue.    G.^-89.     Composition,  Oa'  P.     Analyses:   1,  Bromeis, 

compact  part,  (loc  cit.) ;  3,  Riita,  earthy,  (ib.) ;  8,  Ewald,  intermediate  part,  (ib.)  ; 
4,  G.  Besanez,  {Ann.  Oh.  Pharm.,  Ixxxis,  331}  ; 


icorae  earthy  ii 
lis,  1).     It  has 
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ANHYDROUS   PHOSPHATES, 

^  fia         gi        ^^       Si       ftg        £         Sa       5         fi 

1.  Hanau,      36'38     49-41     4-50     1-86     0-83     O'tt     0^6     0-62     1-81     2-23=  99.B1 

2.  "  S7-41    49'24    2-1B    2-18     !-26    0-79    0-81    0*46    2-34    3-46=101 -38 

3.  "  87'16     4a'20    2-OS    3*81    Irnee    1-85    0-78    0-48    2-66    3-68=  9B'80 

4.  Ambei^,  42-00     48-16     4-97     1-66 0-16     0-O4     0-02     2-21     1-31=101-02 

Fj-om  Benr  Hanaii  between  Ostheim  and  Eiclien,  and  aho  from  Anaberg  in  the 

Erzgebirge.    Occurs  in  altered  doloaite. 

CEYPTOLITE,  WiiUer,  Getting.  geL  Anzeig.  1346,  19,  and  Poggenaorlf  b  Annalen, 
Isvii,  424. 

In  acicalar  hexagonal  prisms.  G.  about  4-6,  "ffine-yello-w, 
transparent. 

Oampoaitioii.-^Oe'P,  in  whiei.  the  oerinm  is  part  didymiuia=;Protosyd  of  eerium 
69-4,  pliosphorio  ftoid  30-6.     Analysis  by  Wohler,  (loo.  cit.): 

Osyd  of  cerium  7S-70,  protosyd  of  iron  1-Sl,  phosphorio  aoid  27'8l=102'68. 

The  exoesB  is  owing  as  supposed  to  a  ehange  of  tha  protosyd  of  eerium  to  per- 
oxyd.  Soluble  in  concentrated  sulphm-io  aeid.  Not  altered  by  a  moderate  oal- 
eination. 

Occurs  in  tha  green  and  red  apatite  of  Arendal,  and  distiagnished  on  putting  the 
apatite  in  dilute  niti-ic  acid;  constitutes  2  or  8  percent,  of  the  mass;  it  was  found 
espaeiaUy  in  tha  red  apatite,  or  in  reddish  poinfe  of  the  green,  and  associated  with 
particles  of  magnetic  iron,  hornblende,  and  another  cerium  ore  of  a  hyacinth-red 
color,  supposed  to  be  monazite.  This  mineral  -was  looted  for  in  the  yellowish 
apatites  of  Snarum  without  success.  Occurs  also  with  apatite  in  the  Tyrol.  (!) 
Named  from  «pnirni(,  canctaled. 

It  has  heen  suggested  that  Cryptolite  is  a  cerium  apatite. 

Phosphooerite,  B.  WaiU,  Quart.  J.  Chem.  Soo.  July  1,  1849,  ii,  131.— The  phos- 
phooertte,  as  reoftgnized  by  Mr.  Watts,  hsa  the  composition  eseentialJy  of  the  cryp- 
tolite, but  is  said  to  differ  m  crystalline  form.  According  to  Watts  and  Chapman, 
(loo.  oit.  p.  164),  the  form  is  probably  dimetric ;  yet  as  the  eryetals  of  both  this 
species  and  the  cryptolita  are  microscopic,  tha  two,  as  observed  by  Chapman,  may 
yet  be  brought  together.  They  occur  as  a  grayish  yellow  powder  along  with  the 
cobalt  ore  of  Tunaberg,  and  are  associated  with  dark  purple  crystals  of  another 
Knd  and  dodeoahsdral  form,  (Fa's'),  which  are  strongly  magnetic  The  crystalline 
forms  most  common  in  the  powder  are  bd  octahedron  and  a  square  or  rectangular 

Erism,  terminating  in  a  four-sided  pyramid  parallel  with  the  lateral  planes,  ceaem- 
Unsflg.  382,  under  zircon.  G.=4-78.  H.=e-0— 5-5.  Colorless  or  pale  sulphur- 
yallow.    Lustra  vitrao-rcsinous  or  adamantine. 

Ctompossiion.— (Oa,  ta,  D)"?.  Analysis  b;y  Watts,  (loc.  oit.) :  Protoxyd  of  earium, 
lanthanoni,  didymium  67-3S,  phosphoric  acid  29-66,  oxyd  of  iron  2-96=100. 

Tha  oxyd  of  iron  and  a  little  cobalt  detected  are  probably  impurities.  KB.  ao- 
eording  to  Chapman,  it  vitrilies  partially  on  the  edges,  tmging  the  Hame  at  the 
same  time  slighfly  green.  Affords  the  reaotion  of  phosphoric  acid  and  also  of  ce- 
rium,  producing  howererwith  boras  and  salt  of  phosphorus  a  glass  which  is  pale 
violet-blue  when  cold,  either  dua  to  the  presence  of  didymium,  or  a  minute  portion 
of  cobalt  ore. 

[The  analysis  of  cryptolite  gives  more  nearly  the  oxygen  proportion  of  2  :  S, 
corresponding  to  10  of  6e  and  3  of  P.] 

ZWIIBELITE,  Breit.    Phosphate  of  Iron  and  Manganese.    Eisenapatit,  JiiicAs, 

Hexagonal?  Supposed  to  be  isomorphous  with  Apatite.  Occurs 
in  ci-yatalline  masses.  Cleavage  :  distinct  in  three  directions,  but 
imperfect 

H.=5.  G.=3-97.  Lustre  greasy,  color  clove-brown.  Streak 
grayish-white.     Fracture  uneven  or  imperfect  conchoidal. 
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Gompi)siiio«.-(H  ^nfP+iVe  ¥ ;   :&e*+F6  IT,  T 
FnehB,  (J.  £  pr.  Ch.  Kyni,  iBB) ;  3,  Rammelgberg,  (4th  Siipp.  247) ; 
P  &e  Sn  F  Fe  Si 

35'60        3B-44        20-84        3-18        4''I6        O'SS,  Fuohe. 
30-33        41 '42        23-2S        6-00=100,  Eammdaberg. 
KB.  decrspitates,  and  finally  melts  to  a  bluish-black  glass,   attracted  by  tlie 
mrigiiet. 
This  mineral  was  met  witb  near  Zwiesel  in  Bavaria,  imbedded  in  granite. 

PYEOMORPinTE.  Pliospliate  of  Lead.  Braunbleiarz,  Grunbleiorz,  Fei-n  and  ITo^. 
Traabenblei,  Haus.  Btintbleierz.  Niassierite,  Danhauser.  PolyaphKirite.  Mi- 
eeite,  Beud. 

Hexagonal.  0:1=139°  38';  a=0-1S62.  Observed  planes, 
0, 1,  4*2,  1,  2,  i,  22. 

0  :  4=106°  23'.  0  :  22=134=  11'.     1  :  l(pyr.)=142°12'. 

0  :  2=120°  28'.  I  :  i2=150°.  7:  22=135°  46'. 

Cleavage :  /  and  1  in  traces,  T  commonly  striated  horizontally. 
Often  globular,  (PolyspliEerite),  renifomi,  and  botryoidal,  -with 
a  columnar  struetare ;  also  fibrous  and  granular. 

H.=3-5— 4.  G.= 6-5871— 7-048.  Lustre  resinous.  Color 
green,  yellow,  and  brown,  of  different  sliades,  sometimes  fine 
orange-yeUow,  owing  to  an  intermixture  with  chromate  of  lead. 
Stredi  white,  sometimes  yellowish,  Subtransparent — subtrana- 
lucent.     !Fraeture  subconchoidal,  uneven.     Brittle. 

CWiposi;jon.— Essentially  tb'^+jPb  CI,  Ca  F  nsually  replacing  Bome  of  the  Pb 

CI,  and  araenio  acid  some  of  the  phospliovio  acid.    Analyses ;  1-5,  Kersten,  (Schw. 

J,  Mi,  1,  andPogg.  xiTJ,  489);  6,  7,  Lereh,  (Ann,  "'     -  ™-     -    -'-  — ' 

tb"?    PbCl    CaF      _. 

1.  Freiberg,  broan,  77-03     1084    lOB    1105=100,  Ketaten, 

2.  Mies,  Smon,  81-66     10-64    0-25      7-46=100, 

3.  "  "  cryst  8S-37       8-66     0-32       0-36=100,         " 

4.  Blei8tadt,in««»  cry<t.,  89-17      9-92    0-14      0-77=100,        " 
6.  PouUaOUen,  cryat,         89-91      lO'OS      =102i         " 

6.  BlBlstadt,ii-OTffft  cryrf,,  87 '88     10-28    0-07      0-86,  Ce'P  0-77=90-81  J* 

7.  "  "  88-42      9-67     0-20      1-68,   "   0 -50=1 00-27,  L. 

RB.  on  charcoal,  molts  withont  addition,  and  the  globule  on  cooling  aasumes  a 
polyhedral  form,  and  a  dark  color;  in  the  redaeing  fiame,  becomes  bluish.  Dis- 
solves readily  in  heated  nitric  acid. 

Pyromor^hito  occurs  prineipallv  in  veitifl,  and  aoompaniee  other  ores  of  lead. 

Fine  specimens  occnr  at  Lsadhills  and  Wanlockhead;  and  Poullaouen  and  Huel- 
ffoet  in  Bi-ittan  J ;  at  Zschopau  and  other  places  in  Saxony;  at  Prabram,  Mies, 
{Mieiite,  brown  Taiiety),  and  Bleistadt,  in  Bohemia ;  and  at  Sonnenwirbel  near 
Freiberg;  Clausthal  in  the  Eartz;  in  fine  crystals  at  Nassan ;  Beresof  in  Siberia; 
Comw^l  and  Wicklow  in  Ireland. 

Pyromorphite  has  been  found  in  good  specimens  at  the  Pei-kiomen  load  mine, 
near  Philadelphia,  and  very  fine  at  PhenixvlUe  ;  also  in  Maine,  at  Lubec  and  Lenox  ; 
in  New  York,  a  mile  south  of  Sing  Sing ;  sparingly  at  Southampton,  Massachusetts, 
and  Bristol,  Conn. ;  in  good  eryatailizations  of  bright  green  and  gi-ay  colors,  in 
Davidson  Co.,  N.  C, 

Named  from  mp,  fire,  ("opf  i,  form,  alluding  to  the  crystalline  form  the  globule  as- 
aumea  on  cooling.     This  species  passes  into  the  following. 

JF«s*ian(e  is  considered  by  Dufrenoj  an  impnre  pyromorphite,  containing  some 
arsenate  of  lead.    It  is  from  Nnssi^re,  Dep.  of  Rhone,  France. 

AiTEERD  PoRMB. — Occurs  altered  to  Galena,  (PbS),  Calamine,  (2n'Si+liS!,Cal- 
cite,  and  Limonite ;  to  Galena,  probably  through  the  action  of  sulphui-etted  hydro- 
gen. 
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PHOSrnATES, 


O  :  1=139°  6';  a=0-1i91.  Observed  planes  as  in 
pyromoi^hite.  t>:2=120'',O:  22=123°41.  Cleavage:l,iinpertect 
H.=8-5.  G.=M9— 7-26,  Mimetene;  5-3— 5-5,  Hedyphane; 
6'8— 6*9,  Kampylite.  Lustre  resinous.  Color  pale-yellow,  passing 
into  brown  ;  sometimes  orange-yellow  (kam^ylite)  from  the  pres- 
ence of  chromate  of  lead ;  sometimes  whitish  when  containing 
much  phosphate  of  lime,  (hedyphane).  Strealc  white  or  nearly  ao. 
Sub  transparent — translucent.     Sectile. 

OoraposifJOTi.— (Pb,  OaWSs,  f)-H^  d-     AnalysaB:  1,  Wohler,  (Pogg.  !t,  161) ; 
S   3  Ihifr^noy  fTraitfe  '"    "n^'  *    Wa™*Q.^   /ft->ii-n7-  .1  Wii^- 

1.  Johanngeorgenstadt, 

2.  Horhausan, 

3.  Cornwall, 

4.  Longbaneh.,  Hedypka 


kerBten,  (Schw.  J.  Mi) : 
l-b'SB  n-?*  PbCl 
82'74    7-50      B'60=99-84,  WiiWer. 

10-40=98'2e,  Dufrftnoy. 
B'0fi=98-10,  Dufr^noy^ 
60-10 
A  Zacatecaa  ore  affordefl  C.  Bergemann,  (Po^.  Isxs,  401>,  Sb  28  06B,  C!  2-445, 
fb  74-961=l00-471,oorre9pt>ndmgtol'b'l8+JPbCI=A!-8Bnk  aeid  E8-2,  oxyd  of 
lead  67B,  ohlorid  of  lead  9-3=100,     Analyais  by  Rammelsbarg,  Pogg.  xoi.  316.  _ 

DJBSolvaB  easily  in  nitric  acid,  especially  if  heated.  B.B.  fuBea  to  a  browniab- 
yellowmaas;  and  on  oliarooal  gives  out  copious  aiBonical  fumea  and  affords  a 
globule  of  load. 

OceurB  at  Huel  Unity,  near  Redruth,  in  Cornwall,  and  at  aeTeral  other  of  the 
Cornish  mines;  also  at  Beerslflton  in  Devonshire,  and  Caldbeokfell  in  Cumberland. 
At  St.  Prix,  in  the  Department  of  the  Saono,  in  France,  in  capillary  urystals  ; 
JohaGDgeopgenstadt,  in  fins  yellow  <.■""*"'*■■  -*  """•-"'■i"!-   '^■' — i"    i"  -«..!&.. 


9-Ofi=98-10,  Dufr^noy. 
10-3S=,  OaTlS-ei,  Oa^AB  ia-98=:98-B8,K. 


rystals ;  at  Nertsehiok,  Siberia,  in  reniform 


masses,  1)rowniah  red;  also  at  Zinnwafd  and  Baden  weiler. 

The  Hedgpluine  is  from  LoQgbnushyttan  in  Sweden,  visually  in  amorphous  maBses, 
and  subadamantine  or  resinous  in  lustre.  KampyliU  oeeurs  at  AlBtoQmoor  and 
Baden  weiler. 

Domeyio  has  analyzed  an  impure  ore  related  to  niinietene  from  Chili,  Maria 
Grande,  east  of  the  silver  mines  of  Arqueros.  Ita  color  is  dirty  yellow,  with  an 
earthy  or  slightly  rasinous  appearance.  B.B.  fuses  with  intumeseence  to  a  gray 
metajliu  acona,  giving  a  btuish  tint  to  the  flame. 

Compoiitirm. — According  to  Domeyfeo,  (Ana.  d.  M.  [4],  liv,  145); 

PbOl9-06,  tb58'Sl,  Cu092,  SsH'CS,  1^5-13,  V  1-86,  dal-ge,  Si.  grt  Pel'lO,  clay 
It  io  BBSociatcd  with  a  vanadate  of  lead  and  copper.  [2'On,  ign.  1  'lassSS-OO. 


XENOTIME.    Phosphate  of  Yttria.     PhosphorBaii 

Dimetric.  0  :  1=138°  45' ;  a=0-6301. 
Observed  planes  as  in  the  annexed  figure. 
1  : 1  (pjram.)  124*^  26',  (basal)  82°  30^,  I: 
1=131*^15'.     Cleavage;  J,  perfect. 

H.=4~5.  a=4-39— 4-55.  Lustre  res- 
inous. Color  yellowish-brown,  reddish- 
brown,  hair-brown,  ilesh-red ;  streak  pale 
brown,  yellowish,  or  reddj^. 
Fracture  uneven  and  splintery. 


i  Yttcrorde,     Ytf  erspalh. 
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Ooinpoiition.—Y'h=PlioapboTie  ami  87-06,  jUria  6S'94=100.  AnalyBis  by  Ber- 
zeliue,  (K  V.  Ae.  H.  1S24,  S34) ;  Phospliorio  acid  33'49  with  (race  of  HF.  ytti'ia 
62'58,  Bubphoephate  of  iron  g'93=:100.  Selieerer  found  in  the  xeuotioie  of  Norway, 
P  and  Si  83-0,  ■?  and  Je  68-0. 

B.B,  alone  infusible.  With  borax  affords  a  colorless  globule,  which  becomes 
milky  on  Sarning  and  opaqne  with  more  of  the  flax.  With  salt  of  phosphorus  dis- 
solves with  great  difBculty  to  s,  colorless  glass.  With  soda  effervesces  and  yields  a 
light  gray  infusible  slag.  Usual  reaction  of  phosphoric  acid.  Insoluble  in  acids. 
From  a  granite  vein  at  Hitteroe,  with  polycrase,  malacona  and  orthite ;  also  at 
Vtterby,  Sweden.  Also  in  the  United  States  in  tlie  gold  washings  of  Clartsyille, 
Georgia,  (£  648),  aeaociated  with  ziruoB,  rntile  and  kyauits ;  in  McDowall  Co.,  N.  C. 
The  angle  0  :  1  in  lenotime  is  near  O  ;  1  in  pyromorphite,  with  which  it  is  di- 
mocphoas. 


MOHAZITE,  Sreilhavpt.    Meogite,  Brooke.     Edwatdaite  and  Eremite,  Shepard 


Moiioelimc.    (7=76°  14' ;  J :  J=93<'  10',  O :  li=138°  8' ;  a:h: 
c=0■9i^l5  :  1  : 1-0265.     Observed  planes  as  in  the  annexed  fig- 


0 

li=143°  6'. 

1 

l(fpont)=119"'  22' 

a 

7=136°  40'. 

0 

-1«=130"  6' 

-1 

-1    "     =106°  36' 

»2 

a  (fpont)=55°  42 

0 

«=103°  46'. 

^}. 

25    "     =81°  4'. 

:  1=131°  53'. 

0 

1=133»  39'. 

li=140°  40'. 

ii 

-1=118°  13'. 

0 

-1=121°  6'. 

ii 

-lt=126<'  8'. 

ii 

2"!  =120°  10'. 

0 

22=121°  18' 

n 

Ii=100oi3'. 

25 

2i=153°  56'. 

0 

2i=119''  10'. 

ii 

2i=93°  6'. 

1 

Z=146°  H'. 

0 

M=90'^. 

li 

-l*(top)=93°13'. 

-1 

7=138°  58'. 

_.j 8  usually  flattened  prisms  and  small.     Cleavage  :  0  very 

perfect,  and  brilliant. 

H.=5 — 5-5.  G.=:4-9— 5-35.  Lustre  inclining  to  resinous.  Color 
brownisb-hyacintb-red,  clove-brown,  or  yellowisli-brown.  Sub- 
transparent — sub  translucent.     Itather  brittle. 
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AHHYDKOUS   PHOSPHATEB,    AE 

Cdmpo>iti(in.—{de,  La,  Th}'!',     AnalyssB:  1,  Kersl 
manii,  (J.  £  pr.  Cham,  xssiii,  90): 

f  Oe  ta  ni         Sii         iln 

1.  38-60       261)0       28-40       17-86       2-10 

2.  23>06      37-36      21-41        1-76 

Tha  presanoe  of  thoria  in  tiis  minOTol  is  eoneideped  certain,  notwithBtandicg  Her- 
mann s  result.    Tin  was  doteoted  in  thia  epeoies  bj  Kose,  with  the  blowpipe. 

B.B.  infuaible.  bacoming  gray  or  graenish-y allow.     With  boras,  slowly  disaolTOB 
sad  forms  a  globule,  whioh  is  bright  jallowish-green,  or  jellowish-red  while  hot, 


and  oolorleea  whan  cold.    paooni|ioaea  by 


Monasite  was  first  bronght  by  Fiedler  from  the  UroL  Ife  ooenra  near  Slatouat  in 
granite,  along  with  flesb-recl  feldspar.  In  the  United  States  it  is  fouod  in  small 
cryatols  from  one  sixteenth  to  three  fourths  of  an  inch  long,  with  the  siUimanite  of 
Horwioh,  andsparinely  with  tha  aama  mineral  at  Chester,  CL  A  few  minute  aiys- 
tala  {the  ai'amite  of  t^apard)  were  found  in  a  boulder  of  albitie  granite,  containing 
also  a  few  minute  zircons  and  tourmalines,  in  the  northeastern  part  of  Watartown, 
Ct.  Good  crystals  are  obtaiued  with  the  aillimanite  of  Yorktown,  Westchester  Co., 
N.  T. ;  also  near  Orowder'a  Monntain,  N.  0. 

The  crystal  affording  the  author  the  above  angles  (f  662)  was  a  fine  one  with  pol- 
ished faces,  wall  oaleulated  for  accurate  measurements,*  Hermann  gives  the  angle 
/ :  J  92"  80' ;  Braithaapt  94°  86' ;  DeBcloizeaux  93°, 

Mojtaidlmd,  Hermann,  J.  £  pr.  Ciem,  xl,  21.  This  mineral  ia  monaj;ite  in  cryatal- 
lizatioQ  and  external  characters.  H.^rf.  G.^:6'98I.  Hermann  atatea  that  the 
brown  color  ia  dietiact.    Hermann  obtained  in  his  analysis, 

?17-B4,  Ce 49-35, 1ft  Bl -SO,  ^u  l-50,Sl-36,  subst. like  tantalum  6-2';,%,  Pe,o 
(r«i!e=97-72.    B.B.  infusible.     With  the  fluxes '" 
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Monoclinic.  C=tl°  53',  /;  1= 
)5''25',^;l»=14i°35'  (B.&M.); 
i:b:  c=0-786S4  :  1  : 1-045. 

0  :  4i=160°  19'. 

0  : 1»=1S5°  18'. 

0  :  »7=108'"  r. 
0:1= 

u  :  li=lle°  36'. 

1  :  1  (froiit)=112°  6'. 
"1  :  -1  "  =12?°  83'. 
12  :  12     ■'     =1420  48,, 

:  i      '•     =138°  64'. 

--     •'     =106°  4'. 

=119°  0'. 


Is 
-la: -Is 

Observed  Ranee.  «2  :  *3        "       =131°  4'. 

M:sj(8ide)=122°35'. 
Most  of  the  prismatic  planes  deeply  striated.     Cleavage :  /,  ajld 
tlie  orthodiagonal,  imperfect ;  0  in  traces. 

II.  =  6 — 6'5.     G.  =  3'068  transparent  crystal,  and  2'986  nntrans- 
parent,  Eammelsberg.     Lystre  Titreoua.    Streak  wliite.    Color 


article  by  the  author,  Am.  J.  Soi, 


3,70,     Mgnre 
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yellow,  of  different  sliades ;  often  grajisli.     Translucent,     Frac- 
ture uneven  and  splintery  across  the  prism. 

Obffipo«!<*on.— ]ftg'!&+MgF=PhoBpliorii!aeid 48-82,  magnesia  B7 -84,  fluorine  ll-SB, 
Mg  t-69. 

Analyais  by  Fnche,  (Sohweig.  J.  sxxiii,  261t,  ravised  by  Kammelebeig),  aud  Ram- 
melflberg,  (Ann.  der  Ph.  u.  Ch.  liiv,  261  and  406,  and  2d  Suppl.  p.  168) : 
t  iig  i'a  Ca  HF 

1,  41-13  46-66  4-60  6'B0=:1I)0-Sn,  Fuohs. 

2.  40-61  46-a1  4'69  2-38  F  9-86=10.t-21,  aamm. 
B.B.  fnsaa  with  difficulty,  alone,  to  a  dark  gi-eenieb-gray  glaas ;  with  boraa  or  salt 

of  phosphoras  diasolvee  I«adi1y,  and  forme  a  colorless  pearl.     Nitric  or  aulphurii: 
acid  gently  heated,  evolves  from  its  powder  fames  of  hydroiluorio  aoid. 

This  rare  species  occurs  iu  the  valley  of  Hollaneraben,  Dear  Werfcn,  in  Saltz- 
burg,  Auatria,  in  irregnlar  veins  of  quactii,  traversing  clay  state. 


Massive,  with  cleavage  in  one  direction, 

H.=:5 — 6.     G,^2-52.     Lusti-ewaxy.     Color  dirty--white  or  hon- 
ey-yellow.    Brittle, 

(femjiOTifiom.— (6a,  lirg,SlD)°Sfi=^Ar8enic  acid  ei'5,  lime  22-6,  magnesia  16-0=^100. 
Analyeefl  by  Kuhn,  (toe.  oit.); 

Ca  Sig  Ss 

i.     ,         28-32  15-88  68-Sl 

a  20-98  16-61  68-46 

B.B.  infusible,  but  becomes  gray,     Aifords  the  i-< 
uese  with  ilaor  epar.     Wholly  soluble  in  nitric  acii 

Occurs  at  Lougbanehytta  in  Sweden,  with  an 


2-18    ign.  0 


e  of  iron  and  granular  bitter 


LAZOLITE.  Azurite,  P.  Aznrestone.  Hydvoua  diphosphato  of  alumina  and  mag- 
nesia, J7J0OT.  Blae  spar,  Feldspath  Wen,  H.  Voraulite.  Klaprothino.  Blau- 
Bpatb,  W. 

Monoclinic.  C=88°  15',  I:  I 
=91°  30',  0  :  li=139''  45',  Prii- 
fer;  o:J:(;=0-86904: 1:1-0260. 
Observed  planes  as  in  the  annex- 
ed tignre,  (Priifer,  Nat.  Abh. 
Wien.  i,  169). 

0  :  2^=121°  10'. 

0  :  %i=UO°  15'. 

0:  §=140°  20'. 

0:1=139°  10'. 

0:7=90°  23'. 

O: -1=141°  3'. 

2  :  2  (front)=100°  20'. 
-2  :  -2     "     =99°  40'. 

2i:  ^  =  141°  38'. 
Twins :  face  of  composition  ii.     Cleavage :  lateral,  indistinct.  Also 


=111°  37'. 
0 :  2i=120°  42i'. 
1  : 1  (front)=115°  30'. 
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H.=5— 6.  G.=3-05T,  Fuelis;  3-06T— 3-121,  Pi-iifor;  S-122, 
Smith  and  Brush.  Lustre  vitreoua.  Color  azure-blue ;  comraonly 
a  fine  deep  blue,  viewed  along  one  axis,  and  a  pale  greeuish-blue, 
along  another.  Streak  white.  Subtranslucent — opaque.  Frac- 
ture uneven.  Brittle. 

OompoHtion.—t(iSg.  Fa)^+Sl"P=+5S.  Smith  and  Brash=PhoBphorio  aoid  43-88, 
alumina  3 1-77,  m-otoxyd  of  iron.  8-90,  magnesia  9-89,  water  5*66.  From  other  unal- 
ysea,  2(Mg,  Fe)T+^*?'+6H=:phoaphono  aoid  48l9.  alumina  27-10,  protoxyd  of 
iron  7'10,  maguasia  11-87,  water  7-12.    Perhaps  (ft+SlJP+S. 

Analyses:  1,  Fuchs,  (Sohweig.  J.  xxiv,  378) ;  2,  R.  Brandes,  (ih.  !riui,835);  3to8, 
Kanimd9berg,(Pogg.lsiv,  260);  9,  10,  Smith  and  Brush,  (Am.  J.  Soi.  [2],  svi,  370): 
&         XI        Slg      Fe        Oa      S      ^ 

1.  EadelgraboQ,  41-81     35-78      9*34     2'64     6-06,  Si  2a=87-68,  F. 

2.  Ki'ieglaeh,  43'H2     34-60     13-56     O'SO     O'tB     0 -SO,  Si  6-6=99-9,  Br. 

3.  Gratz,  G.=3-ll,         43-41     a9-68    lO'flT  IQ-fiO    1-12    6-62=100,  Ramm. 

:8'09       9-00     e-69     1-44     694=100,       " 

rt-62     11-19     6-47     2-12     6-61=100,       " 

16-33    12-86     1-S4    1-42    8-92=100,      " 

;0-06     ia-30     1-89     I-65     6-86=100,       " 

8.  "  "  47-7S     27-48     12-18     1-91     4-82     6-40=100.       " 

9.  North  Carolina,  4S-88    31-22    10-08    8-29 6 -68,gi  1-07=99-70,8.3. 

10.    "         "  44-15     82-17      10-03     S'OS      6 -60,Sil  07=100-96, " 

lu  a  matvass  yields  water  and  loses  its  colot'.  B.B.  on  chareoal,  intumeBees 
slightly  and  at  a  high  heat  assumes  a  Webby,  glassy  appoai-anea,  but  doas  not  fuse. 
With  bOPox,  yields  a  oleai'  colorless  globule.  Forms  a  fine  blue  -with  cobalt  solu- 
tion. Rammelsberg  found  more  or  less  silica  as  impurity  which  is  excluded  ia  the 
results  above  given. 

Occurs  both  massive  and  crystallized  in  nai-row  veins,  traversing  olay  slate,  in 
the  torrent  beds  of  Schladming  and  Eadelgraben,  near  Werfan  in  Saltzbm^,  with 
spathic  iron ;  in  Qratz,  near  voran,  and  elsewhera,  and  in  Krieglach,  in  Styria. 
From  the  locality  at  Voran  it  has  been  called  voraulite.  Also  at  TijUGo  in  Miuas  Ge- 
racB,  Brazil.    It  is  abundant  at  Orowder's  Mt.,  Lincoln  Co.,  N.  0. 

The  name  lazulite  Is  derived  from  an  Arabic  word  asiU,  meaning  keanett,  and  al- 
ludes to  tlie  color  of  the  roiijera]. 

i  of  m 

Reniform,  stalactitic  or  iucrusting.     Cleavage  none. 

H.=6.  G.=2-6— 2-83;  3-621,  Hermann.  Lustre  somewhat 
waxy,  internally  dull.  Color  a  peeuliai'  bluish-green.  Streak 
■white.  Feebly  subtranslucent — opaque.  Fractui-e  sniall  con- 
cboidal. 

Cfcniposiiion.— Contains,  according  to  John,  (Ann.  des  Mines,  [2],  iii,  2SI),  Zellner 
(Isis,  1834,  637),  and  Hermann,  (J.  f.  pr.  Ch.  xxxiii,  382); 

Si         ?         fi         Cn 
I.  Silesia,  44-50    SO-90    19-00     3-76     :^e  1-80=99-96.  John, 

a.  "  64-50     88-90       I'OO     I'SO     Pe  2-S=9S-70,  Zellner. 

8.  Blue  Oriental,  47-45    2784    1818    2>02      "  110,  Sn  0*50,  CaT  8-41=100,  H. 

Formula  from  the  first  and  last  analyses,  Sl'?-|-6fi=Sl46-9,  &  32-6,  S  20-5.  The 
green  Oriental  turquois  afforded  Hermann  only  5-64  per  cent,  of  phosphoric  acid, 
and  is  evidently  a  mechanical  mixture,  containing  but  little  turquois.  Specific 
gravity  of  the  last  2-621. 

Berzelius  obtained  in  his  analysis,  phosphate  of  alumina,  phosphate  of  time,  sili 
oa,  osyd  of  iron,  and  copper. 
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lu  the  matraas  deurapitates  Tiolenily,  and  yields  water.  B.B.  in  the  reduuing 
flame  becomes  brown,  and  colore  it  green,  but  infusible ;  fnaes  readily  with  borai 
or  salt  of  phospliartis  to  a  transparent  glass,  which  on  cooling  is  faint  oopper  green 
in  the  outer  flame,  and  cloudy  red  in  the  inner,  especially  if  tin  he  added.  Soluble 
in  muriatic  odd  without  effervescence. 

Occnra  in  a  mountainous  district  in  Persia,  not  far  from  Nichabouv.  Aooording 
to  Aeaphi,  the  only  naturalist  who  has  visited  the  locality,  tnrquois  occurs  only 
in  veins  whioti  traverse  the  mouut^n  in  all  directions.  A  less  pure  variety  is  found 
in  Silesia,  aud  Oelsnits  in  Saxony. 

It  receives  a  good  polish,  and  when  finely  colored,  is  highly  esteemed  as  a  gem. 
The  Peman  king  is  said  to  retwn  for  hia  own  use  all  the  larger  and  finely  tinted 
apeeiraans.  The  occidental  or  bone  IwrgtioU  is  said  to  be  fossil  bones  or  teeth  color- 
ed with  oiyd  of  copper. 


TKIPHYJJNE,  JiSicAs.    Tetraphyline.     Perowstine, 

TVimetrie.  Moan  of  otsorvations  from  Norwich  ci'jstala  {f.  5iQ), 
I:  I=Si°,  is  :  m=130°  (138=-134°),  I:  «a=160°,  0  :  li^lSl° ; 
ib.  from  Bodenmais,  E.  P.  Greg,  Jr.,  (f.  550),  J:  Z=93i°  (from 
angle  n  :  n  and  I:  ■S),  ii  :  *2=133°,  I:  n=WO°,  O  :  Vb=US°, 
0  :  li=130°,  O  :  li  (back)  130°,  ii  :  ll.=137°.  Surfaces  rather 
roi;gb  and  nearly  dull  in  obaerved  crystals,  and  angles  not  con- 
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stant.     Cleavage:  0 sometimes  perfect;  /and  one  diagonal  im- 
perfect, the  latter  least  so.     Commonly  massive. 

H.=5.      G.=3-6.      Snbresinons.      Color  greenish-gray ;   also 
bluish.     Streak  grayish-wbite.     Translucent  in  tbin  fragments. 

Cbmposjiion. — Analyses:  1, 1'uchs,  (J.  £  pr.  Cliem.  iii,  98,  v,319):  2,  8,  Rammela- 
bei^,  (Po^.  Ixxxv,  439);  4,  Baer,  (Arch.  Phann.  [2],  Ivii,  314); 
■        P  &e        ](ln       li        Sfl        S       fi 

1.  Bodenmais,    41'41    4S-S'7    4'W    8-40     0'68,  Si  0-63=99-35.  Foohs. 

a.  "  39-38    41-4a    9-4S    1-08    1-01    0-36     l-28=99-9S,  Ramm. 

3.  "  40-12     39-97     9-80     7.-28     1'46     0-58      - — ,  Si  Q -25=1 00 'OB,  E. 

4.  "  86-30    44-63    6-16    6-OB    5-16     1-19,  Oa  1-0,  Mg  0-13,  Si  1-18= 

100-69,  E, 
Focmula  (Fe,  Sin,  ti)  ^,from  Fuohs'e  anaiysis=Phosphotie  acid  42-64,  pro- 
tosyd  of  iron  49-18,  of  manganese  4'76,  lithia  S-46.  The  same  (Bt)  from  Baer's 
analysis,  supposing  the  silica  united  to  part  of  the  protoxjds.  Bammelsberg  de- 
duces for  No.  2,  R'&H-S'J^,  for  No.  8,  (mean  of  4  analyses),  3ft'P-|-2&^  feam- 
melsbei-g's  analyses  give  very  nearly  the  oxygen  ratio  3  ;  8,  equivalent  to  B"?'. 

B.B.  fuses  easily  to  a  dnll  steal  gray  magnetic  bead,  coloring  the  flame  bluish- 
green  or  somewhat  reddish.     Dissolves  i-eadily  '-  ^ — ^  -k-.-j-  .  — n  — 

and  with  soda  the  reaction  of  mangancsi      ^"^" 
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Triphyline  occurs  at  BodeDmDta  in  Bavai'ia  ;  and  f.  650,  ie  from  a  large  somewhat 
distorted  BavBrian  eryetal  in  the  cabinet  of  K.  P.  Greg,  Jr, ;  it  has  the  appearance 
of  being  altered.  Tfamed  from  T-pit,  iAre^,  and  fuXjl./ami/y,  in  allusion  ^  its  con- 
taining three  phosrjiates. 

Tetrapkiiline,  (or  Fero\VBtine),  a  similar  compound,  is  from  Keiti,  ia  Finland.  In 
the  anaJjaia  below,  the  excess  ie  supposed  to  be  due  to  an  incorrect  detei'mi  nation 
of  the  lithia.  It  diiFoTB  in  physical  obaraoters  ffom  the  preceding,  in  preeenting  a 
yellow  color  on  Ita  surface  of  fresh  fracture,  which  by  degrees  beeomea  black.  It 
afforded  BerzeliaB  and  Nordenskiold,  (Jabreab.  iv,  211),P  4a'6,  S'e  S8'tt,]iln  12'1,  Li 
8-2,%l-7=103-2. 

AiiTBBED  Forms. — Triphyline  and  Triplite  undei'go  alteration,  by  taking  np  water, 
the  protoxyda  passing  to  peroxyda,  and  the  former  losing  also  its  alkalies.  The 
following  compounds  are  supposed  to  have  thus  originated.  Analyses:  1,  F\ichs, 
(J.  f.  pr.  Chem.);  2,  Delffii,  (BInm's  Lehcb.  d.  Orykt.  3  Aufi.  537);  8,  Dufrfiooy, 
(Ann.  Ch.  Phys.  xli,  543) ;  4,  EammelBberg,  (Po^.  Ixixv,  439) ;  6,  Bufrfinoy,  (loo, 
cit.  p.  881) ;  6,  Damour,  (Ann.  d,  M.  [4],  xiii,  841) ;  1,  8,  W.  J.  Craw,  {Am.  J.  8ci.  [2], 
xi,  99);  9,  J.  W.  MaJlet,  (ib.,  xviii,  88): 

P        Pe      Sn      Je      fin      S      Si 

1-40=99'61,F. 

,insol.0*70^ 

100,  Delffs. 
■40  0-22=98-85,Dnf. 

S5   =100,  8am. 

DO   =»9-S6,Duf. 

66  0-60,    Sa  5-41= 
9 9 -IS,  Damonr. 

W   ,  li  a-21,  Oa 

039=100-01,  Cri 


32-18  31-46  80-01    —    6 

38-00 II'IO  32-85  18- 

41-26  25-62     1-Oa    28-C 


Norwich,  Mass.,  41-35  21-36  24-10 

1-91,  Mg  (J-. , 

44-64  2b-0a  23-30 2-01   ,  Li  2-20,  Ca 

l-61,Mg  tr.  insol.  0-30=100-14,  Craw. 
48-04  39-60  32-69,  Oa  OW,  Mg  0"73,  Li  1-79,  fl3-06= 
9B-19,  Mallet 
No.  I,  Fueha  regards  as  altered  Triphyline. 
Piemlolriplile  eorreaponde  to  the  formula  (Pe,  5|n)T'+3H. 
itoe/osiie,  by  Eanunelsberg'fl  analyais,  eivea  WP'+Sii  l  but  reckoning  it  as  an 
anhydrous  protoxyd  compound,  tho  formda  becomes,  aeoording  to  Rammeisbere.  B' 
?-|-ft'P.     It  ia  of  a  brownish  riolet  color,  to  greeni^  gray.    DufiiSnoy  gives  B.^ 
3-62,  or  3-89  after  exposure. 

Hureaulite  is  described  as  monoctinic  with  /:i=111*  30',  O:  .fclOl"  12',  H;  H^ 
88",  /:  1(=116'>  66'.  Cleavage  none.  H-=6.  G.=2-a7.  Color  redd  i  ah -yellow,  a 
little  lighter  thin  hyaeinth-i-ed.  Translucent.  Formula  from  analysis  E'^-|-8fi. 
B.B.  very  fusible  to  a  black  metallio  globule.  Has  some  resemblance  in  appear- 
ance to  zircon.    From  the  Commune  of  Hureaux  near  Limoges. 

Aiiaawiiteiiaa  3  eleavages  at  right  angles  with  one  another,  one  more  perfect  than 
the  others.  H  above  4 ;  G.=8-4B8.  Color  olove-brown.  Streak  yellowieh.  Lus- 
tre dull.  Snbtranslueent  to  opaque.  Fiacture  shining,  scaly.  Formula  from  anal- 
ysis £^4-FeI*+ft,  or  reckoning  the  iron  aa  all  protoxyd,  K'-F'-f  S.  From  Chan- 
teloub,  near  Limoges. 

The  Nttmrkh  mineral  (MaMachusetta)  is  found  only  in  cryatala,  aome  an  inch  long 
and  wide,  aaaoeiated  with  spodumene  in  quartz,  'j'he  crystals  vary  much  in  their 
angles;  the  faces  are  smooth  but  hardly  polished.  The  following  angles  were  ob- 
tained by  the  author  from  eight  crystals,  (the  right  hand  is  is  here  acaented). 

I  n  III  IV       V       VI    VII    Till 

S:ia'  128"  1B1°-1S2''  121°-1S0J'>   180J°  126°  134'>   i28°  180° 


0:11 

is-.n 

nr.  U 

121J-122 
13t 

1(I1J-102 
1131 
S9     162 

129-132 

no 

0  :  obtuse  edge 

oil 

(86-81 

s 
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408  DESCKIPTIYK 

Many  of  the  erystais  hava  a  monoolinic  form,  while  others  are  trimetric ;  bnt  the 
latter  IS  probably  the  nor  nn!  t  m  Tl  e^  Ijsaly  resemble  the  crystal  from  Bava- 
ria, which  aOEOpdiijg  to  (  g  t  n  t  Cleavage  not  diatinot.  Color  blaot. 
Streak  brownish-red.  Opaque  B  ttle.  H  :=5-5.  In  oonipOBition  it  ia  quite  near 
the  alluaudite,  as  otserved  t  y  M  It  t. 

TRIPLITE.    :Fern«inou3  Ph    phat      f  M   jgancae.    Eiaenpecherz,  (in  part),   W. 
P  i  h>  I    n  Ore. 

Trimetric.  Imperfectly  crystalline.  Cleavage :  uiiei^iial  in 
three  directions  perpendicular  to  each  other,  one  much  the  most 
distinct. 

H.=5 — 5-5.  G.=3'44 — 3-8.  Lustre  resinous,  inclining  to  ad- 
amantine. Color  hrown  or  blactish-brown.  Strealc  yellowish- 
gray.     Sub  translucent — opaque.     Fracture  small  eoncnoidal. 

CompmtitioTi. — {Sfn,  S'e)*P^JliOBpborie  aoid  883,  protosyd  of  iron  S3'6,  protoxyd 
of  manganese  S3'2=100.    Analysis  by  Berzelins,  (Sehw.  J.  xxvii,  70) : 
P  32-8,  TtTn  33-6,  5a  31-9,  <!!ft°^  3-2=100-6. 

B.R  on  ehareoal  fuses  easily  to  a  black  eeoria.  Dissolves  readily  in  nitric  acid 
without  effervescence.    With  boras  gives  a  glass  colored  with  manganese. 

Occurs  at  Limoges  in  Franue,  in  a  vein  ot  quartz  in  granite,  accompanied  by  ap- 


FiaCHERITE,  Hermann,  J.  f,  pr.  Cb.  sxsiii,  385. 

Trimetric,  Kokscharov.  J;  Z'=118°32';  a-.i:  o=x:l:l-im. 
J:  e'a  (beveling  plane}=160<' 48',  jla:  i^=Q9°  52J and  80° 7^',  *2  : 
i^=lS9°  56'.     Also  crystalline,  massive, 

G,=2-46.     Colorless;  dull-green,  when  massive.     Translucent. 

CoHi;joS!(!OJi.—3l'f+8S=Alunjina  41 -83,  phosphoric  aoid  28-88,  water  a9'39. 

B.B.  becomes  white,  spotted  with  Waekish;  yields  much  water,  but  no  fluorine. 
Analysis  gave  Hermann, (loo.  ait.): 
Si  38-47,     P  aO'Oa,     fl  a7'60,     Pe  and  ffln  I'20,     fiu  0-80,     6a'&  and  gaiigue  3-00. 

From  Kischne  Tagiiak,  where  it  occurs  in  veins  in  a  ferruginous  sandstone  and 
elay  slate, 

PKOANrrE  of  Breithaupt,  according  to  Hermann,  has  the  composition  of  Fiseherite 
excepting  that  it  contains  6fi.     Hermann  obtained  for  it,  (J.  f,  pr.  Ch.  Jjxsiii,  2S7), 

'M  4449,         f  30-49,         S  22-82,         Cu,  Pe  and  gangne  3-20=100, 
Bftording  the  formula  Sl'^-J-eS. 

It  occurs  in  crusts  formed  of  small  prismatic  crystals,  which  are  rhombic  prisma 
of  127",  liaving  the  acute  lateral  edge  truncated.  Color  green  to  white.  B.=3 — 
4.     G.=2-49— 2-64.     Oceui-a  at  Strigis  near  Freiberg  in  Saxony. 

Erdniann  analyzed  a  Strigis  mineral  iStriftpKaii  of  Breithaupt)  with  a  very  dif- 
ferent result,  OS  seen  from  tbe  analyses  undei-  'Wavellite,  to  which  species  the 
Bpeoimens  evidently  pertain.  Feganite  has  till  recently  been  placed  under  Wa- 
vellita. 

Vabisoim,  Breithaupt,  (J.  f.  pr.  C3iem.  x,  S08).  Contains  the  same  ingredients  as 
the  above,  but  is  not  yet  accurately  analyzed.  Reniform;  apple-green;  with  white 
shining  streak,  weak  gi'^i'sy  lustre,  and  translucent.  Yields  water  in  a  matrass. 
B.B.  in  the  forceps  infusible,  bat  becomes  white ;  in  the  outer  flame,  colors  the 
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AESENAriS. 


flame  deep  bluish-gi'Gen ;  with  borax  and  salt  of  phoapior 

green  gloaa ;  with  soda  fus        '"     ""  i-..  ■ 

tion,  beeomes  blua 
Occurs  in  quartz  s,ad  siliceous  ^!ate  ai 


i,  and 


ipposad, 


HOPEITE,  Brmster.    Trans.  Royal  3oo.  Edinb,  x,  101.     Zinkptjllit,  SrHl. 

Trimeti-ic.  I:  7=101°,  0 :  H=133o  19',  (Levy) ;  « :  i :  o=l-0607 : 
1  :  I'SISI.  Observed  planes  as  in  the  annexed  figure  with  also 
n,  3^  and  4  3.  0  :  1*=138°  60',  li :  U  (ov.  0)=  97"  40',  O :  M=119° 
47',  2  : 2  (mac.)  106°  36',  (brach.)  87°  3',  (baa.)  140°.  r 
Mglily  perfect.  Piano  0  striated.  Also  in  reniform 
amorphous. 

H.=2-5 — 3.  G. =2-7 6— 2-85.  Lustre  vitreous ; 
■/)i  somewhat  pearly.  Color  grayiali-wliite ;  red- 
dish-brown when  compact.  Streak  white.  Trans- 
parent— translucent.     Sectilo. 

DiaBolves  withont  effervesceiioe  in  muriatic  or  nitric  aeid, 
and  JB  slowly  affeoted  by  snlphurio  acid.     E.E.  gires  out  wa- 
ter, and  then  melts  with  difficulty  to  a  clear  colorless  glob- 
ule, tinging  the  flame  green.    The  globnie  obtained  with  bo- 
rax remains  olear  on  cooling.    With  soda  it  aflbrds  a  scoria 
which  ia  yellow  when  hot,  and  gives  out  copious  fumes  of 
zino  and  some  of  cadmium.    The  fused  mineral  forms  a  ^ 
blue  glass,  with  a  solution  of  cobalt.     Hopeite  ii 
therefore,  to  be  a  hydrous  componod  of  phosphori 
oxyd  of  zinc,  with  a  small  portion  of  cadmium. 

It  hue  been  observed  in  the  oalamine  mines  ot  Altenberg,  near  Ais  la  Chapelle. 
It  w»s  named  in  honor  of  Prof.  Hope  of  Edinburgh. 

The  angle  of  ^  ;  -Ji  in  Hopeite  is  near  ii  :  ii  in  Fiseherite. 

AMBLYGOHITE,  Sreitk 

Trimetrie,  Cleavage  parallel  to  a  rhombic  prism  of  106°  10', 
rather  perfect ;  less  so  parallel  to  its  shorter  diagonal.  Also  mas- 
sive, columnar. 

H.=6.  G.=3— 3*11.  Lustrevitreous,  inclining  to  pearly  on  Z 
Color  pale  mountain  or  sea-green.  Subtransparent — translucent. 
Fracture  uneven. 

Compoaitiott. — Analyses:  1,  Berzelius,  (Gilb.  Ann.  Isv,  S31);  2,  3,  Eammelsberg. 
(Pogg.  My,  26S): 

5?  Si  Li  Sa  t         F 

1.  Cbiarsdorf,  66-69        35-89        911         —         —  Eerz. 

a.  Arnadorf,  G.=3-ll,  4T-1B        S8'43        7-03        B-29        0-43    8-11,  Kamm. 
8.  "  "        48-00        86-36        6-33        548        iMwfeiermjii^rf,  Ramm. 

In  two  other  trials,  the  alumina  was  found  to  be  36'62  and  36-89  percent.  RejOr 
melsberg-s  analyses  correspond  nearly  to  (Sl'P-f  fi'^)+(Al=F'-|-to'),  R  standing 
for  lithiam  and  sodium;  Rose  writes  the  formula  {a&'I'-(-2ai?)+(Al'F'-|-AI'0=). 

In  a  matrass  yields  water,  which  at  a  high  heat  is  acid  and  corrodes  the  glass.  B.B. 
foaes  easily  with  intumescence  and  beeomes  opaque  white  on  cooling.  With  borax 
and  salt  ol  phosphorus  forms  a  transparent  colorless  glass.  When  moistened  with 
snlphnrio  add,  the  flame  is  bluiah-green.  In  a  fine  powder 
plmrio  aeid,  more  slowly  in 
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Ocoura  at  Churadorf  and  Arnsdorf,  n 

with  tourmaline  and  garnat  in  grunito : 

The  name  ie  from  ajiSXvs,  blunt,  and  y, 


HERDERITE,  Haid     AUogonit,  Brdi. 

Trimetrie.  I :  J=-115°  53',  0  :  ^=145° 
61';  a:  l:  0=0-6783  : 1  : 1-5971.  Observed 
planes  as  in  the  annexed  figure,  with  also  3, 
4  and  6». 

O  :  l=14r  19'.      1  :  1  (mac.)  141°  17'. 

0  :  3-112°  35'.      1  :  1  (braeh.)=:116''  3'. 

0  :  |*=147°  30'.     0  :  1=90°. 

Cleavage :  Xintemipted.     Surfaces  Taud  1 

very  smooth,  and  delicately  lined  parallel  to 

their  edge  of  intersection. 

H.:=5,  Gr.=2-985.  Lustre  vitreous,  inclining  to  suhresinons. 
Streak  white.  Color  varioi^  shades  of  yellowish  and  greenish- 
white.  Translucent.  Fracture  small  conchoidal.  Very  brittle. 
Index  of  refraction  1-47. 

Oompoaition. — Probably,  according  to  trials  by  Turnor  and  Platijiar,  an  anhy- 
drous phoaphate  of  alumina  and  lime  with  fluorine.  B.B.  fuses  with  diffionlty  to  a 
white  enamel;  beoomea  blue  with  cobalt  solution.     Dieaolvee  when  finely  powdor- 


Very  rare  at  tbe  tin  rainea  of  Ehrenftiederadorf  in  Sasony.  Eeeerables  the  as- 
paragus variety  of  apatite. 

Named  after  Baron  von  Herder,  diraotcr  of  tha  Saxon  mines. 

CARMINITE.    Carmine  Spar.     Oarminspath,  Sandberger,  Pogg.  Isxs,  301. 

Trimetrie  ?  In  clnsters  of  fine  needles ;  also  in  spheroidal  forms 
with  a  columnar  structure.  Cleavage  parallel  to  the  feces  of  a 
rhombic  prism. 

H.— 2'S.    Lustre  vitreous,  hut  cleavage  pearly, 
to  tile-red ;  powder  reddish-yellow.     Translucent. 

Composition. — Probably  an  anhydrous  arsenate  of  lead  and  iron. 

B,B.  on  charcoal  fuses  easily  to  a  steel-gray  globule,  giving  out  arsen 
with  soda,  a  globule  of  lead,  and  with  borax  an  iron  reaction.  Heate 
tube,  no  diange.    Soluble  in  nitric  acid. 

From  Horhauseu  in  Saxony,  with  Beudantito  in  quartz  and  brown  ii 


Color  carmine 
Brittle. 


ROMEINE,  DamouT,  Ann,  das  Mines,  [3],  xx,  24'?,  [5],  iii,  179.     Romeit. 

Dimetric.  In  octahedrons ;  basal  angle,  according  to  Dufrfinoy, 
110°  50'— 111"  30' ;  angle  over  the  summit  68°  1 0'— 69"  10'.  Oc- 
■curs  in  groups  of  minute  crystals. 

Scratches  glass,  G.  in  grains  4'714 ;  in  powder  4-675.  Color 
hyacinth  or  honey-yellow. 
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Oomposition. — ll',  SbO°,  SbO^  Damour.     Analysis  by  Damour,  (loo,  oil,.) : 
O  16-83.     8b  62-18,    ¥e  I'SI,    iiu  1'21,     ta.  16-29,    gi  sol  0-96,  iuBol.  l-90=99'67, 
or  9b  0*40-79,  SbO'  36-82,  fe  1^0,  Jfin  1-21,  Ca  16-39,  Si  0-96,  iusol.  1-90=99-67. 

B.B.  fuBaa  to  a  blaolrieli  slag.  With  borax  affords  a  eolorless  glass  in  the  innar 
flftme,  a  violet  in  the  outer.     In  acids  insoluble. 

Eoraeine  was  found  at  St.  Maroel  in  Piedmont,  in  small  nesta  or  veins  in  the 
gangue  which  aecompaQies  manganese,  consisting  ia  part  of  feldspar,  epidote, 
quartz,  brown  iron  ore,  and  greenoyite.     It  is  named  after  Rom£  de  I'lsle. 


2.  RVDE0U8  PHOSPHATES  AND  ARSENATES. 


The  hydrous  phosphates  are  arranged  in  the  order  of  the  oxjgen  ratio, 
commencing  with  the  species  which  have  proportionally  the  most  acid. 
Among  them,  two  groups  may  be  recognized : 

1,  ViviANMB  Group. — Containing  Vivianite,  Cobalt  Bloom,  and  proba- 
bly Symplesite  and  Kottigite,  (oxygen  ratio  3  :  5j,  with  also  Pharmacolite, 
{oxygen  ratio  2  :  6),  which  Is  homceomorphous  with  Vivianite.  Monoclinic, 
with  perfect  clinodiagonal  cleavage. 

2,  OiiiBvKM'B  Gkoup. — Containing  Olivenite  and  Libethenite,  Trimetric, 
(oxygen  ratio  4  :  5). 


l^OHBOLITB, 

Stercobitb, 
SmcvirE, 
HAiDINUBnrrB, 
pHAHUiOOiire, 

VlVIANlIB, 

Ertthbixb, 
NiOKix  Qkukn, 
'Kitmona, 

SlJHI'LEaiTE, 

LlOETnENITE, 

OUVBHITK, 

GOHIOHALOITE, 


S+B     f,t^        fi 


Absbkiosidbrite, 

FEAItUAOOSIDEltlTE, 

Bkubantitb, 
Wavelltte, 


SaNH<0¥+9fi. 

Slg'NH'OS'+iafl. 

Ca'Ss+4B:. 

Oa'ls+ea.' 

Fe'I'+SS. 

Oo'jte+8fl. 

Si=ls+sa. 

R'ls+sa. 

PeXs+lfl. 

Ou'(ls,?)+fl. 
fe^ls,P)+lifi. 

ou'jts+ia 

Xfl,  Pe,  Oa,  B, 
S-e'^e-i-Fa'^s'-flga 

a:*'+i8a+iAiF'. 
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MIKKKALOGY. 

CnitDEIMlTE 

B    :     5    ;     6 

(S'.  Sl)=5>=+15B. 

EmMlTE, 

5    :     6    :     y 

Cu^Se+2fi. 

COESWALUTC 

5     :    6    ;     5 

6a'>le+5fi. 

PHOBPHOaHALTITE 

5    :     b    :    n 

Cu'I'+24tt. 

EULITE.,  TAUILirE 

Ttbolitb, 

6    :     5    :    10 

Cu^l9+lofi[+Ca0. 

Dblvauxkne, 

6    :     5    :     24 

Ps'^+aifi. 

DUfEENITE, 

6    :     5    :     2i 

Fe=&+2iS. 

Aphanesite, 

6    :     5    :     B 

Gu°l9-f-8fi. 

CiULCOfaYLLITE 

6(8?) :  5    :     la 

LlttOl-OBrTE, 

eu,si,:SB,?,fi. 

Ukanite, 

7:9:8 

(ea,fiu)'?+©'!'+i8fi 

C4HPH081D1.U1II, 

HlDBODfl    l-HOSPH 

,TE   OF   AIDMINA   AND 

LIMB. 

Cabieinaudite. 

Siilphato-pkosphates 

PraTici™, 

Pe'"S'+2PeSB-i-24a 

DUIXK..ITE, 

2¥e8H¥e=^+36fi. 

THROMEOLITE,  Breit. 
Amorphous. 

H.=3— 4.  G.=3-38 — 3-40.  Lustre  vitreous.  Color  emerald, 
leek,  or  dark  green.     Opaque.     Fractui-e  conchoidal. 

Oompoifitjon.— Ou°F'-|-6flF — Phosphoric  aeid  46'1,  oxyd  of  copper  37'8,  water 
17-1.     Anaijaia  (approximate)  by  Plattner,  (J.  £  pr.  Cii.  xv,  321): 

Flioaphorio  acid  41-0,        Oxyd  of  copper  89-3,        Water  16-8:=9'J-0, 

B.B.  Colors  the  flame  blue  and  then  green.  On  oharooal,  fnsea  easily  to  a  black 
globule,  and  finally  yields  a  bead  of  copper.  With  boraoio  acid  and  iron,  gives 
the  reaction  of  phoephorie  acid.     In  a  matrass  yields  water  and  becomes  black. 

Retzbanya,  Hungary,  in  limestone. 
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8TER00RITE,  Herapaili^ 


10  Bait.    Salt  of  Phoaphoi 


In  crystalline  masses  and  nodule.  &.  =  1-6161.  Lustre  vitre- 
ous. Color  wMte,  stained  yellowish-brown.  Transparent.  Frag- 
ile.    Not  efflorescent.     Easily  soluble  in  hot  and  cold  water, 

OompoHtion.^'^a,SB.'O^+9U=^Si-06,mi.'On-i0,S[s.U-92,  fl  38-68.  Anal- 
ysis by  T.  J.  Herapftth,  {Quart.  J.  Ohem.  Soo.  April,  1849) : 

?  34-326,  Am  7-680,  Sa  lS-752,  S  42-243=100. 

Miied  witli  about  9  per  cent,  of  impurities,  eonsiating  of  organio  matters  along 
witi  ohlorid  of  sodium,  oarbonata  of  lime,  carbonate  of  magnesia,  pliospihate  of  lime, 
aand,  Ac  B.B.  intnmescea,  blackens,  and  giTta  off,  water  and  ammonia,  and  after- 
wards fuses  to  a  tracsparant,  colorless  glass,  aolnble  in  boiling  water. 

I'ouiid  in  guano  at  the  island  of  lehaboe  on  the  western  coast  of  Africa. 

Tliis  species  is  idoatioal  with  the  Sail  oj  J'liosphoms,  used  as  a  flux  in  blowpipe 
analysis. 

STKDTITE,  niex,  Afv.  E.  V.  Ac.  Forh.  iii,  32,  Ann.  Ch.  Pliarm.  Ixvi,  41.    Gnanite, 
M  F.  Tescheaiadier,  Phil.  Mag.  [S],  sxviii,  5ie. 

Hemihedral,  two  oppceite  sides  having  ^^^ 

unlike  planes.  /:  J=101''  42',  0:11= 
132°  33' ;  a:h  :  o~l-09O0 :  1 : 1-228S. 
Observed  planes  as  in  the  annexed  figure. 
O  :  n=13S°  25',  O  :  i^=151°  25',  O  :  m 
=90°, «3  ;  »a  (ov.  **)=63°  8',  li  1*  (ov.O) 
=96°  50',  fi :  ^  (ov.  n)=57°  10'.  Cleav- 
age :  O,  perfect.  Twins :  face  of  compo- 
sition i^. 

H.=3.     G.^1-65— 1-7.      Color  slighay 
yello-wish  to  brown ;  white.     Lustre  vitreous.   Translucent ;  some- 
times opaque.    Brittle.    Tasteless,  being  but  very  slightly  soluble. 

Composition,— SE.^0  ^g'  ?+I2S=Pliosplioric  acid  36-9,  magnesia  16-3,  NH'O 
10-6,  water  44-0=100.     UleK  obtained,  {v.  Leonh.  IB51,  SI) ; 

f  ilg  i'e  Ittn  Am,  fi 

28-66  13-46  3-06  1-13  63-76      ' 

B.B,  falls  to  po-irder,  giving  off  -water  and  ammonia,  and  fuses  to  a  eoiorless  glass 
wbich  becomes  an  enamel  on  cooling.    Dissolres  readUy  in  acids. 

Found  in  guano  from  Saldanha  Bay,  coast  of  Africa,  imliadiied  in  patches  of  crys- 
tals ;  also  under  an  old  church  in  Hamburg,  where  quantities  of  cattle  dung  esieted 
in  the  soil,  above  a  bed  of  peat  which  oontainudthe  crystals.  Tli is  ealt  forms  when 
a  tribasio  phosphate  and  a  salt  of  ammonia  are  dissolved  together,  and  a  salt  of 

re  nearly  those  of  barytes,  if  li  be  taken  as  f  i. 

nAIDINGESITE,  Turner,  Brewster's  Journal,  iii,  303. 

Trimetric.  Z:  J=100°(80°  over  i4),  O  lw=148°16';ff  ;  5  ;  c= 
0-595  : 1  : 1-1918.  ^l :  \%  (top)=146°  53',  li :  lfc=126°  58',  /:  -^= 
140°,  J :  M=130".  Cleavage  tl  highly  perfect.  Mostly  in  minute 
crystals  aggregated  into  botryoidal  forms  and  drusy  cmsts. 

H.=l-5— 2-5.     G.=2'848.     Lustre    vitreous.      Streak    -white. 


>y  Google 


4J-*  DJiSCRXPlTYE  MIHEEAUKSY. 

Color  white.     Transparent—translucent.     Seetile ;    thin    laminse 
slightly  flexible. 

sees 


¥ 

~ 

1% 

H 

., 

U 

I      a 

ObmposJiiom.-- Ca''S944fl=Arsenio  acid  5S-69,  lime  27-05,  water  17'39.  Turner 
grewater's  Journal,  iii,  308)  obtained.  Arsenate  of  iimo  85-681,  and  water  li'BlB. 
DiRSolyea  easily  in  nitric  acid.    B.B.  lite  pharmacolite, 

SuppoBfld  to  be  from  Baden  or  JoaohimBtaiil,  aeoording  to  R.  P.  Greg,  Jr.,  wlio 
poeaasaeB  the  only  Bpeoimen  that  has  been  observed.  It  is  associated  ■wiin  phacma- 
collte. 


PHARMACOLITE,  Ei-eweter'e  Edinb.  J.,  1832,  iii,  802.     Aveeiiate  of  Limo.     Cbaus 
Ai-seniatfee,  ji    Arseaikblatlie,  in  part,  WemeT.    Moropbarmaoolite. 

n^T  Konoclinic.      I:  J=lll°  6',  *2  :  *2 

=141°  8',  a  :  *3=:109°  26',  U  :  ii=90°, 
1  :  1=117°  24',  a  :  1=121°  28',  U  :  1 
=95°  46',_  U  on  edge  (1  :  1)=83°  14'. 
Cleavage  ii  eminent.  One  face  (1)  often 
obliterated  by  the  extension  of  the 
other.  Surfaces  U  and  i2  usually  stria- 
ted parallel  to  their  mutual  intersection, 
Earely  in  erystalB;  commonly  in  del- 
icate silky  fibres  or  acicular  crystallizations,  in  stellated  groups. 
Also  botryoidal  and  etalactitic,  and  sometimes  massive. 

H.=2 — 2'5.  G.=2'6t— 2'73.  Lustre  vitreous  ;  on  it  inclining 
to  pearly.  Color  white  or  grayish;  frequently  tinged  red  by  ar- 
senate of  cobalt.  Streak  white.  Translucent— opacLue.  Fracture 
uneven.     Thin  laminse  flexible. 

Composition, — Oa'  SB-f-eS^^rsenic  acid  51'1,  lime  34-9,  water  24-0.  Analyses 
by  Klaproth,  (Beit,  iii,  211),  John,  (Chem,  Untera.  ii,  221),  and  HamindBberg,  (Pogg. 
Ann.  Isii,  150):  ^  »  ^ 

fia  is  fl 

1.  Wittiaben,  2B-00        Bl)-54        24-46=100,  Klaproth. 

2.  Andraasbecg,       21-28        46-68        33-86=96-82,  John. 

3.  Gluksbcnnn,         23-59        61-58        23-40,  Co,  Pe,  1-43=100,E, 

The  cobalt  in  the  last  is  attribnted  to  a  mixture  with  cobalt  bloom.  Turner 
obtained  for  a  apeeimen  of  unknown  locality,  (Brewst,  J.  iii,  S06),  Arsenate  of  lime 
19-01,  water  20-69=100. 

B.B.  in  the  outer  flame  fnses  to  a  white  enamel,  and  in  the  inner  flajjie  on  char- 
coal gives  the  smell  of  arsenie.  fuaicg  to  a.  Mulsh  bead,  and  tinging  the  fame  blue. 
Easily  soluble  in  aeids.    Insoluble  in  water. 

Pound  with  arsenical  ores  of  cobalt  and  Bilrer,  Crystals  have  been  found  at 
Wittiohen,  Baden ;  also  in  botryoidal  or  globular  groups  at  St.  Marie  amt  Mines  in 
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theTo^es]  ftt  Andreaeberg  in  the  Hartz,  and  at  Riecholedorf  andBiuber  in  Heaaio ; 
at  Qiiickabrnnn  in  Tiiurinuia ;  at  Joachimatalil  in  Bohemia. 

This  species  was  named,  m  allusion  to  its  contaiuinB  areenie,  from  tjiapiimcon,  poison. 

The  Picropharmaeolite  oEStronieyer  from  Rieohelsdorf,  (Gilb.  Ann.  Isi,  186),  con- 
tains, Lime  M'846,  arBaoio  acid  4fl'9ll,  mftgnesia  8-228,  os^S.  of  cobalt  0-998,  -water 
38 -877=98 -81 5,  affording  tbe  formula  (Oa,  Mg)''3s''-|-12S,  Kamm. ;  but  it  ia  probably 
impure  pharmaeolite. 

This  species,  viewing  tbe  fot-m  aa  above,  is  remotely  homceomorpboos  witb  cobalt 


VIVIANITE.  PhoBphftte  of  Iron.  Bine  Iron  Earth,  Mnllicite,  TTiom.  Fer  Phoa- 
phatg,  H.  Blane  Eaenen,  Wern.  Eiaenblau.  Fer  azure,  H.  Glaukosiderit, 
Eisenptyllit. 

MonocHnic.  (7=n''25',  7:J=111°12',  0:  li=145''33';  a:h: 
0=1-002 :  1 :  1-3843. 
**  :  li=125<'  4T'.    n  :  ^=16^"  7'.  it :  li=90°. 

»i:-l«=144°20'.   l:l(front)=119°10'.  iS  :  i3=154°  14'. 
ii  :  7=145'^  36'.       1  :■  li^^Ug"  35'.  \ ;  4(front)=140''52'. 

Surface    ii  smoth,   others  atria- 
ted.    Cleavage  *i  nij " 
ii  and  -^  in  traces, 
form  and   globular, 
divergent,    fibrous 
also  incrusting. 

H.=l-5— 3.  G.= 
tre,  a  pearly  or  metalUc-pearly ; 
other  faces  vitreous.  Color  blue 
to  green,  deepening  by  expo- 
sure ;  usually  green  when  seen 
perpendicularly  to  the  cleavage 
face,  and  bine  transversely ;  tne 
two   colors  mingled,  producing 

the  ordinary  dirty  blue  color.  Streat  bluish-white, 
changing  to  indigo-blue;  color  of  the  dry  powder,  liver-brown. 
Transparent — translucent ;  opaque  on  exposure.  Tracture  not 
observable.    Thin  lamina  flexible,     Sectile. 


'ften  reni- 
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L.dda3. 

aoid  28-8,  protoxyd  of  iron  43-0,  -water 
with  Cobalt  Bloom ;  but  ehangoa  readilv, 
;  analysia   afforded  HammelBbeFg  6  (^e7 


Cwnpodifion.— :Fe'&-^-a3=Phoflpho 
38-1,  whan  colorless,  being  isomorphi 
owina  to  oxydfttion  of  part  of  the  ii 

Analyses:  1,  Vogal,  (Gilb.  Ann.  lis,  174) ;  3,  Stromeyer,  (Untera.  374) ;  8,  4,  Eam- 
melsberg,  (Fogg,  Ixiv,  410)!  5.  Brandes,  (Sohw.  J.  Jtxxi,  77);  6,  Thomson,  (Mia.  i, 
462);  7,  W.  Fisher,  (Am.  Jour.  Soi.  [a],  ix,  84) ! 


1.  Bodenmais,  36-4 

2    St  Agnes,  Cornwall,    SMS 
3^  N.  Jersey,  MsUt^tU,    28-40 

B.  Hillentiup, 
8.  MuU!,.de, 
1.  Delaware, 


41-0 
41  ■23 


30-32      13 -78 


27-17      44-10 


Pa 


31-0  =0-84,  Vogel. 
37'48=z[)g-89,  Stromeyer. 

an. to  f  Kamm.      ' Undetermined. 

36-00.  SlO-7,  Si  0'0a=99-82,  B. 

27  ■14=9e'Bl,  Thomson. 

27 -SS  Silica  O-10=99-32,  Fieber. 
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it.); 


th,  (J.  f.  pi-.  Chem.  xs,  256);  3,  Klaproth, 


4  Anglarite,  Aiiglar 

sflglarite  oorreeporida  t 


1.  Bl'oe  iron  Earth,  Alleyras,  2S-1      43'0      82'4,  Si  0-6,  Stn  0'3=99-4,  Berth'r. 

a.         "  "       Kertsch,  34-95    48-19     26-26=^100,  Segeth. 

33-0      47'5      aO'O  =98-0,  Klaprofcli. 
27'3      580      16-6  =99-8,  Berthler, 
e  formulft  i'o'  P-J-4fl. 
vianite  from  New  Zealand  afforded  K.  Pattison,  (Phil.  Mag.  [3],  sxv,  49S), 
Phoa.  iron  62-80,  water  28-40,  orgaoio  matter  2-80,  silica  6-20=09-20. 

B.B.  deorepitateB,  loaes  color,  and  baeomea  opaqae  ;  if  pulyerized,  it  fuses  to  a 
dark  brown  or  black  aooria,  whicli  afFeets  the  magnetic  needle.  Heated  in  a  glass 
tube,  it  yields  pure  water.     Dissolves  in  dilnt«  nitric  and  sQlpbDiic  acids. 

It  occurs  associated  with  magnetic  and  common  iron  pyrites  in  copper  and 
tin  veins;  also  in  narrow  veins  with  gold,  traversing  gray-wacke;  occaeional- 
ly,  it  is  met  with  in  trap  roofca.  Tbe  friable  and  orystalliKed  varieties  occur  in 
clay,  and  are  sometimas  aaaociatad  with  bog  iron  ore. 

At  St.  Agnes  in  Cornwall,  transparent  ind^o  crystals  have  been  found,  1  in.  in 
diameter  and  along,  on  magnetic  pyrites;  at  Bodenmais,  and  the  gold  mines  of  Vii- 
tdspat^  in  Transylvania,  in  crystals;  on  the  promontory  of  Kertsch  in  the  Black 
Bea,  in  large  indistinct  crstals  in  the  interiot  of  ehelle.  The  earthy  variety,  some- 
time called  blue  iron  earth  or  native  Prwsmant  W»e,  {fer  asark),  occurs  in  Greenland, 
Syria,  Carinthia,  Cornwall,  &&  Thefriable  varieties  inboff  iron  ore  in  several  peat 
swamps  in  the  Shetland  Isles,  at  Ballagh  in  the  Isle  of  Man,  accompanying  some- 
timcfl  the  horns  of  the  elk  and  deer,  and  near  an  old  slanghter-houae  in  Edinburgh. 

Fine  translucent  dark  bine  crystaJs  of  Vivianite,  are  met  with  at  Imleytown,  New 
Jersey.  At  Allentown,  Monmouth  Co.,  N.  3.,  it  occurs  in  considerable  abundance, 
both  crystallized  in  nodnlcs  and  earthy,  imbedded  in  bog  iron  ore,  and  associated 
with  clays;  also  atMuIliea  Hill,  Gloucester  Co.,  If.  J.,  (Qie  mKiiioi(e  of  Thomson), 
in  cylindrical  masses  consisting  of  divei^ent  fibres  or  acioular  crystals.  At  Frank- 
lin, H.  J.,  this  species  is  oaoaaionally  found.  It  often  fills  theinterior  of  belemnites 
and  other  fossils,  in  the  ferruginous  sand  formation ;  also  (see  analysis  1  above)  4 
miles  west  of  Cantwcll's  Bridge,  in  the  green  sand  of  Delaware,  in  fine  large  crys- 
tals which  are  colorless  when  first  obtained,  evidently  as  Fisher  observed,  contain- 
ing only  protosyd  of  iron.  At  Harlem,  N.Y.,  vivianite  in  crystals  accompanies  stilbita 
djid  feldspar  in  the  lisaures  of  gneiss.  It  occurs  in  the  north  part  of  Somerset  and 
Worcester  Cos.,  Maryland;  with  bog  ore  in  Stafford  Co.,  Virmnia,  and  eight  or  ten 
miles  from  Falmouth,  with  gold  and  galena;  also  near  Cape  Henlopen,  Sussex  Co., 
Ddawarc ;  with  limonite  at  Vandreiui,  Canada  East,  abundant. 


Monoclmie.  (7=70=  54',  /:  7=111°  16',  0  :  li 
=146°  19'  :  «  :  5  :  0=0-9747  :  1  :  1-3818.     Ob- 
served planes :  as  in  the  anngxeii  figure,  together 
■with  3i  and  '»  between  ii  and  1*. 
ii :  «i=90°.  U :  «|=155''  5',     ij  «5=94:''  12'. 

ii:li=XM'>^V.  ii-A\^lzr&.  «i:  1=120° 48'. 
li :  1=149°  12'.  ^  :  i%  130°  10'.  1 :  1=118=  24'. 
Surface  ii  and  l^  vertically  striated.  Cleavage :  ii 
highly  perfect,  ii  and  1*  mdistinct.  Also  in  glob- 
ular and  reniform  shapes,  having  a  drusy  surface 
and  a  eolaninar  structnre :  sometimes  stellate. 
Also  pulverulent,  incrtisting. 
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H:.=^1-5— 2-5 ;  the  lowest  on  **.     G.=2-9i8. 

Lustre  otU  pearly ;  other  faces,  adamantine,  incIiniDg  to  viti-eous ; 
also  dull  and  earthy.  Color  crimson  and  peach-red,  eonietimes  pearl 
or  greeniah-gray ;  red  tints  incline  to  blue,  perpendicular  to  cleavage 
face.  StreaS:  a  little  paler  than  the  color  ;  the  dry  powder  d6ep  , 
lavender-blhe.  Transparent — snbtranslucent.  Fracture  not  observ- 
able.    Thin  laminje  flexible  in  one  direction.     Sectile,  , 

(fompoiiiii™.— 0o°Ss-|-8fi^ArBeiiioa«id  SS-43,oxyd  of  ooTialt  BT'SB,  ■water  a4'02  ; 
Co  often  partly  replaced  by  Je,  Ca  or  Sfi.     Analysea :  1,  BueholK,   (Gehlen'a  Jouv. 

e|,  is,  SOB);    2,  Langier,  (Mem.  d.  Mus.  d'hist.  q.  ix,  3SS]-,  3,4,  5,  Kcraten,  (Fogg, 
361): 

Xb     Co     a 

"19-  as-    =98Bmjhola. 

!0-6  34-6,  Si  9'2,  Pb  6-1=100-3,  Laugier. 

i6-B2  34-10,  i'e  1-01=100-06,  Keraten. 

13-42  34-08,  "   4-01=99'Sl,  Eorsten. 

19-19  23-90,  Oa  800=99-19,  Kersten. 

Yields  -water  alone  in  a  matrass  and  beeomes  bluiah  or  crean.  B.B.  on  charcoal, 
gives  an  arsenical  odor,  and  fuBcs  in  the  inner  flame  to  a  dark-gray  bead  of  arseni- 
eal  Bobalt    With  the  ftaxas  a  cobalt  reaction.    DissolTes  easily  in  the  acids. 

n  color,  (Eohaltbeachlag),  is  shown  by 
LB  acid.    He  obtained, 


1,  Riechelsdor^ 
3.  Allemont, 
3.  Schnooberg 


la        Sa        Co        Pa        fi 
61-00     19-10     16-ao    a-10    11-90=100-W, 
!.  Annaberg,"  48-10     20-00     18-30     ia-18=98-5S, 

■with  a  trace  of  nickel,  lime,  and  aulpharic  acid,  (Pogg.  Ix,  362). 

Oecure  at  Schneeberg  in  Sasony,  in  mieaoeoiis  Boalea,  stellularly  aM;regated. 
Brilliant  apeoimenB,  consisting  of  minute  a^regated  crystals,  are  met  with  at  Saal- 
faldinThnringia;  also  at  Rieehalsdorf  ia  Hessia;  Wolfaoh  and  Wittiohen in  Baden; 
Modum  in  Norway,  The  earthy  peaeh-blossom  yariatiea  have  been  observed  at 
Allamont  in  Danpliiny,  in  Cornwall,  and  at  the  lead  mine  of  Tyne  Bottom,  near 
Alston,  in  Cumbarland.  A  perfectly  grean  variety  oocnra  at  Flatten  in  Bohemia,  and 
sometimes  red  and  green  tinges  have  been  observed  on  the  same  cryatale.  Oceura  also 
on  the  north  shore  of  Lake  Superior  at  Frince'a  Mine  on  oaloite. 

Oohalt  bloom,  when  abundant,  ia  valuable  for  the  manufacture  of  smalt. 


EosELiTE. — The  Roaetite  of  Lsvj  ia  probably  a  va- 
riety of  cobalt  bloom ;  and  Kersten  su^eatg  that  it 
may  be  identical  with  the  variety  in  the  third  of 
bis  analysea  above,  which  contains  lime,  an  element 
detected  by  Children  in  Roaelite.  The  form  is  given 
by  Levy  as  here  figured.  Haidinger  makes  it  a  twin 
with  compoaition  parallel  to  U. 

Trimetio;  J:/=1B3°48'.  0:H=168°3'.  Cleav- 
age distinct  and  brilliant,  parallel  to  il  It  is  deep 
Tose-red,  with  the  Instre  vitreous,  and  H.  =8, 

Lt  Schneeberg  in  Saxony,  -where  it  baa  been  found  in 

Lavesdulan,  (Breithaupt,  J.  f.  pr.  Chem.  x,  60B).— Amorphous,  with  a  greaay 
lustre,  inclining  to  vitreous.  H.=3-a— 3.  G.=3-0H,  Breithaupt,  Color  lavender 
blue.    Streak  paler  bine.    Translucent.     Fracture  coneboidal. 

Oontaina,  acoordin  g  to  Plattner,  Arsenic  and  the  oxyde  of  cobalt,  nickel  and  cop- 
per, with  water.    Fuaes  easily  before  the  blowpipe,  coloring  the  flame  deep  bins. 
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and  jielding  a  globule  which  becomes  crjstalline  on  cooling.  On  charcoal  yields 
an  arsenical  odor.  With  the  fluxea  gives  the  reaction  of  cobalt.  Oceurs  at  Ajina- 
berg  in  Saxony,  with  cobalt  and  iron  ores. 

ANNAEEllGITJi;,  Eaid.     Nickel  Green.     Kiekelocker.     Jliekleblutlie.  Nickel  Arae- 
aiat^,  H. 

Monoclinic.  In  capillary  crystals ;  also  massive  and  dissemi- 
nated. 

Soft.  Color  fine  apple-green.  Streak  greenisli-white.  Frac- 
ture uneven,  or  earthy. 

Cbmpos!iion.—Ni»lB-^8"fl:— Arsenic  aoid  38-41,  oxyd  of  ninkel  37 '59,  wator  24 '00= 
100.  Analyees ;  1,  Berthiei',  (Ann.  Oh.  Phys.  siii,  62)  i  2,  Stromeyer,  (Schw.  J.  xst, 
320J ;  3,  i,  6,  Kersten,  (Pogg.  Is,  251) : 

^     Si     Co    a 

1.  Allemoat,  B6-S      36'2      S'B     26 ■5=100,  Berthier. 

2.  KieoheMorf,    38-97     87-36 24-83,Pe  I-13,§O'2S=10O,ai  aomeCo  withSi. 

S.  Sohnaeberg,       38-30    36-20     I'SS  23-91,  Je  traoe=99-94,  Kereten. 

4  "  88.90    86-0O    34-02,  "  2-21=100-13,  Kersten. 

5  "  37-21     36-10    (race  23-92,  "  I-IO,  Sa  0-62=98-BB,  Kersten. 

B.B.  darkens  in  color  or  becomes  dull  yellow  ;  on  charcoal  giTes  out  the  odor  of 
araesic,  and  in  the  inner  fiame  of  the  blowpipe  yiaids  a  metallic  button ;  nickel 
reaction  with  the  fluxes.    This  speeies  is  propably  isomorphous  with  cobalt  bloom. 

Occurs  on  white  nickel  at  Allemont  in  Dauphiny,  and  le  supposed  to  Pcault  from 
tbe  decomposition  of  this  ore ;  alao  at  Komsdort^  neat-  Saalfeld,  at  Annaberg,  a( 
Eieehelsdorf,  and  other  mines  of  nickel  ores.  It  has  been  occasionally  observed 
assaciated  with  copper  nickel  in  the  cobalt  mine  at  Chathann,  Connectiont. 


Monoclinic,  according  to  Naumann,  and  isoraorphous  -with  co- 
balt hloom.  Massive,  or  in  crusts  -with  crystalline  surface  and 
fibrous  structure.     Cleavage ;  perfect  in  one  direction. 

H.=3-5— 3.  G-.=3'l.  Lustre  of  surface  of  fracture  silky.  Color 
light  carmine  and  peach-blossom  red,  of  different  shades.  Streak 
reddish  white.     Translucent  to  subtranslucent. 

OantpoHHon. — (2n,  Co,  Si,)'jSs-|-8fi,  or  analogous  to  cobalt  blaom.  AnalyaiK  by 
Kottig,  (loo,  cit.): 

Ss  (by  loss)  87-17,  2n.  SO-62,  Co  6-91,  Si  2-00,  Ca  ft'a<!e,  fi  23-40=100. 

In  a  matrass  yislde  water  and  becomes  pale  smalt  blue.  B.B.  on  charcoal  in  the 
oatev  flame  changes  color  and  fuses  to  a  pearl,  gives  out  fumes  of  arsenic,  and  leaves 
a  slag  of  oxyd  of  sine.  Gives  a  cobalt  and  nickel  reaction.  In  dilute  acids  easily 
dissolved. 

Occurs  with  smaltine  at  the  cobalt  mine  Daniel,  near  Schneeberg.  The  color  is 
Olring  partly  to  the  arsenate  of  cobalt  in  the  mineral. 

SYMPLTBITE,  Breithaupt,  J.  f.  prakt.  Chemie,  x,  501. 

Monoclinic ;  in  foi-m  resembling  Cobalt  Bloom.  Cleavage  per- 
fect parallel  with  the  larger  lateral  face.  In  minute  prismatic 
crystals ;  also  aggregated, 

H,=3*5,  near^,  U,=2-957.  Lustre  of  cleavage  face  pearly; 
elsewhere  vitreoug.     Color  pale  indigo,  inclined  to  celajidine-green ; 
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sometimes  between  leek  and  monntain-green.  Streak  blaisli-white. 
Subtransparent  to  translucent, 

OomposUi&n Supposed  to  be  an  ai'senate  of  the  protosyd  of  iron.     Heated  in 

a  glass  tube,  it  turns  brown,  and  loses  35  per  oeot.  of  water.  On  cliarooal  it  gives 
off  aJi  alliaeeoue  odor,  turns  black  without  melting,  and  is  then  magnetic. 

Occurs  at  Lobenstein  in  Voigtland,  with  eobaltio  pyrites  acd  spathic  iron. 


SCORODITE.     Nee 


Trimetric.  J:  1=9%° 2',  0 :  H=133°  2i)';a:h: 
c^l-0977  :  1  :  1-1511.  Observed  planes  as  in  the 
annexed  figure,  with  also  /,  and  another  pyramid  ^, 
is. :  ^3=120°  10',  il  :  *'2=15i3''  5',  1  :  1  {pyr.)= 
114"  34'  and  103°  5',  (bas.)=110°  68',  i :  i  <^yr.)= 
134°  38' and  1270.18',  (bas.)=72='2'.  Cleavage: 
»a  imperfect,  i5  and  u  in  traces, 

H:.=3'5— -4.  G.=3-l— 3-3.  Lustre  Titreous— 
snbadamantine  and  eubresinous.  Color  pale  leek- 
green  or  liver-brown.  Streak  white.  Subtransparent. 
— ti'anslucent.     Fracture  uneven. 

OompoiitiiDL—^B  ls-l-4  B=Ar6enio  aeid  49'6,  peroxyd of  iron  34-7,  water  15B. 
Analyses  :  1,  Beraelius,  (E.  V.  Ac  H.  1824,  360,  and  Jahreeb.  t,  206) ;  2,  Boueain- 
gault,  (Ann.  Ch.  xli,  SB!) ;  8—6,  Dajnonr,  (Ann.  Oh.  Phys.  [B],  x,  412) : 


1.  Brazil,  Neoetese,  60 

2.  Popajan,  49 
8.  Taulry,  gn.  eryst.  50 
4.  Cornwall,  hlwe  crysi.  51 
6.  Saxony,  bluish,  62 
fi.  Brazil,  Neoctese, 
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16-56  oel,  flu  ft-ace=101-86,  BerMlins, 

16-9  ,  t'b  0-4=101 -3,  Bonssinjcault. 

15-64 ,=9a'48,  Dainour.      G.=3'l] 

IS-6B ,=^99-48, 

15'68 ,=100^4, 


B.B.  on  charcoal  giyes  out  an  aliiaaeous  odor,  and  fnees  to  a  reddish-brown  or  black 
aeoria,  whieli  acts  upon  the  magnet  when  all  the  arsenic  is  expelled.  No  action 
with  nitric  acid,  cold  or  hot ;  bat  easily  diaeolved  with  muriatic  acid. 

A  brown  rariety  oocnrs  in  the  granitic  mountains  of  Soliwarzenberg  in  Saxony, 
associated  with  arsenieal  pyrites,  and  at  Loling,  near  Hnttenbei^  in  Carinthia,  along 
with  leueopyrite;  also  at  Ohanteloube,  naar  Limoges.  A  loek-green  scorodita  is 
found  in  tha  Cornish  mines,  coating  cavitiea  of  ferruginous  quartz.  Minas  Garaes, 
in  Brasil,  and  Popayan  hare  afforded  soma  fine  epoeimens. 

The  JfeoctesB,  from  Brazil,  is  shown  by  Daseloizeaus  and  Damour  to  be  identical 
with  Scorodita,  (Ann.  Ch.  Phys.  [8],  s.  408).  .  _    ■ 

Occurs  in  minute  crystals  and  druses  of  leek-green,  grass-^een,  and  greenish-white 
colors,  near  Eden ville,  H.  T.,  -(rilh  arsenical  pyrites,  icon  sinter,  &e.,  in  white  lime- 
stone. 

Hamed  Irom  nKofalav,  garlia,  aJlufling  to  the  odor  beforp  tlio  blowpipe. 

An  IroTt-nnier,  (Eisensinter,  Arsemk-sinter),  from  Nei-tfiohinsk,  analyzed  by  Her- 
mann, is  an  amorphous  soorodite.  Hermann  obtained,  (J.  £  pr.  Ch.  xxsiii,  95),  As 
48'06, -Pe  36-41,  H15-54=100. 

It  forms  an  oohreous  crust  upon  beryl,  topaz,  and  c[uartz  crystals. 

Altbkso  Pokus. — Soorodite  occurs  altered  to  Limonite. 
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DESCEIPTIVE  MfflEKiLOGY. 


Trimetric.  J:  J=92°  20',  O  :  11=143°  50' ; 
a-.l'.  c=0-7311 :  1  :  1-0416.  Obsei-ved  planes 
as  in  the  annexed  ^figure,  ■with  also  the  prismatic 
planesia.  \l :  U(top)=109°  52',  1 :  l=(ov.  1*) 
=118°  12'  (adj.)=130°  56',_  {oy.I)=90°  46', 
2":1:=:135°23'.  Cleavage;  diagonal (m, m) very 
indistinct.  Also  globSai'  or  reniform,  and 
compact. 

H.=4.  G.=3"6 — 3'8.  Lustre  resinous.  Color 
olive-green,  generally  dark. '  Sti-eak  olive-green. 
Translucent  to  snbti-anslncent.  Eractnre  snb- 
conehoidal— uneven.     Brittle. 

Composiijon.— Ou'&-t-S=:Pl!OBphorio  aoid  2&-1,  oxyd  of  copper  6fl'6,  water  B-8, 
=100.  AnaljBSH:  1,  Beitliiei',  {Ann.  d.  Mines,  viii,  334);  2,  Kvihn,  (Ann.  d.  Ch.  n. 
Pharm.  IJ,  154);  8,  Hermann,  {J.  f.  pr.  Chom.  saxTii,  175);  4,  Berthier,  (loc.  tit,): 

p     Ch.    a 

1,  Libethen,  tryst.,       28-7      63-9     7-4=100,  Berthier. 

2.  "  "  %9-ii    66-84    4-06=100-43,  Kiiho. 
8,           "              "              38-61     66-89     6-60=100,  Hermann. 

4.         "        massive,     22-S      648      9-0,  0  1-0,  Po  1-8=99-2,  Barthier. 

The  firat  anriysia  by  Bertliiar  is  identical  with  EliodinH's  analysis  of  Ehlite,  on 
page  426=Cu'F4-afl. 

B.B.  fu803  vary  easily  to  a  broTaish  globule,  wbieli,  by  further  action,  aoqnires 
a  reddisb-gray  color  and  metallic  lustre,  and  oltimataly  yields  at  its  centre  a  glob- 
ule of  metric  copper.    Soluble  in  nitric  acid,  and  also  in  ammonifi. 

Occurs  in  caTJtiea  in  quartz,  aBsociated  with,  copper  pyrites  at  Libethen,  near 
NeuBohl,  in  Hungary;  at  Eheinbveitenbaoh,  on  the  Bhinej  in  Bolivia,  S.  A.,  with 
malacbitc  ;  in  abricli  redrdatrlx,  in  Chili;  also  inemall  quantities  near  GunniBlaie 
in  Cornwall ;  and  in  the  TJraL 


OLIVENITE.     Prisi 


Trimetric.  1:1=9%°  30',  O  :  li=144'  14'; 
a:h:  o=0-73  :  1  :  1-0446.  Observed  planes  as  in 
the  figure.  lt:l*(top)=110°  50°  (110°  47',Desel.), 
i)i :  M=12i°S5',h,:I==136°  W.  Cleavage:  7  and 
1*  in  traces.  Also  globular  and  reniform,  indis- 
tinctly fibrous,  fibres  straight  and  divergent, 
rarely  promiscuous;  also  curved  lamellar  and 
granular, 

H.=3.  G.=4-l— 4-4;  3-913,  Wood  Arsenate. 
Lustre  adamantine — vitreous ;  of  some  fibrous  va- 
rieties pearly.  Color  various  shades  of  olive-green, 
{)assing  into  leek-,  siskin-,  pistachio,  and  blackish-green ;  also 
iver-  and  wood-brown.  Streak  olive-green — brown.  Subtrans- 
parent — opaq^ue.  Fracture  when  observable,  eonchoidal— uneven. 
Brittle. 
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HYDBOUS   PHOSPHATES   AND 


421 


Oompoiilion. — Cii'(^,?)+fi  (tto  arsenic  lo  the  plioaptorio  aoid  as  3  ;  l)=Araanie 
acid  81 -7,  phospliorie  a<;id6'6,oxyd  of  copper  58'4, 'Water  3'3=I0O,  and  iaonmrptons 
with  libsthenits.  Analyaea :  1,  Kobell,  (Pogg-  xviii.  349) ;  2.  8,  Kiohardson,  (Thorn. 
Mia.  i,  614) ;  4,  Hecmann,  (J.  f.  pr.  Ch.  xxxiii,  291) ;  5,  Damour,  (Ann.  Ch.  Phys. 
[8],  Jdii,  404) ;  6,  Thomeon,  (Min.  i,  615) ;  1,  Harmann,  (loo.  oit.) : 
la        ?        Cn        E 


I.  Cornwall,  cryst. 

86-71 

8-36 

66-48 

3-50=100,  KobelL 

a.       " 

89-9 

56-2 

8-9=100,  EioiiardBon. 

5. 

89-80 

66-66 

3-65=100,  Richavdeon. 

••    G.=4-135 

8s-ao 

5-96 

56-38 

4-16=100,  Hermann. 

5.        "              "    a.=i-3l6 

34  ■81 

S-43 

66-86 

3-12=98-88,  Damoiir. 

40-61 

64-98 

4-41=100,  Thomson. 

'.        "             "    'g.=S-918 

40-50 

1-00 

51-03 

8-83,  S-e  8-64=100,  Hermann 

The  fibrous  ia  the  wood-arsenate,  (^HoUkapfererx),  a  variety  from  Cornwall,  pre- 
senting a  soft  Yelvet-like  surface,  and  a  siskin  or  greenieh-graT  color. 

B.B.  in  tha  foroapa  afforfls  a  brown  crystalline  bead ;  on  charcoal  fnaes  with  a, 
kind  of  deflagration,  and  yields  arsenical  fumes  and  a,  white  brittle  metallic  globule, 
which,  as  it  cools,  heeomas  covered  with  a  red  scoria.    Dissolves  in  nitric  acid,  and 

The  cryBtallized  varieties  ocenr  diajxised  on,  or  coating,  oavities  of  quartz,  at  the 
Cornwall  minea;  also  in  inferior  specimens  at  Alston  Moor,  in  Cumhewand.  Found 
at  Camsdort  and  Saalfeld  in  Thnringiu,  in  the  Tyrol,  the  Bannat,  in  Siberia,  Chili, 
and  other  places. 


-    CONICEALOITE.    Konichalcit,  Sreit.  and  Plattn.,  Po^  Ann.  IsEvii,  189. 

Renifonn  and  massive. 

H.=4-5,  G.=4'123.  Color  pistachio-green,  incliningto  eme- 
rald-green; streak  the  same.  Subtranelucent,  Brittle.  Fracture 
splintery. 

Composition. — (Ou,  On)'  (*,  jts)-l-liS,  with  soma  vanadic  acid  replacing  (!)  part 
oftho  phosphoric,  the  copper  and  lime  in  equal  pi-oportions,"the  arsenic  to  theother 
acids  as  2  :  1.    Closely  alliud  to  olivenito  and  volborthite.     Analysia  byFritzache, 


As30-68,         P8-81,         V1-T8, 
Probably  from,  Hinujosa  de  Cordova, . 


Cu  31-76,        Oft  21-86. 
1  Andalusia,  Spain. 


EUCHEOITE,  Brsithaipt. 

Trimetric.  J:  J=92<^  8',  0  :  U=148°40'; 
a-.h:  0=0-6088  : 1  : 1-038.  Observed planps 
as  in  the  annexed  figure,  ll :  IJ^llf  20', 
**  :  U=121'=  20',  n  :  |t=132''  24',  n  :  2i,= 
140°  36i',  2i  :  2*  (ov.  40=101°  13'.  Qeav- 
age :  /and  1*.     Faces  1*  vertically-  striated. 

H.=3-5— 4.  G.=3-389.  lustre  vitreous. 
Color  bright  emerald  or  leek-green.  Trans- 
parent— translucent.  Fracture  small  con- 
choidal— uneven.    Eather  brittle. 

(7i»jij>osi!io».—Ou'j!.8-f'7i[=Arsenio  acid  84-15,  oxyd  of  copper  47-15,  water  18-^0 
=100,  Analyses  :  1,  Turaer,  (Edinb,  PhiL  J.  iv,  301);  2,  8.  KUhn,  (Ann,  d,  Ch.  u. 
Pharm.  li,  128);  4,  Wohler,  (ib.  286): 
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:.  Libethen,  3302        4T-BB        18-80=99'6T,  Tiii-ner. 

2.         "  84-42         46-B7  19-31=100-'70,  Kiihii. 

8,         "  33-42        48-99        19-31=,  Oa  1-12=99-84,  Eillin. 

4.        "  83-23        48-09        18-S9=e9-T0,  Wohler. 

In  the  matrass  loses  water,  beoomes  yellowisli-green  and  friable.  B.B.  on  char- 
coal is  rodueed  in  au  instant  with  a  kind  of  deflaKcation,  Isaving  a  globule  of 
malleable  copper,  witb  white  metallic  pacfdcles  disseminated  throughout  tlio  mtiBS. 

Occurs  in  quartzoaa  mica  slate  at  Libethen  in  Hungary,  in  crystale  ot  considerable 
size,  having  much  resemblance  to  dioptase.  Its  name  is  derived  from  cu^pua,  beati- 
tifid  color. 

If  the  prism  2i  were  made  the  fundamental  vertical  prism  in  cuchroite,  then  /;  / 
wonld  equal  JOl"  18',  and  II :  lI(toi>)=8'i''  62',  nearly  as  in  wolfram  and  hopeite. 
The  cleavage  is  not  in  aceordanee  with  this  view. 

ASSENIOSIDEEITE,  Hufrinoi/.    Araenccroeite. 

In  flbroua  coneretiona  of  a  yellowish-brown  and  somewhat  gold- 
en color,  resembling  cacoxene ;  the  fibres  large  and  easily  separate 
between  the  fingers;  when  rubbed  in  a  mortar  the  powder 
adheres  to  the  pcstie. 

H.:^l~3.  G.=3-520,Duf.,  3-88,  Hamm.  Lustresilky.  Pow- 
der yellowish-brown,  rather  deeper  in  color  than  that  of  yellow- 
ochre. 

Composition, — Aa',  Fe',  6a',  S",  (Eammelaberg  from  his  analyslB)=Araeiiio  acid 
40-S3,perosyd  of  iron  39-3'7,  lime  11-88,  water  S'23.   Analyses;  1,  Dnfc^noy,  (Ann. 
d.  M.  |4],  ii,  843,  182);  2,  Rammalsberg,  (ad  Supp.  20,  and  Pogg.  Ixviii,  608); 
Ss        ^e       Stn      Ca        £        fi 

1.  34-26    41 -31     1-29      8-48    0-76    8-75,  Si  4-04=S8-84,Dafr^Qoy. 

2.  39-16    40-00 la-18     —    8*66=100,  Rammelsborg. 

The  arsenic  in  Rammelsberg's  analjsia  was  determined  by  the  loss.  His  cesnlts 
give  no  very  simple  formula.  Dufrilnoy's  correspond  to  As',  Pe',  (or  Pe°),  Oa',  ll*. 
The  mineral  appears  from  the  analyses  to  vary  in  constitution.  Taking  the  mean 
of  the  two.  after  reducing  Dufrfenoy'a  to  a  percentage  rate,  the  silica  and  loss  ex- 
cluded, gives — 

A.  Mean  resi-dt,      Ss37-B5      Pe41-19    Sn  0-6S  Ca  10-63     £0-40     38-94. 

B.  Oxygen  ratio,        13-09  12-64  0-21  8-00        0*03        1-94. 
From  this  we  obtain  very  nearly  the  oxygen  ratio  26  ;  24  ;  8  ;  16,  and  the  ratio 

of  constituents  Aa',  ^Pe^  Oa°,  S",  which  affords  the  formula  Ca°As-i-4Pe''As-|-16R 
=ArBenic  37-86,  peroxyd  of  iron  42-1*,  lime  11-11,  -watere-SS. 

According  to  Fournet,  areenioeiderite  ie  essentially  cacoxene  with  the  ;phoaphoric 
acid  replaoS.  by  arsenic  aoid,  and  havingthe  corresponding  formula  Pe*  As'-|-18fl; 
bnt  this  exceeds  the  proportion  of  water  by  nearly  one  half,  and  does  not  take 
into  account  the  lime. 

B.B.  fnses  to  a  black  enamel,  with  a  feeblo  arsenical  odor  developed  on  adding 
aoda.     Dissolves  readily  in  hot  nitric  or  muriatic  acid. 

This  species  occurs  in  a  manganeae  bed  atRomaneche  in  tiic  Department  of  Saoue 
at  Loire,  France. 

PHARMACOSIDERITE,  Hani.     Cube  Ore.     'Wurferlerz,  TP:      Far  Areeniat^,  H. 
Siderite.    Bendantite,  Levy. 

Monomotric;  tetrahedral.  Observed  planes  0, 1,  2,  /;f.  1,  53, 
etc.  Cleavage;  cubic;  imperfect  O sometimes  striated  parallel 
to  ita  edge  oiintorsection  with  plane  1,  (f.  53) ;  planes  often  curved. 
Karely  granular. 
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FCYDKOUS   VIIOSPHATES  ABD  AltSEKATES.  i^d 

H.=2-5.  G.=2'9 — 3.  Lustre  adamantine,  not  very  distinct. 
Color  olive-green,  passing  into  yellowish-brown,  bordering  some- 
times nponhjacintli-rea  and  blackish-brown ;  also  passing  into 
grass-green  and  emerald-green.  Streak  olive-green — brown,  yel- 
low, pale.     Subtransiucent.     Rather  sectile.     Pyroelectric. 

Gomposimn.-t%'  lB-HS^B'le>+]8fi=(*'e',ffe}'jSs'-|-18  fl=Ai«enio  acid  40-4, 
parojtyd  of  iron  281.  pTOtoiyd  of  iron.  12'6,  water  lB-9 ;  ooeocding  to  G.  IU)Be 
probably  S'e'lB'-J-XSfi.     Analyeis  by  Berzeliua,  (K.  T.  Ac.  H.  1821,  p.  S64) : 

40-20  2-B3  89-20  O'SB  18-91,  gangne  I-l6=102-flB. 

Exposed  to  a  gentle  heat,  it  becomes  red  ;  a  liigbcr  temperature  causes  intumoa- 
oenoe,  but  dr ii'es  off  littla  or  no  arsenie,  and  leaves  a  red  powder.  B.R  copious 
arBenieal  fumes  are  emitted  on  charcoal,  and  a  metallic  Bcoria  is  obtained  iu  the  re- 
ducing flame  wbiob  acts  on  the  magnetic  needle. 

Cube  ore  was  formerly  obtained  at  the  mines  of  Hnel  Gorland,  Huai  Unity, 
and  Carharract  in  Cornwall,  coatiug  caTitiea  in  quartz,  with  ores  of  copper  ;  now 
found  in  quartz  at  Bardie  GDI  in  Cumberland,  in  small  brilliant  orystatsi  also  in 
Australia;  at  St.  Leonard  in  France ;  and  at  Sohneeberg  and  Sohwarzenborg  in 
Saiony. 

BKiTDiNTTTE,  Lffttg.    This  mineral  from  Horhausen,  Nassau,  has  been  referred  to 

Cube  ore,  but  Brooke  gives  reason  for  believing  it  distinct.     Form  according  t 

Levy,  rhombohedral ;  R  :  R=W°  80',  but  faces  not  ei         "'    '       '  " 

obtained  in  two  imperfect  analyses,  (Pliil.  Mag.  [B],  s 

Is  -&  S  ¥e 

8-63  1-48  la-Sl         42-46 

13-aO  «n<fef.  12-36  31-65 


i  the  formula  Pe'  t.s+B'k. 
kvrsBXD  Forms. — Cube  ore  lias  been  observed  altered  t' 
(Pe'E'),  Red  Iron  Ore.  (Pe> 

WAVELLITE.    Subpbosphat 


t  be  distinct  from  tiie  above. 


Psilomelane,  Limonite, 


)  of  Alumina.     Devonite.     Alumi 
Lasionitfl,  ^uchs^ 

Trimetric.  I:  J=126°  25',  C  :  11=143°  33' ; 
a-.l:  c=0-7431 : 1  : 1-4943.  Observedj)lanes  as  in 
the  annexed  figure,  with  also  1,  Sa  and  if  1 :  I=1^Q° 
4'r',l  :  1  (mac.)146°28',(braeh.)110''20'and(bas.) 
79°  34',  2a' :  22  (pyr.)  117°  53',  118°  33',  (baa.)  93^ 
7',  *i :  *}=133'' 57'.  Cleavage:  /rather perfect:  also 
brachydiagonal.  Usually  in  hemispherical  or  glob- 
ular concretions,  having  a  radiated  structure. 

H.=3-35— 4.     a.=2-337,  (Barnstaple),  Haidin- 
ger;  2'3616,  (L-ish  variety),  Richardson.     Lustre 
vitreous,  inclining  to  pearly  and  resinous.     Color  white,  passing 
into  yellow,  green,  gray,  brown,  and  black.     Streak  white.     Trans- 
lucent.   Index  of  retraction  1'52. 

fflmposifion.— (S\'&'+18tll-}-iAlF=Alumina33-a,  phosphoric  acid  S4-B,  alumi- 
ninin  1-5,  fluorine  3-1,  water  a6-6=!l00.    Sonnonsohein's  analvsis  corresponds  nearly 

toSi^+iafl. 

Analyses :  1,  2,  Fncha,  (Sehwaig.  sxiv,  121)  ;  3,  Berzelius,  (3ohw.  J.  xxvii,  63),  4 
—1,  Erdmann,  (Schweig.  Ixix.  164);  S.Hermann,  (J.  £  pr.  Chem.  sxxiii,  288) j  9, 
Sonncnschien  (J.  f.  pr.  CnenL  liii,  344} : 


,  Google 


DESCItrPTIVE   MINERALOGY. 


ai 


37-20  36-12  28-00 


fi        HF    ¥e 


4,  Strigis,  blue, 

6.        "      greeii,  yellon 

6.    .    '■      brovm, 

8  Zbirow, 

9  Allendorff, 


,  _. ..  — =100Fneh3. 

!5'8B  83-40  36-80     2-06  1-35,"  Ca  0-50=99-; 

"     3  34-06  27-40     f»-(W9l-OO=99-0a,  Evd. 

9  BB-aS  37-10    (race  2-a9=99-46,  Erd. 

0  31-66  24-01     trace  3-31.  Si  '7-gO=99-9t,  Ecd. 

9  Sa-46  24-00    iroM  1-6     Si  8-06=100,  Erd. 

9  34-29  26-34  F  1-69  l-20=98-91,  Hacm. 

SS-le  S2-16  28-32  traee  ClaO-86,  Si  3-70=e8'80,  So 


a  Wlthperozydof  ItfoDganese, 

Harmann  obtained  muoh  lass  flaorine  than  Barzalins,  and  givaa  a  different  formula. 
But  Borzalius  remarke  tliai  this  ingi-adientinay  easily  fall  suort. 

B.B.  whitens  and  intumesoes,  but  is  infusible ;  giyes  the  reaotibn  of  phoaphoma. 
In  a  matraas  yielda  water,  and  oets  oa  glass  from  the  hjdrofiuaj'ie  acid  present. 
Reituoed  to  powder,  aad  heated  with  snlphurie  acid,  it  girea  off  a  yapor  which  cor- 
rodes glass. 

WaTellita  waa  first  diaeovered  in  a  tender  clay  elate  near  Barnstaple,  in  DaTon- 
shire,  bj  Dr,  "Warell.  It  has  ainoe  been  found  at  Olonmel  and  Cork,  Ireland;  ill 
iJie  Shaint  isles  of  Scotland,  at  Zbicow  in  Bohemia;  at  Frankenberg  and  Langeu- 
striegis,  Saxony ;  Diensbarg  near  Giasaen,  Hease  Darmstadt ;  on  brown  iron  ore  in 
the  ^ra  limestone  at  Amharg  in  Bavaria,  (the  Lasionite  of  Fuelia) ;  in  a  Manganese 
mine  at  Weinbaeh  near  Weilbut^  in  Nassau,  (Genth) ;  at  Villa  Eica,  Minaa  Geraes, 
Brazil 

In  the  United  States  reported  as  found  near  Saxton's  River,  Bellows  Falls,  N.  H. ; 
also  at  the  slate  quarries  of  York  Co.,  Pa.,  near  the  Susqnehannah ;  found  at  Washing- 
ton mine,  Davidson  Co.,  N.  C,  with  aetinolita,  pyrites  end  native  silver. 

A  WavelUte  EOotaioing  oxjd  of  lead  occurs  at  Rosifires  in  aialaotitos,  aa  detected 
by  Berthier. 

CACOXENE.    Kakosen,  Bteinmwnm. 

Occurs  in  radiated  tirfts  of  a  yellow  or  brownish  yellow  color. 

H.=3 — 4.     G.=3-38.     Beeomes  brown  on  exposure. 

)  be'  HE  iron-wavelliio.  (B^e,  Slj^P'-j-lBlt,  hut  doubt- 
L,  (Leonh.  Orykt.  7S0)  ;  2,  Holger,  (Baumg.  Zeits.  viii, 
>n'sMin.,  i,476): 


Gomposition.' — Supposed  ■ 
fuL  Analyses;  1,  SteinmaE 
1B9);  S,  Richardson,  (Thomi 


Oa       Si 


a  and  HF 
1.  Zbirow,  1001    88-32     17-86    0'16     890    26-95=9919,  Stainmann. 

a.       "        11-39    36-83      9-20    3-30    18-98,  with  Mg7-88,  Zn  1-28,  Sll-29,H. 

3.       "        4S-1      30'5      l-I      2-1       30-2,  with  ]5tgO-9=97-9,  Rich. 

The  difterenoes  are  svippoaed  to  be  due  to  impufitiea.  Steinmann's  analysis  of 
wavellite  waa  made  on  a  specimen  from  Zbirow,  and  has  the  composition  of  true 
cacoxene,    B.B.  acts  like  wavellite,  except  that  it  affords  tlie  reaction  of  iron. 

It  occurs  at  tha  Hrbeok  mine,  near  Zbirow  in  Bohemia,  along  with  an  earthy 
brown  iron  ore,  in  the  graywaeke  formation. 

CHILDEENITE,  Lmj/. 

Trimetric.  / :  7=111°  64',  0 :  11= 
136"  26' :  a  :  5  :  c=0-9512  : 1  : 1-4798. 
Observed  planes  as  in  the  annexed  fig- 
lu-e,  -with  also  1 1.  0:  ^i—1^1°  53', 
0 :  1=131°  4',  O  :  f =142°  35',  O  :  vi 
=90°,  1  ;  1  (mac.)  130°  4',  {bracb.,  or 
!*,)  102°  41',  (bas.)  97°  52',  2iE :  2*  (ov.  0)=n°  46',  B.  and  M. 
Cleavage :  i%,  imperfect. 
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B:.=5.  G.—3-lS—Z-^i;  3-18i,  Keiigott.  Lustre  vitreoua,  inclin- 
ing to  resinoua.  Color  yellow  and  pale  yellowisb-brown,  also 
yellowisli-white,  and  brownish-black.  Streak  white,  yellowish. 
Translucent.     Eracture  uneven.     In  a  matrass  much  water. 

Chmposition, — (fe°,  Si)'  P'-f-lSfl,  with  the  protoxyfls  to  the  alumina  aa  4  3= 
Fhosphorlo  aoid  37'8,  alumina  14-4,  protoxyd  of  iron  31'8,  protoxjd  of  tnanganeae 
8-9,  water  17-6=100.  In  the  formula,  the  oiygan  ratio  for  the  bases  and  phosphoric 
oeid  is  15  ;  16  ;  Rammelaherg's  analjais,  (Pogg.  Ixxxv,  485),  which  follows,  aftori. 


iSlG'' 


'O-aa,  KainmelBbBre 
of  iron  and  manganestt. 


P  28-93   Sll4'44  i'o  S0-6S   Mn  B-Ot   MgO'X^ 

B.B.  color  of  flame  blnish-gceen  ;  with  the  fluxes  rea 
Soluble  in  mnriatio  aoid  after  long  ignition. 

Ooours  in  crystals  and  opyatalline  coats,  on  apathio  iron,  pyrites  or  i^uartK,  and 
aometimes  with  apatite  near  TaTiatoeb  in  Devonshice  ;  on  slate  at  Crinms  in  Com- 

If  the  dome  2i  be  made  the  fundamental  vertical  priam,  then  /;  J=:104°  14',  IJ  : 
II  (top)=73°,  H:  li(Ib.)=8'7o  14';  the  cleavage  maerodi agonal ;  a-.b:  c=)-8614: 
1  :  1-2863. 

ERINITE,  Said. 

In  mammillated  crystalline  groups,  concentnc  in  structure  and 
fibrous,  and  rough  from  the  terminations  of  very  minute  ci'ystals  ; 
the  concentric  layers  compact,  and  often  easily  sepai'able.  Traces 
of  cleavage  in  one  direction. 

n.=4-g — 5.  G.=4-043.  lustre  almost  dull,  slightly  resinous. 
Color  fine  emerald-green,  slightly  inclining  to  grass-green.     Streak 

f'een,   paler    than    the  color.     Subtranslucenfc — nearly   opaque, 
rittle. 

Compoiitiim. — 6o'3;s4-afi:=Apaenio  acid  S4''I,  oxyd  of  copper  69'9,  water  6-4= 
100.     Analyses,  (approximative),  by  Turner.  (Ann.  PhiL  [3],  1838,  iv,  164); 
Ss  33-18,  6u  59-44,  S  6-01,  Si  1-T7=100. 

Erinite  occurs  associated  with  otlier  arsenates  of  copper,  in  the  county  of  Lim- 
erick. Ireland,  whence  its  name. 

COBBWiLLrrii^Zippe  thia  names  an  araenate'  of  copper  from  Comw^l,  whioh 
afforded  Lereh,  asmean  of  two  analysBB,  (Ramm.  4thSupp.  133) :  As  80-31,  F  3-16,  Ou 
54-fll,  a  13-03=100,  loading  to  the  formula  Ou'  As-l-SH.  G.=4-166  ;  H.=4-S.  It 
oeeurs  amorphous  of  a  Maokish  or  verdigria-green  color,  and  is  asBoeiated  with 
olivonite. 

PE08PH0CHALCITE,  Kabdl.    Pseudomalachite.    Hydrous  Phosphate  of  Copper 
Dihydrite,  Serm.    Kupferdtaaporo,  Kiihn.     Lunnite,  Bernhardt. 

Ti'imetric;  hemihedral,  producing  mono- 
cHnic  forma.  /:  7=109°  38',  0  :  lt=U6° 
18i';  a:  b:  c=V^  :  1  :  0-6667.__  Observed 
planes  as  in  the  annexed  figure,  n  :  *a=141'' 
I'  and  38°  56',  1  :  1=11T''  49',  O  :  ^^=166= 
34',  n  :  12=168°  46'.  Cleavage :  ti  imper- 
fect. Also  reniform  or  massive  ;  indistinctly 
fibrous,  and  having  a  dmsy  surface. 

H.=4'5 — 5.  G.=4 — 4-4.  Xustre  adaman- 
tine, inclining  to  vitreous.  Color  dark  eme- 
54 
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Cu 

a 

24  ■TO 

88 '20 

5-a7=98'e7,  ArfTedeon. 

23  ■7  S 

68-76 

7-60=100,  Hermimn. 

2B-30 

68-21 

6-4H=100,  Hermann, 

UW 

67-26 

8'20=100,  HeruianiJ. 

21-62 

fl8'74 

8-64=08-9O,  Kulin. 

20-81 

71-73 

7-40=100,  Kflhn, 

34-18 

69-61 

6-26  (or  loss)=100,  Kfilin 

20-4 

10-8 

8-4=99-8,  Ehodins. 

iM  DmCEirTIVE  MIKERAlOQy, 

raid,  verdigris,  or  blackish-green,  often  darker  at  the  surface.  Streak 

freen,  a  little  paler  than  the  color.  Translneent— suhtranalucent. 
'racture  smalt  conchoidal— uneven.     Brittle. 

Gampositioti.—t}a''f+'ii'&  (Nos.  2  and  4,)=Phosphorie  naid  24-3,  onyd  of  copper 
980,  -water  7-7=100.  (Ju'P+Sfi  (Knhn),  {Nos.  5,6,  8,)=Phosphoric  acid  21-1,  oxyd 
of  copper  70-9,  watei'  8'0.  Analysea  :  1,  Arfvedson,  fjahresb.  iv,  148) ;  2 — 4,  Her- 
mann, (J.  £  pr.  Chem.  xjcxvii) ;  5-7,  Kiihn,  (Aon.  d.  Ch.  n.  Pharm.  xsxlv,  218, 
andU,  124);  8,  Ehodins,  (Pogg.  Isii,  369): 

Rhaiubreitenbacb, 

Niachno  T^lek,  G.=4-2I 

"       Dihydrite,  6.=:4-4, 

Rheinbreitenbaoli,  0.^=4 '4, 

Hirschberg,  Voigtland, 

7.  "  Xnoferdiaspore,    24-18 

8.  libethen,  Rheinbreitenbaeli,    ""' 
The  compound  Oa''P-4-8fl  of  Kuhn,  (Nob,  7,3,  1 ),  is  named  Pra»!B  by  Breithaupt. 

The  Diliydrite  ie  here  inolnded. 

B.B.  fuses  readily  to  a  small  Tesieular  metalloidal  globule.  Dieeolres  without 
efferreBoencB  in  uitrio  acid ;  more  readily  it  heated. 

Phosphoehaloite  oeoura  in  Tains  traTersing  graywaete  elate  at  Tirneborg,  near 
Rheinbreitenbach,  on  the  Ebine,  and  is  associated  with  quarti  and  other  ores  of 
uopper ;  also  at  the  other  localitiee  above  enumerated ;  also  in  Cabarras  Co.,  N.  G. 

EuLrrs,  Breithaj^t. — Thie  mineral  la  near  phogphochalcite  and  also  libetbenite. 
It  is  described  as  occurring  in  reniform  or  botryoidal  shapes.  Structure  radiating, 
foliated.  Also  aniorpboua.  Cleavage  perfect  in  one  direction.  H.^1-6 — 2.  G.= 
3'3 — 4-27.  Lngtre  pearly.  Color  verdigris  to  emerald-g^een.  Streak  paler.  Com- 
poBJfe'on.— Gu'P-|-3a=PhOBphorio  aoid  24-0,  oxyd  of  copper  68-9, -water  9-1.  Rho- 
dioB's  analyeoe  gives  0u'P-f-2B=:PhoBphoric  acid  28-6,  oiyd  of  copper  64-1, -ffater 
7  ■3=100. 

Analyeea;  1,  Borgeniann  ;  2,  Hermann,(J.  f.  pr.  Chem.  xKsvii);  8,Rhodiu8,  (Ann. 
d.  Chem.  u,  Pharm.  Isii,  871); 

p        Ou       a 

1.  Khl,  24-98         66-99  9'06=99-98.  Berireinann. 

2.  Hiechne  Tagilak,      23-14 
8.  Ehl,  28-9 

The  title  of  the  mineral  to  the  rank  of  a  distinct  species  is  yet  uncertain. 

Tasilitb,  Hermanti. — Occurs  at  Nischne  Tagilak  in  reniform  massea  on  brown  iron 
ore.      Structure    fibrous   and  earthy.      H,^».     G.=S-5.     Color  emerald- green  to 
mountain  green.      Corny DSJW(m.—6u'5^-|-3S=Pho6pho:-ic  acid  27-7,  ojiyd  of  copper 
61-8,  water  iO-S=:100.     Analyses  by  Hermann,  (J.f  pr.  Chem.  xxxvii), 
f  26-44  Gn  61-29  H  10-77  Pe  1-60=100. 


Trimetric.  Observed  planes,  O,  ^*,  7!  Cleavage:  O,  perfect. 
Usually  reniform,  massive ;  sti-uctui-e  radiate  foliaceous,  surface 
drusy. 

H.=l— 2.  G.=3-03— 3-098.  Lnstre:  O  pearly;  other  faces 
vitreous.     Color  pale  apple-green  and  verdigris-green,  inclining 
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to  sky-blue.    Streak  a  little  paler.     Translncent — ^subtransliieent. 
Fracture  not  observable.     Very  sectile.     Thin  lamiiife  flexible, 

Cbrnpuritioii.— Cii''3s+10fi+6ae{f)=ArBenie!icid  25-4,  oxyd  of  copper  43-8, 
water  IS'8,  carbonate  of  lime  11-0=100.  The  oarljomita  of  limB  maybe  an  impuri- 
ty.   Analysis  by  Kobell,  (Pogg-  xriii,  afiSl: 

Falkenstein,  Tyrol,     Is  SS'Ol         6a  48-88         fi  11-46         CaC  13-66=100. 

B.B.  decrapitataa  briskly,  throwing  off  fine  fragments  which  tinge  the  flame 
green,  biackena,  and  fuses  to  a  steel-gray  globnle,  not  eryetalliue  on  its  surface. 
On  ehareoftl  emits  moisture  quietly,  and  after  a  long  eontjnuanee  of  the  blowpipe 
heat,  swells  a  little  from  the  extrication  of  the  vapor  otarBeoio.  With  soda,  an  im- 
pavfeetly  fluid  mass  h  obtMned,  which  contains  a  white  metallic  nucleus.  Soluble 
ID  B^ida  evolving  carbonic  aoid. 

This  mineral  naually  occurs  in  the  cavities  of  calamine,  calc  epar,  or  quarts, 
accompanied  by  other  ores  of  copper,  appearing  in  small  aggregated  and  diverging 
fibrous  groups  of  a  pale-green  color,  and  possessing  a  delicate  silky  lustre.  It  has 
been  observed  in  the  Bannat ;  at  Posing  and  Libetben  in  Hungary ;  Nertschinak  in 
Siberia;  Falkenstein  and  Sohwata  in  the  Tyrol ;  Saatfeld  in  Thuringia;  Riechels- 
dorf  in  Hesaia ;  Schneeberg  in  the  Erzgebirge. 

Ramraelsberg  suggests  that  this  species  may  be  related  to  Aurichalcite  ;  the  lat- 
ter has  a  yellowish-green  color  and  maj"  thus  bo  distinguished, 

DELVAUXENE,  Dwmont.     Delvauiit. 

Massive  and  earthy,  witli  a  yellowisli-browii,  bi-ownisb-black, 
or  reddish  color. 

H.=3-5.  G.=l-85.  Waxy;  dull.  Opaque  to  traneluceiit 
on  the  edges, 

Compoiition.^'Pe'^+Hi  fl=:Pho3phorie  aiiid  16-9,  peroiyd  of  iron  36-8,  water 
48-3=100.  Pe'P-flsS,  Delvaux.  Analyses:  1,2,  Dumont,  (L'Institut,  No.  276) ;  3, 
Delvauii, (Bull.  Acad.  Briix.  18S8, 147); 

1.  ReMak  brown,         P  16-04         Pe  84-20         S  49-16=100. 

2.  Brownish  blath,  16-67  36-62  46-81=100. 

3.  18-20  40-44  41-13=a9-'!7 


, j.|. . .    )e  a  hydrous  phosphate  of  peroxyd  of  iron. 

Occurs  foliated  and  radiated,  with  one  perfect  cleavage  and  one  imperfect ;  hya- 
cinth-red or  reddish-brown  ;  etieai  reddish  ochre-yellow.  B.B.  fuses  and  colors 
the  flami!  hlnish-green.  Soluble  in  muriatic  acid,  ioond  in  limonite  near  Berann 
in  Bohemia ;  also  near  Kertsoh,  Crimea.    It  is  altered  Vinianite,  (Breit.) 

DUFR  UNITE,  Bronffn.     Green  Iron  Ore.     Kraurite.  Br.     Grunoieenetein,  Jf 

Triraetric.  /:  Tabout  123°.  Cleavage:  brachydiagonal.  Radi- 
ated fibrous,  with  a  drnay  surface. 

r[.=3-5--4.  G.=3-3— 3-4.  Lustre  ailky,  weak.  Color  dull 
leek-green,  hlaekish-green ;  alters  on  exposure  to  yellow  and 
brown.     Streak  siskin-green.     Subtranslucent. 

CompoiiMon.— Po'P+2lfl=Phosphoric  aoid  380,  peroiyd  of  iron  63-1,  water  8-B 
=100.  Analyses:  1,  Karsten,  (Arch.  f.  Bergb.  u.  Hutt.  xv,  24-S);  2,  Vauquelin, 
(Ann.  Oh.  Phys.  xxx,  202); 
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P  SY-ia  J'e  6 


B.B.  Fuses  easily  to  a  slag.     Occurs  i 

MBLS!iom.oK,  FiMha,  (J.  f.  pcakt.  Oh.  : 

Rabenetsin,  containing  in  100  pacta,  88'! 

Erotoxjd  of  tnanganase  and  9  to  10  per 
ladjisb-Breen  color. 


.  Saxony  and  Haute  Vienna,  France. 

rii,  I'll). — This  ia  aphosphate  of  iron  from 


Monoelinic;  C=80°  30',  I:  I  (front)=56°  (side)  124°.  Ob- 
:ierved  planes  as  in  the  annexed  figures.  0  :  -^i=99°  30',  0  : 
li=12S°  48'.  Cleavage :  basal,  higlily  perfect.  Al 
hemispherical ;  structure  radiated  fibrous. 


H:.=2-5 — 3.  G.=4'iy— 4-36.  Lustie  O  peaily ,  claeftrhere 
■ritreous  to  resinous.  Color  dark  veidigri'^gieen,  inclining  to 
blue;  also  dark  blue.  Streak  verdigris-green.  Subtranslucent. 
Not  very  brittle. 

(hmpoiition, — Cu'Ss+afi^Ou'As+SOn  fi^Araenio  acid  80-2,  oxyd  of  copper 
62-7,  watar  'i-l:=IO0.  Analyses:  1,  Rammalsberg,  (2d  Supp.  78);  a,  Damour, 
(Ann.  Cli,  Phys.  [3],  idii)  : 

Is      P      Cu      a     Pe 
1.   Cornwall,    G.=4-358-4'8S0,  afl-71  0'64  60-00  7-64  0*39,    Ca  0-60,  Si  1-12=100,  R. 
a.        "  G.=4-S12,  27-09  1-60  62-80  7-57  0-49=98-44,  Daniour. 


B.B.  deflagi-ates,  fnges  readily,  and 
Occurs  in  Cornwall,  with  other  ss! 
very  dark  blue  color  and.  briUiant  lust 
ted  in  diverging  groups,  or  diaposad  in  extremely 
quartz.     Hence  the  name  aphaneiiU,  from  'afayr, 


arsenical  fumes.     Soluble  in  aaida. 
nopper.     The  crystals  nsnally  present  a 
■ely  recognizable,  being  aagrega- 


CHALCOPHYLLITE,  ] 


,  W.  and  L.     Kupfar- 


Rhombohedral.       E  :  E=69°  48',  0  ■ 

J  .S— 108°  44' ;  a=3-5536.  Observed  planes  : 

i?,  2,  0,-\,  I.    \  :  4=88=  46',  0  :  |=124° 

~"        "'  0  biglily  perfect,  ■which 
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plane  is  sometiities  ti'iangularly  striated.  Also  foliated  raas- 
aive,  and  in  druses. 

H.=2.  G.=3-4 — 2'66.  Lustre  :  of  0  pearly;  of  otiier  faces, 
vitreous  or  subadamantine.  Color  emerald  or  gi'ass-green  to  verdi- 
gris-green. Streak  somewhat  paler  than  tire  color.  Fracture 
scarcely  observable.     Sectile. 

0(KnposiHoii.—(}a'l.s+liS,  DamoursiAraeDio  aoid  24'9,  oxyd  of  oopper  Sl'l, 
Trntar  33'4.  From CJienavix'a  analyHis,  0a'AB+]2B^Ap3etiie  acid  21-31,  oiyd  of 
copper  S8-7I,  water  19'98. — From  Hermann's  annlyHia,  ftu'S,B-|-a3S=Arseiiie  aoid 
18"02,  oxyd  of  coppar  49-61,  water  SS-St. — Analyses ;  1,  Cbenovix,  (Pliil.  Traue. 
1801) ;  2,  Hermann,  (J.  f.  pr.  Ch.  xsxiii,  294}  ;  3,  4,  Damour,  {Ann.  Ch.  Phya.  [S], 
xiii,  404): 

AB       Cn       a 

1.  Cornwall,  21-  68-  21=100,  Chenevix. 

3,         "         0.=2'43S,     n-Sl        44-46        81-19,  t'e  2-92,  Si  andP  8-93=100,  H. 

3.  "  G.=2-659,     19-85         63-92         28-94,  S!  1'80,  P  l-29=99-80,  Dam. 

4.  "  '■  21-27        53-30        2a-68,  Si  2-13,  P  1-58=99-84,    ■' 
B.B.  decrepitatea,  loaas  color  and  transparency ;  on  oharooal  emits  arsenioal  fumes, 

and  fuses  to  a  blaek  globule,  after  forming  a  black  spongy  scoria ;  witli  soda  affords 
copper.    Soluble  in  acids  and  ammonia. 

The  copper  mines  of  Tingtang,  Huel  Gorland,  and  Huel  Unity,  near  Redruth, 
are  its  principal  localities  u  Cornvall.  Occurs  also  orystatlized  in  iron  ore,  at 
Saydft  in  Saxony;  in  minute  cryafaJs  at  Herrengrund  in  Hungary ;  Moldawa  in  the 
Bannat. 

Taking  ^£aa  thefundamentalrhombohedon,  then  JB:fi^88°46',  aiid(i=:l-tT68. 

AtTEEED  Forms. — Found  altered  to  Chrysoeolla. 


Trimetric.  I:  7=119*'30';  119=  9',  Descl.;  li 
15=72°  22',  Observed  planes  as  in  the  annexed 
figure.  Cleavage  lateral,  but  obtained  with  diffi- 
culty.    Rarely  granular. 

H.=2— 3-5.  G.=2-882,BourDon;2-926,Haid.:  ^ 
3'985,  Hermann  ;  2'96i,  Damonr.     Lnstre  vitre-  ] 
oas,  inclining  to  resinous.     Color  and  streak  sliy- 
blue — verdigris-green.  Fracture  imperfectly  con- 
choidal,  uneven.     Imperfectly  sectile. 

ComposiH<Hi.~W  Cu,  6  Si,  8  (iSs-f4&),  75  3 ;  [=5  fln^ls+li^+l 5  ft].  Anal- 
yses; 1.  T.  Waohtmeister,  {K.  "V.  Ac.  H.  1832,  801;  2,  Hermann,  (J.  f.  pr.  Ch,  XKsiii. 
290);  3,4.  Damour,  (Ann.  CKPliys,  [8],  xiii,  404): 

la    &     Cu    SI    a 

1.  Cornwall,  20-79    3-61    35-19      81)8    22  24,Pe3-41,gi4-04,  gaagiie  2-9a=100'2e, 

2.  "  23-06    3-78    8fl-38    lO'SS    25-01,  "    O'98=.lO0,  Hermann.  [Waeht. 

3.  "  22-23    3-49    37'18      9-68    26-49=:B8-06, Damour. 

4.  "  2S-40    8-24   87-40    10-09    25-44=98-47,        " 


The  above  conatitution,  as  far  as  the  proportion  of  the  bases  and  acida  ia  con- 
cerned, is  deduced  by  Rammelsberg  from  Waehtmoister's  and  Damour's  analyses. 
Herraann'a  givea  20  On,  6  SI,  6As,  60  fl. 
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iSO  OKSCBIITIVE  MINEKALOC+Y. 

B.B.  lusea  color  and  transpftrenoy,  emits  arsenical  fumBfl,  audon  eliarooal  beooniaB 
A  black,  friable  scoria,  contamins  some  metallic  globules.  With  borax  a  green  glo- 
bule, and  a  partial  reduetion.    DissolTeB  io  nitric  aeid  without  effervescenee. 

Crystals  occasionally  an  inch  in  diameter;  usoally  qnite  small  Occurs -with  Tarioiie 
ores  of  oopjier,  pyrites,  and  quartz,  at  Hviel  Gorland  and  Hue!  Unity,  in  Corn- 
wall ;  also  in  minute  crystals  at  Hcrrengrund  in  Hungary,  and  in  Voigtiand. 


Dimetric.     0 :  li—lSS"  35' ;  a=l-2534. 

Observed  planes  as  in  the  annexed  figure; 

0  :  ii=Ur  56',  0  :  |  i=l'^°  T,  0  :  2i= 

^    111°  45'.      Cleavage  :  basal,   liigbly   per- 

ii-  \  feet.    Surface  0  smooth,  n  rough. 

Lustre  of  O  pearly,  of  other  faces  sub- 
adamantine.  Transpai'ent — s  ubtranslucent. 
TVacture  not  observable.  Sectile.  Lami- 
nte  brittle  and  not  flexible. 


Tah.  I.    URANITE.     Lime-Uranite.     Kallt-Uranit.     Autunite. 
IL=2— 3-5.     G.=8-05— 3-19.     Color  citron  to  sulplmr-yellow. 
ComposiJiofi.— (ja'^+B'?-[-16fi=Phosphoric.fteid  IB'I',  ox^d  of  uranium  82'!, 
lime  6-1,  water  16-6^100.     Analysis  by  Borzelius,  (Jahresb.  xxii,  212) ; 

?  C  Cft        STgandSln     Sa  8n  iL 

16'20  61'73  6-88  0-20  1-67  O'Ofi  15-48=1(W12. 

iS  like  pitchblende.     A  yellow  solution  in  nitric  aeid. 
ores  of  uranium,  associated  with  silver,  tin,  and  iron 

Occurs  in  the  Siebengebirge  in  the  hornstone  of  a  trochytie  range  ;  at  Johann- 
georgenstadt  andEibenstook;  at  Lake  Onega,  Wolf  Island,  Russia  j  also  near  Limoges 
and  at  St.  Symphorien  near  Autun.  Occurs  sparingly  at  the  Middletown  feldspar 
quarries,  associated  with  eolumbite  and  pitchblende,  in  minute  tabular  crystals  and 
fliin  scales  of  light  grean  and  lemon  yellow  colors ;  also  in  minute  crystals  at  Chester- 
field, Mass.,  on  the  quarts  or  albite,  and  sometimes  in  the  red  centres  of  tourma- 
lines, and  at  Aetworth,  S.  H.,  sti'aw-yellow  and  light  green  ;  also  in  a  gneiss  quarry 
on  the  Schuylkiil  near  Philadelphia,  about  a  quarter  of  a  mile  above  the  suspension 
bri^e. 

Tab.  2.    CHALCOLITE.     Copper-tTranite,  Eupfer-Uranit.    Torberita 
H.=2— 2-5.     G.=3-5 — 3'6.  Color  emerald  and  grass-green,  and 
sometimes  leek,  apple,  and  siskin-green.     Streak  somewhat  paler 
than  the  color, 

Composilion. — Cu^-|-©'^-|-18fi,  or  same  as  above,  with  copper  in  place  of  lime 
^iPhosphoric  acid  IB'l,  osyd  of  uranium  612,  oxyd  of  copper  8*4,  water  16'3^10O. 
Analyses :  1,  Berzelius,  (loc.  cit)  :  2,  Werther,  (J.  £  pr.  Oh.  xliii,  834) : 

P  B  Cu  fl 

].  16-57         ei'29        8-44        16 '06=1 00 -45,  Berzelius. 
a.  14-34        S9'03        8'27         15-39,  Si  0-49,  Earthy  substance  0-41,  Werther. 
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B.B.  fusoe  to  a  black  masa,  coloring  tha  flame  Muiah-greBn.  Gives  with  borax  a 
gresn  gloss,  which  becomes  reddish -brown  in  the  reduction  flame.  In  nitric  acid  a 
yellowish  green  solution. 

Gnnnis  Lake  formerlT  afforded  splendid  crystallizations  of  t^is  epeeiea,  and  also 
Tin  Croft  and  Hual  Biiller,  neat  Redmth  and  elsewhere  in  CornwalL  Found  also  at 
Johanngaorgenstadt,  and  Eibenstoolc  acd  Sobnaeberg  in  Saiony  ;  in  Bohemia  at 
Joaehimstahl  aJid  Zinnwald  ;  in  Belgium  at  Vielsahn. 

CARPHOaiDERITE.     Karptoaiiierit,  Breiihi'ipl. 

Ill  reiiifonn  maases,  and  incrustations. 

IL=4r — i-5.  G.=2'49- — 2'5.  Lustre  resinous.  Streak  jellow- 
iah,  glimmering.  Color  pale  and  deep  straw-yellow.  Feel 
greasy. 

Oomposition. — Contains  oxyd  of  iron,   phosphoric  acid,  and  water,  with  small 

SaantitieB  of  manganese   and  zinc.    B.B.  turns  red,   and  ;f  ields  a  magnetic  bead, 
iasolves  readily  with  boras,  and  fnsee  with  salt  ot  phosphoms  to  a  black  scoria. 
This  species  occurs  in  Useures  in  mica  slate,   and   was  first  distinguished  by 
Breithaupt,  among  some  specimens  from  Labrador.    It  resembles  oxalate  of  iron. 
The  name  alludes  to    the  color,  and  is  from  aapipas,  straw,  minfos,  iron. 


Keniform  or  globular  shapes,  with  a  columnar  structure ;  also 
compact  massive. 

H.=4— 4-5.  G.=6-3— 6-4 ;  4-88,  Dufrenoy.  Lustre  resinous. 
Color  yellowish  and  reddish-brown ;  also  yellowish-white.  Streak 
Tincolored.  Translucent.  Resembles  in  color  and  appearance 
gum-arabic,     Fractm-e  conchoidal,  splintery. 

Cbniposiiion.— PbSl'-t-eH,  Berzeliua ;  Pb'P+6Sl  If,  Damour.  Analyses  :  1,  Bar- 
lelivia,  (Sehw.  J.  xjtyii.  6S);  2,  Duff^noy,  (Ann.  Ch.  Phja.  lix,  440j ;  S.  Damonr, 
(Ann.  D.  Mines,  [S],  xvii,  181); 

tb      Si       fi        P 

1.  Huelgoet,   40-14  31-00  18-80  ,  SO'20  OaffoKn  I'BO,  gi  0'6=98-64,  Berz. 

2.  Niissifire,      Sl'Sl  34-28  16-13  ,  tb'  P  1-79,  quartz,  &c,  2 -11=^7 ■'7'?,  Duf 

8.  Huelgoet,  86-10  34-32  18-^0  8-06,  ¥e  0-20,  S  0-30,  PbCl  2-27,  Oa  0-8=99^6,  D. 
B.B.  decrepitates  and  parts  with  water.  On  charcoal,  forms  an  enamel,  partly 
fusing.  Wil£borait  a  colorless  glass  is  obtained;  a  reduction  of  the  ore  is  not 
^eoted.     Concentrated  muriatic  acid  decomposes  the  powdered  plurobo-resinite. 

Occurs  in  clay  elate  at  Huelgoet,  near  Poulaouen,  in  Britannj,  associated  with 
galena,  blende,  iron  pyrites,  and  pyromorphite ;  also  in  a  lead  mine  at  Nussifire, 
nearBeaujeu;  at  Roughtan  Gill,  Cumberland;  at  Mine  La  Motte,  Missouri.  It 
rasarables  some  varieties  of  mammillatBd  blende. 

An  earthy  mineral  of  allied  characters,  and  of  modern  origin,  afforded  Berthier, 
(Ann.  d.  Mines,  [S],  xix,  6SH),  Pb  lO'O,  Cu  3-0,  Si  23-0,  P  with  trace  of  is  26-6. 
fl  and  organic  matters  88-0=B9-fi. 

It  is  from  the  mine  Rosieres  near  Carmenux.  Berzelius  obserrca  that  it  is  ahy- 
drouB  mixture  of  phosphate  of  alumina  Sl'^',  and  phosphate  of  lead,  Pb"?. 
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DESCEIFI'lVJC 


HTDBoua  Phosphate  of  AtOMrsA  amd  Iime,  Damour. 

Compaot,  of  a  pale  or  dark  briok-red  color.     SovateheB  glass  feebly.     G.=3194. 

Composjiion.— Supposed  by  Damonr  to  be  a  hydrophoaphate  of  alvimina  and  lime. 
B.B.  in  a  tuba  gives  considerable  water  ;  and  ia  a  platinam  oruoible  at  a  red  beat 
loses  la-VO  percent,  of  water. 

Found  in  rolled  pebbles  with  the  diamond  sand  of  Babia.  L'  Inatitut,  185S,  18. 

CASTELNAUDITE,  Damour,  L'  Institut,  1863,  IH. 

Trimoti'ic?  In  impeiiect  ciystala,  and  irregular  grains.  A 
pyramid  observed,  the  two  larger  opposite  faces  of  which  meet 
at  06°  35',  the  two  smaller  at  98°  30',  and  adjacent  facra  mutnally 
inclined  124°  23^',  Descloizeaux.  Cleavage  in  two  directions, 
affording  a  rectangular  pi-ism,  but  whether  obliqne  or  not,  not 
ascertained.  H.  above  flnor.  Scratched  by  a  steel  point.  Lustre 
greasy,  adamantine.     Color  grayish-white  to  pale  yellow. 

Oorr^ositioH. — Probably  a  hydrous  pbosphate  of  yttria. 

B.B  whitens,  but  iufusible;  with  borax  diasolves,  and  gives  a  colorless  pearl, 
which  beoomaa  white  and  opaque  in  the  osydating  flame ;  dissolvea  with  extreme 
slowness  in  salt  of  phosphorus,  giving  a  colorless  globule  unless  the  gla?a  is  satura- 
ted, when  it  becomes  milky.    Soluble  in  heated  eonoentrated  sulphuric  aeid. 

Vvoia  the  diamond  saiida  of  Bahia,  Brazil. 


Reniform  and  massive.  ,H.=2 — 3.  G.=2'2— 2'5.  Lusti'e  vit- 
reous, sometimes,  greasy.  Color  yellowish  and  reddish-brown, 
blood-red  and  white.  Streali  yellow — wliite.  Translucent — opacjue. 

CompoiitUiB. — Analysis  affords  ? 
181);  2,  Laugier,  (Ann.  Ch.  xxx,3     ., 
ntelsberg,  (Pogg.  Ixii,  1S9);  6,  ib.  {5th  S 

Ss  8  JPe  Mn  H 

0'64  29-26=89-09,  Stromeyer. 

trace  80'    =99,  Langier. 

28-50=99-20,  Kersteu. 

15-47=100,  Eamm, 

12-69=100,  Ramm. 

24-54=100,  Eamm, 


r.  Seiglitzstollcn, 


6.  Schwarienberg,  26-70         lli-91 

Stromeyer's  analysis  oorresponda  to  Fe'Xs'-J-E'el'-l-SOfl;  No.  4,  gives  eS's'Ss 
+BJ>'e'S-f40fl,  Rammelsberg ;  6  ^vee  I'e'S'H-2PaAB-t-24H,  Eammelsbarg.  Acta 
before  the  blowpipe  like  soorodite. 

Occurs  in  old  mines  near  Freibai^  and  Sohneaberg  in  Saxony,  and  elsowhoro. 
An  ore  on  Hopkins'  farra  near  Edenville,  N.  Y..  is  referred  by  Beck  to  this  species. 

&&ntekothigsrz  (Ohenocopvolite,  or  Ganomatite)  has  been  shown  to  bo  an  impure 
iron  flinter,  containing  some  silver  and  arsenate  *f  cobalt ;  it  is.  a  result  of  dec&m- 
poBition,  and  not  a  distinct  mineral. 
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NITRATES. 


DIADOOniTE,  BreiLj.  f.  pr.  Cliem.  s,  503.     Phosphor eiseneinter,  Ramm. 

Reoiform  or  etalactitic;  stmcture  curved  lamellar, 
H.=3.     G.— 2'035.     Lustre  resinous,  inclining  to  vitreous.  Col- 
or yellow  or  yellowish-brown.     Streak  uncolored.     Pragile ;  frac- 
ture conchoiual. 

CompoMHon.— Pe"f'-|-2Peg''+36fl=Pho9 
perojtyd  of  icon  389i,  ■water  81'64^100.  i 
45) :  P  14-811,  8  1S145,  Pa  39-690,  fl  80-84a=i.ui/. 

Considered  by  Rammalsberg  ae  oear  Iron  Sinter,  (Pittioite),  with  phosphoric- 
acid  in  place  of  araenio  acid.  In  a  matrass  yields  mnoh  -water.  B.B.  colore  the 
fUme  sraen,  intumescea  and  fuses  on  the  edges  to  a  Uaek  scoria  aomewhat  magnet- 
ic    With  the  flnxes  gives  the  reaction  of  iron. 

Trom  alum  slate  near  Grafsnthal  and  Saalfeld  in  Thuringia, 


S.  NITRATES, 


KITRB,     Nitrate  of  Potash,    Saltpetre.     Ealisalpeter. 

Trimetiic.  1 :  I=11S°  50',  0  -.  14=130°  S';  a:b:  c=l-1861  : 
1  : 1-692.  U  :  U  ftop)=109°  57',  2^  :  2^  (ib.)=n''  at  19°  0,  and 
71°  44'  at  100°  C,  B.  and  M.  Generally  in  thin  crusts,  silky  tufts, 
and  delicate  acicular  crystalliaationB. 

ir.=3.  G.=1'937.  Lustre  vitreous.  Streak  and  color  white. 
Subtransparent.     Brittle.     Taste  saline  and  cooling. 

0(mipoHtion. — fiS'isJ'otHsh  46'8,  nitric  acid  63'4.  Klaproth  obtained  for  an  Af- 
,  rican  specimen,  (Beit,  i,  817),  Nitrate  of  potash  AB'SS,  sulphate  of  lime  26-B4, 
chlorid  of  oaleium  0-20,  carbonate  of  lime  S0'40=98'60. 

Deflagrates  viridty  on  burning  coals,  and  detonates  -with  combnetible  substances. 
Dissolves  easily  in  water;,  not  ^tered  bj  exposure. 

Fonad  generally  in  minute  needle-form  crystals,  and  crusts  on  the  aurfoce  of  the 
enrth,  on  walls,  roclta,  &<i.  It  forms  abundantly  in  certain  soils  in  Spain.  Egypt 
and  Persia,  especially  during  hot  weather  succeeding  rains.  Also  manufactured 
from  soils  where  other  nitrates  (nitrate  of  lime  or  soda)  form  in  a  similar  man- 
ner, and  beds  called  nitriariet  are  arranged  for  this  purpose  in  Franco,  Germany, 
Sweden,  Hungary,  and  other  countries.  Refuse  animal  matter,  also,  pntrified  in 
calcareous  soils  gives  rise  to  the  niti-ate  of  lime.  Old  plaster,  lixiviated,  affords 
about  5  per  cent,  of  nitre.    In  India  it  is  obtained  in  large  quantities  for  the  arts. 

In  Madison  couu^,  Kentuofey,  it  is  found  scattered  through  the  loose  earth,  cov- 
ering the  bottom  of  a  large  cave.  Also  in  other  cavei-ns  in  the  western  part  of 
the  United  States. 

Sonde  Nitrat^o,  ff    Natron 


Rhorabohedral.  B  :  Ii=W<i°  3^' ;  «=0-8270.  Cleavage:  rhom- 
bohedral,  perfect.    In  efflorescences ;  also  massive,  granular. 

H.=l-5— 2.  G.=2-09— 2-29;  2-290,  (Tarapaca),  Hayes.  Lus- 
tre vitreous.  Color  whit« ;  also,  reddi^-brown,  gray,  and  lemon- 
55    . 
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descriptive;  mineralogt. 


yellow.    Transparent.     Eather  eectile.     Fracture  iadiatinetly  con- 


ehoidal.    Taste  cool; 


ing.     Crystals  strongly  doubly  refracting. 

itrio  acid  63'5,  and 
Leonh.  1846,  285), 


a  SG'S.     Ho chstetter  obtained  from 
.  Si  M-291,  Ka  CI  1-990,  £8  0-289, 
Deflagrates  on  cbitrcoal  with  less 
liglit,  tind  aiao  deliq^uescea.    DiBsolvea  in 


Gotnaasilioa, — NaN==Niti 
the  Chilian  nitn^:""  '-   i". 
fi;fi'0-426,  ligS 
violenoe  tJian  nitre,  canaing  a 
three  parts  of  'vater  at  60°  F. 

In  the  disti-iet  of  Tarapaoa,  northern  Chili,  tho  dry  pampa  for  40  leagoes,  at  a 
height  of  3,300  feet  above  the  sea,  is  covered  with  b^s  of  this  salt  several  feet  in 
thickness,  along  with  gjpsum,  common  salt,  glauber  Bait,  and  remains  of  recent 
shells,  the  last  indicating  the  former  presence  of  the  sea.  (Am,  Jour.  Sci.  xxxix, 
316,  J.  H.  Blake). 

In  1887,  160,900  quintals  of  this  salt  refined  were  shipped  from  Tquiqoe.  It  is 
also  used  for  tlie  mannfacture  of  nitric  aoid  and  nitre. 

A.  A.  Hayes  obtained  for  masses  oolletted  by  Mr.  Blake,  Kitrate  of  soda  64-98, 
snlphate  of  soda  S'OO,  common  salt  28-69,  iodida  0'6S,  shells  and  marl  2-aO;:^99-90. 

0  -,  f2  in  Nitratine  equals  nearly  O  ;  J  in  Apatite. 


NlTllOCALCITE,  Shep.     Mitrate  of  Lime.    ICalkealpeter,  JIaua. 


In  efflorescent  siUien  tnfts  and 
Paste  shai-p  and  bitter. 


Color  white  or  gray. 


Composition. — Caf}'+fl=Lime  30-7,  nitric  aoid  59-4,  water  9-9.  On  bmiiing  coals 
it  slo^y  fuses  with  a  slight  detonation,  and  dries.  Very  deliquescent  before,  but 
not  after  being  desiccated  by  heat. 

It  occurs  in  silky  efflorescences,  in  many  limestone  caverns,  as  those  of  Kentueky. 
The  salt  forms  in  covered  spots  of  eavft  where  the  soil  ia  o^oareous,  and  ia  exten- 
sively used  in  the  mnaufactore  of  saltpeter.  Aecordicg  to  Hausmann,  a  large  part 
of  the  so-called  nitre  in  nature  is  this  salt. 


VI.    OAKBOWATES. 


r 

ANHYDROUS 

CARBONATES 

CALCITE  GliOUP.—KhombohedraL 

R ;  iS^lOS"— 108°, 

Cat  -ite 

Cad 

Ca.LYaiTK, 

f=a 

Plumb  5^  iiniE, 

(Oa,i'b)0. 

(*.,%««)  a 

M*0^EB1T1., 

%c. 

OliQOs  Spar, 

(|F.+,JIiln)0 

DoL(  yirr 

HC.+i*g)  a 

DiALLOBITE, 

ill,  a 

■• 

tte.+uiig)C,,i 

t. 

(i4».fc,a.)a 

BcaHOBIAK, 

(JC!.+Jlil|!)  G 

Smithsonite,  ■ 

2»a 

CONITE, 

(iC+SSlg)  0. 

(2u,  i^e,  Sic)  a 

Akkerite, 

(iCa+i(Fe,Slg))C. 

(isis-nfc)  a 

Mkbitine, 

aas-H*.)  a 

,  Google 


ANHYDKOU8 


■ES. 


2.  ARAGONITE  GKOUP.—Tri metric,     /:  J=116'— 113=. 

Araqokite,  Oa  G.  Broulite.  (iOa+lBajC 

WlTHEEITB,  fia  C-  MaNGABOCSLCITE,    illl  0. 

Stbontiakite,  Sr  0.  Chbusitk,  Pb  C. 

3,  BARyTOCALCITE  OKOUP,— Monooliniu. 

BabytoOaloite,  (iCa+^ajC. 

CALCITE.  Calcareous  Spar.  Carbonate  of  Lima.  Marl,  Agaric  Mineral,  AntJira- 
conite,  Aphrite,  Araentioe,  Ciftlk,  Inolite,  Marble,  Oolite,  OatreocoUa,  Peastone, 
Slate  Spar,  TraTertine,  Tufa.  Kalkepath.  Kohlan^urer  Katt.  Chans  oarbonatfie, 
Prunnerite.    StrontiaDO-calcite,  Genih, 

Khomboliedral.     i?  :  ^=105°  5',  0  :  -^=135"  23' ;  a=0-S5iB. 


The  secondary  planes  or  forms  include  thirty^ix  different  rhom 
bohedrons,  seventy-nine  Bcalenohedrona,  seven  pyramids,  and  four 
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prisma,  besides  the  basal  piano  0  R.    Tlie  most  of  the  forms  occur 
only  in  combination.* 


al,  highly  perfect,  (see  p.  109),     Twins : 
al,   simple  :  


rhorahohedral, 
f.  578,  '^eompoaitioTi  basal,  simpfe  fcrm  like  f.  574C ;  f.  580  the 
same,  simple  form  like  f.  5TiA ;  f.  5T9  the  same,  in  the  form  of  f. 
576 ;  f.  581  composition  lateral ;  f.  582  face  of  composition  -2,  in 
a  scalene  dodecahedron,  (f.  574A} ;  f.  583,  face  of  composition  B. 
Imperfect  crystallizations,  structure  fibrous,  both  coarse  and  line ; 
sometimes  lamellar ;  often  granular,  coarse  or  impalpable ;  also 

H.=2-5— 3-5.  G.=2-508— 2-778.  Pure  crystals,  according  to 
Beudant,  (Ann.  Ch.  Ph.  xxsviii,  398),  2-7213  to  2-7284 ;  fibrous, 
lamellar  and  stalactitic,  2-70  to  2-52,  but  when  pulverized  2-729 — 
2-7233.  Lustre  vitreous — subvitreous— earthy.  Color  usually 
white ;  also  Yurioua  pale  shades  of  gray,  red,  green,  or  yellow  ;  also 
brown  and  black,  when  impure.  Streak  white  or  grayish.  TVans- 
parent— opaque.  The  transparent  varieties  exhibit  strong  double 
refraction.  Fracture  usually  conchoidal,  but  obtained  with  dif 
liculty  when  the  specimen  is  crystallized. 
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i  OF  EHOMBOHEDRONS  : 
X  face  of  the  fvindftmental  rhombohedrou  lli;    R' ib^  particular  rhora- 


boliedron  below  in  eaet  line ;  O  the  basal  plan 
Term.  Edge.     O  : 


1 

156  2 

166  9 

149  14 

1 

]42  65 

158  28 

156  55 

i 

134  57 

153  45 

161  48 

i 

129  40 

150  35 

164  48 

Ir 

105  5 

135  23 

180 

1 

82  56 

120  5 

164  42 

1 

73  15 

112  5 

156  42 

09  24 

108  40 

163  1 

1_3 

68  25 

107  20 

151  67 

4(f.573E)  65  60 

104  17 

148  54 

V* 

65  6 

103  24 

148  1 

% 

64  42 

102  42 

147  19 

13(f.F) 

60  36 

94  27 

139  4 

16 

60  20 

93  38 

138  15 

-11 

60  50 

95  19 

129  18 

-8 

81  33 

97  48 

127  26 

-5 

63  61 

101  28 

123  9 

-4 

65  50 

104  17 

120  20 

-h 

67  26 

106  9 

118  28 

Term.  Edge.     0  :  R 


I  (f-D) 


-i  (f-  «) 


ANGLES  OF  SOALENOHEDRONS : 
LongerE,  Shorter E,  Mid.  E.  LongerE.  Shorter  E.  Mid.  E. 


71  18 

110  14 

114  23 

73  15 

112  6 

112  32 

74  9 

112  56 

111  41 

76  9 

116  16 

110  21 

78  61 

116  52 

107  45 

88  26 

131  58 

102  39 

86  36 

122  49 

101  58 

'88  18 

124  6 

100  2 

90  55 

126  68 

98  39 

95  28 

129  2 

95  35 

97  10 

130  11 

94  48 

99  14 

131  35 

93  2 

lU  13 

139  12 

86  25 

115  7 

141  43 

89  54 

123  10 

146  40 

77  57 

127  39 

149  23 

76  14 

134  57 

153  45 

70  52 

156  2 

166  9 

58  88 

160  42 

168  60 

66  47 

rs' 

154  37 

145  55 

61  36 

1* 

134  28 

109  1 

150  44 

V' 

130  16 

121  14 

131  19 

i-" 

132  41 

110  3 

154  5 

hf. 

577) 169  24 

138  5 

64  54 

1' 

130  10 

lit  39 

158  63 

i' 

146  10 

128  15 

93  20 

1' 

127  50 

US  21 

163  30 

f 

164  1 

130  37 

67  41 

1" 

126  26 

114  24 

166  28 

152  40 

123  35 

90  20 

1" 

125  47 

114  60 

167  35 

^ 

166  57 

125  53 

69  16 

l'^ 

125  30 

116  12 

168  32 

P 

169  5 

122  37 

69  45 

*'' 

165  59 

96  27 

105  24 

li 

170  29 

120  14 

71  5 

s' 

170  0 

91  34 

103  21 

Ill 

]72  30 

116  59 

72  1 

i' 

142  53 

100  55 

145  28 

171  43 

102  68 

88  16 

2^ 

142  30 

99  58 

149  2! 

11 

168  1 

102  21 

94  1 

V" 

153  2 

91  12 

137  48 

ll 

165  33 

102  6 

97  57 

¥ 

152  64 

90  46 

139  12 

ll 

161  53 

101  65 

103  62 

¥ 

146  31 

95  12 

147  38 

1', 

160  13 

101  56 

106  34 

3? 

143  50 

97  28 

151  61 

IS 

169  17 

101  57 

108  7 

4^ 

162  23 

80  10 

133  19 

P 

166  50 

102  11 

US  45 

4' 

152  29 

88  67 

144  29 

■  15i  7 

102  52 

121  34 

4' 

141  51 

98  40 

165  39 

P(f,574A)144  24 

104  38 

132  58 

Vl^? 

157  14 

83  55 

140  40 

1'=' 

136  47 

107  48 

146  23 

lOli? 

134  3 

66  44 

125  4 

"  From  RoBsi 

Crystals 

St.  Lawr 

DOB  Co.,  N. 

T. 
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longer  a 

Shorter  E 

Mid,  E. 

Jjonger  F, 

Shortar  E 

Mia.  E. 

^r 

166  10 

71  36 

132  37 

-t' 

155  7 

90  26 

119  6 

168  39 

71  18 

129  3 

-IJ? 

169  50 

102  36 

91  13 

-SS 

164  59 

76  S4 

132  1 

-1'.? 

161  53 

101  55 

103  62 

-i' 

159  i 

87  37 

130  45 

-n,  1' 

I'i  V  same 

as  +  ll. 

',  I  "',!'■ 

-2i 

163  11 

86  6 

122  32 

_43 

'l45  16 

107  38 

124  39 

-2^ 

159  20 

88  18 

127  29 

154  7 

111  54 

103  4 

-2' 

153  16 

92  9 

135  19 

I 

157  5 

120  26 

88  9 

-2U 

146  63 

96  22 

143  34 

_  3 

149  43 

117  23 

102  25 

142  30 

99  58 

149  21 

__< 

142  32 

116  17 

117  50 

-2* 

139  S6 

106  26 

163  24 

140  44 

114  67 

121  39 

-flf? 

172  40 

84  45 

112  20 

_1.S 

138  23 

114  34 

128  30 

-fis'?* 

174  44 

85  32 

102  31 

" 

129  10 

116  5 

150  0 

~p3 

147  31 

98  32 

137  33 

_  " 

126  1 

116  4 

168  59 

-I'! 

150  16 

96  22 

135  6 

170  16 

140  18 

50  12 

li! 

164  8 

92  46 

111  46 

_,  ■' 

144  6 

124  56 

100  47 

151  6 

99  6 

127  40 

„  3 

162  85 

144  45 

64  6 

4i 

167  6 

95  16 

103  40 

_  .1 

141  4] 

128  7 

99  58 

1' 

168  8 

96  51 

117  8 

-■' 

158  19 

147  13 

66  6 

Basal  angle  of  Pyramids:  |2,  59°  20' 
1320  36';  42,1470  23;   ■/2,  151°  50'; 

Omtposition. — CftO=Carl)oiiio  noid  44-0  and  lime  56-0 ;  often  with  some  carbonate 
of  magnesia  or  iron.  The  colored  varieties  often  contain  as  impurities,  small  por- 
tions of  oxyd  of  ii-on,  silica,  magnesia,  ahimina,  bitumen,  i6e.  Gibbs  found  m  a 
apeeimen  from  tie  Calaraina  mineB  of  Altenbei^,  4'074  oxyd  of  zine,  ■with  0-848 
magnesia,  0'6i3  protosyd  of  iron.  A  variety  called  plwnbocalcite  from  LeadhiUs, 
contains,  according  to  Delesae,  97 '61  carbonate  of  lime,  and  2-34  carbonate  of  lead, 
with  0-06  of  water.  Johnston  found  in  the  same  from  Wanlookhead,  Scotland, 
7 '3  per  cent,  of  carbonate  of  lead.  IfalToealcile  includes  psendomorphs  after  Gay- 
lussite  from  Sangerhansen,  in  which  Mnrchand  found  (J.  f.  pr.  Ch.  xlvi,  96)  CaO 
fl4'37,  Sl¥e  1'15,  0a3  2'02,  fi  I'S*.  gangue  1-1O=:03'98.  A  variety  contains  barytes 
and  has  been  named  neotype  by  Ereithaupt;  6.^2'S2 — S-SS.  Carrara  marble  af- 
forded Kfopi^I,  (J.  f.  pr.  Ch.  Ivii,  834),  OaO  98  7654,  Sigfl  0-0002,  Si  00069,  P  and 
loss  0-0902,  ¥e,  Hn,  and  Si  0-0825,  quartz  sand  0-1658=100. 

A  variety  containing  carbonate  of  ii-on,  white  but  turning  brown  on  exposurft 
affordedT.  S.Hunt  (oommanicated  to  the  author)  CflC  93-90,  FeO  464  (to4-85),MgC 
l-69=10O-13  ;  G.^2716  ;  H.^  ;  loo.  doubtful.  Iodine  has  been  found  in  certain 
foBsiliferoufl  limestones,  as  at  Gouzon,  by  Leinbart,  (J.  de  Pharm.,  [3],  xix,  240). 

B.B.  infusible ;  loses,  however,  carbonie  acid,  gives  an  intense  light,  and  uIU- 
mately  is  raduoed  to  pure  lime,  or- jawHims.  Effervesoea -with  borax,  and  pro- 
dnccB  with  a  lai^er  quantity  a  clear  glass,  -which  becomes  somewhat  angular  on 
cooling.  With  cobalt  solution  affords  a  bTack  or  grayish-black  nnmetted  ma^.  Many 
granular  limestones  phosphoresce  with  a  yellow  li^t  when  pulverized  and  thrown 
on  a  heated  shovel.    Aoids  prodtiee  a  brisk  effervescence. 

Calcite  appears  under  a  vary  great  variety  of  forma  and  aspects,  and,  conse- 
quently, was  distributed  by  the  earlier  mineralogists  into  several  distinct  species. 
'These  now  constitute  varieties. 

Iceland  spar  includes  transparent  calo  spar ;  the  bast  specimens  come  from  lee- 
land.  Satin  apar  is  a  flbroua  variety,  having  a  satin  lustre.  Oolite  consists  of 
minute  spherical  grains  Teeembling  the  roe  of  a  fish ;  it  is  so  called  from  eiof,  an  egg. 
The  Peastons,  or  Pimlite,  differs  from  oolite  in  the  larger  siie  of  its  particles ;  these 

particles  are  composed  of  concentric  lamina.     (-""--  - '- 

variety,  usually  -white,  soft,  and  without  lustre ; 


arger i 

n(e.     Chaik  is  a  massive  opaque  earthy 
istre ;  Agaric  Mineral,  or  Jioi:i:  Milk,  is 


•  From  RoBsie  Crystals,  St.  Lawrence  Co.,  K.  T.     j  Fig.  674B,  Bergen  HiU,  N.  J. 
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alooBe  friable  variety,  deposited  from  waters  containing  carboaate  of  lime  in  solu- 
tion; it  is  fovlnfi  about  lakes  whose  waters  are  impregnated  Witt  limej  also  in 
fissures  in  limestone  and  in  limestone  caverns;  it  is  ealted  eaUareoui  ififa,  if  so  hard 
as  not  to  be  friable.  Prunnerite  is  grayisli  violet,  from  Fatoe.  Marble  includes  all 
the  impecfeetly  ef  jstalline  and  earthy  varieties  whieh  admit  of  a  high  polish.  The 
Stm&stone,  Saineetone,  or  Anthraconile,  which  is  found  columnar,  granular,  and 
eompaet,  of  various  shades,  emits  a  fetid  odor  when  struck  with  a  hanuoep.  Sta- 
lactites ace  pendant  mosaes  of  limestone,  formed  in  limestone  caverns  by  the  perco- 
lation of  water,  holding  lime  in  solation,  through  their  rocky  poofe;  the  water 
which  drops  to  the  floor  fi-om  the  roof  also  evaporates,  and  forms  a  layer  of 
limestone  over  the  floor,  which  is  called  Stalagmite;  and  both  stalaotitea  and  sta- 
lagmifces  when  polished  are  often  called  Alabaiteria  France,  jlrpen^ne  possesses  a 
gihrery-white  lustre,  a  slaty  structure,  and  contains  a  little  silica.  Slate  spar  and 
apArifc  are  similar  varietiBB.  Mairl  is  a  mixture  of  elay  aod  carbonate  of  lime. 
Tlie  Fontavithlea^  Limestone  is  an  aggregate  of  secondary  rbombohedrona,  contmn- 
ing,  mechanically  mingled,  a  lai^  proportion  of  sand.  A  similar  variety  is  found 
on  the  Afriaau  coast  between  Sandaiiha  Bay  and  lohaboe  Island,  in  great  quan- 
tities in  the  sand ;'  they  contain  fifteen  to  twenty  per  cent,  of  sand. 

Strontianocaleite  of  Gentli.,  (Pro*.  Ac.  Pliil.  vi,  114),  is  opaque,  white,  and  crys- 
tallizes like  oaloite;  form  uneven,  globular,  the  globules  terminating  in  acuta 
rhombohedrons,  (4R,  65"  BO'),  H.=3-B,  A  crimson  flame  before  the  blowpipe  and 
affords  some  strontia. 

Cfratnilar  limestone  includes  common  statuary  and  architectural  marble,  having 
a  texture  something  like  loaf  sugar.  Oompartt  limestone  has  a  compact  texture, 
usually'  an  even  suruce  of  fracture,  and  dull  shades  of  color. 

S^aidic  limestone  is  an  impure  limefitone.  The  French  varieties  contain  two 
or  three  per  oent.  of  magnesia,  and  ten  to  twenty  of  silica  and  alumina,  (or  tia-^). 
The  varieties  in  the  United  States  contain  twenty  to  forty  per  cent,  of  magnesia, 
and  twelve  to  thirty  per  cent,  of  silica  and  alumina.  A  variety  worked  extensively 
at  Rondout,  K  Y.,  afforded  Professor  Beck  {Min.-N.  Y.,  p.  78)  Carbonic  acid  34'aO, 
lime  26-50,  m^nesia  1236,  silica  1687,  alumina  9'13,  peroxyd  of  iron  2-26.  Osyd 
of  iroQ  is  rather  pr^udioi^  to  it  than  otherwise. 

The  Oipolin  marbles  of  Italy  are  white  with  shadings  or  zones  of  green  talc  The 
Bardiglio  is  a  gray  marble  having  a  whitish  basis  with  crowded  dark  cloudings ; 
from  Corsica.  The  Sienna  is  yoUow  with  cloudings,  and  Brosatello  di  Sienna  has 
clouds  of  bluish  red  or  purplish  shades.  Portor  is  a  Genoese  mai'ble  of  deep  black 
color  with  veiningB  of  yellow ;  the  best  is  from  Porto- Veneso.  Birds-eye  marble  is 
a  compact  limestone  with  crystaUine  points  disseminated  through  it.  Suin  marble 
is  yellowish  with  brown  shadings  or  lines  representing  castles,  towers,  and  cities 
in  rnioH  ;  the  markings  are  due  to  infiltrated  oxyd  of  iron  or  manganese.  Shell 
marble  contains  scattered  fossil  shells;  erinoidal  or  enerinital  includes  joints  of  en- 
orinitos  of  a  disk-shape ;  niiKfrepDric  marble  is  made  up  of  fossil  corals,  and  has  a 
stellate  surface  when  polislied.     Mrs  marble  or  luiiiachelle  is  a  dark  brown  shell 

"  '    '         .-.-.■  ■■■  .      T     gtieiloc  marble 

of  Baraneolin 
e  transparent 

spots,    ^labaste^-  has  been  brought  lai-gely  from  Chili  and  Algiers. 
Marl  contains  often  forty  to  fifty  pec  cent,  otlime. 

This  species,  in  some  form,  is  very  generally  difiiised.  England  and  France  con- 
tain  extensive  strata  of  chalk.  Italy,  from  her  Cairara  beds,  and  Greece,  from  lie 
Pentelican  quarries,  have  provided  the  world  with  statuary  marble.  The  greater 
pact  of  the  middle  and  western  sections  of  the  TTnited  !?tates  are  underlaid  with 
strata  of  limestone,  and  white  or  gi'anular  limestone  oci  urs  in  various  portions  of 
the  Blastern  States. 

Andreasberg  in  the  Hartz  is  one  of  the  best  European  localities  of  crystallized 
calcite ;  there  are  other  localities  in  the  Tyrol,  Styria,  Carmtbia,  Hungary,  Saxony, 
Hesse  Darmstadt  (at  Auerbach),  Hesse  Cassel.  Noiway,  France,  and  in  &igland  in 
Derbyshire,  Cumberland,  Cornwall,  Scotland ;  in  Iceland.  In  Iceland  a  single 
rhomhohedron  {R)  over  sis  yards  long  and  three  high  has  been  observed. 

The  most  interesting  localities  of  oalcite  in  the  United  Statea,  both  as  regards 
size  of  crystals  and  form,  exist  in  St.  Lawrence  and  Jefferson  Counties,  N.  T.,  espe- 
oially  at  the  Rossio  lead  mine;  the  crystals  are  highly  modified,  (f.StB,  y?  (o'),  i  (a), 
V  ("")>  ^  ("").  I'  i^)'  ^"^  "'■^  often  transparent  even  when  lai^e ;  one  gigantic 
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oryatftl,  nedrly  tranaparant,  in  the  cabinet  of  Tale  College,  weighs  166  ponnda ; 
they  are  often  covered  in  pwt  by  crystals  of  galena.  At  the  natural  dam  two  miles 
from  GouTernaur,  in  the  same  Tioiaity,  good  orjatala  are  obtained;  also  at  tlie 
Wilaon  vein  in  Goaverneur,  and  the  Jepson  vein  in  Eosaia.  At  the  Paris  ore  bad 
in  Gouvernaur  fine  geodes  oouur  in  BpeouUr  iton.  In  Jefferaon  Countj,  near 
Oxbow,  on  the  land  of  Mr.  Benton,  lai^a  ovyatnU  aometimea  as  clear  within  as 
leeland  epitr,  have  been  obtained  from  a,  decomposing  limestone.  The  rose  and 
parple  vafietiea  are  very  beantifuL  Some  large  crystals  wsigh  a  hnndred 
ponnda  and  upwards.  Four,  miles  aontb  of  Oxbow,  in  Antwerp,  there-is  a  vein  of 
calo  spar  and  lead,  whii^  affords  beantiftil  cleavage  maaaea  of  white,  purple,  and 
brownish  shadea.  Intei'esting  erystala  are  also  procured  here.  In  Eaaex  Go.,  N.  Y., 
town  of  Moriah,  on  Mill  Brook,  near  Port  Henry,  ei-yatals  of  calo  spar  oaonr  in 
white  limestone.  Dog  tooth  spar  (f.  574A,  1'  and  also  ]'.  -2|  occurs  in  Niagara 
Oonnty,  near  Lockport,  with  pearl  spar,  celeatine,  selenite,  and  anhydrite ;  also  in 
Onondaga  County,  near  Caminiis,  along  the  railroad.  Good  orystalB  are  found. in 
Herkimer  County,  a  mile  south  of  Little  Palls,  in  the  bed  of  a  small  stream ;  in 
Ijowia  County,  at  Leyden  and  LowvUle,  and  at  the  Martinaburg  lend  mine ;  and  on 
the  western  bank  of  Dry  Sugar  River,  near  Boonville,  Oneida  Gonnty,  (f.  574C.)  In 
Maine,  at  Thomaston,  lenticular  and  priamatic  crystals  are  common.  In  crystals  (s2. 
-J.  /,  short  or  long,  and  1'.  R)  at  Middletown,  Ot.  Lead  Mine.  In  Nea  Jerasy,  at 
Bergen,  fine  crystSlizationa  of  yellow  ealc  spar  occur  with  datholite,  Ac,  in  trap,  (£ 
5T4B).  At  Franklin,  a  pink  variety  is  met  with,  and  ^ood  cleavage  apeeimenamay  ho 
obtained.  In  Nova  Scotia,  Partridie  island  affords  a  wme-eolored  calc  spar,  and  other 
interesting  varietiea.  In  Penmi/liiama,  Iceland  Spar  in  York  County.  In  splendid 
eryatala  at  Lake  Superior  Copper  Mines,  especially  the  Minnesota,  the  crystals 
often  eontainina  scales  of  native  copper.  Argentine  occurs  near  WiUJamsbu^  and 
Southampton,  Maaa.,  and  at  the  iron  mines  of  Franconia,  N.  H.  Agaric  mineral 
covera  the  sides  of  a  cave  at  Watertown,  N.  Y.  Stalactites  of  great  beauty  occur 
in  ^e  oelebrated  "Wier's  cave,  Virginia,  and  the  laree  caves  of  Kentucky,  Fine 
specimens  are  also  found  in  the  many  caverns  of  Sooharie,  H.  T.,  ot  which  Ball's 
cave  isljiemost  fiinious.  Mbrom  oarbonata  of  lime  occui'sinNew  York  in  consid- 
erable abundance  at  Camillus  and  Seoharia,  (near  the  barytes  locality),  and  of  a 
fine  satin  lustre  near  De  Long's  Mill,  St.  Lawrence  County. 

Ooralt  of  which  large  i-ee&  ara  formed  in  tropical  r^ona,  conaiat  mainly  of  car- 
bonate of  lime.  B.  Silhman,  Jr.,  obtained  for  a  recent  species  of  Madrepora,  (Dana's 
Report  on  Zoophytes,  and  also  Amer.  Joui-.  Sei.  [a],  i,  189),  Carbonate  of  Lime 
94,-807,  phosphates  andfluorids,  Ac,  0-745,  oi^anie  maUer  4'448.  And  the  deposit 
of  phosphates  and  fluoride  afforded  the  per-centage— Si  12-5,  Oa  T'6.  Ma;  4-3,  MgF 
26'6a,  GeF  28-34,  Jilg,!?  8-00,  £l  and  Pe  14-84,  Other  analyses  gave  similar  reavilta. 
The  material  of  the  common  marbles  ia  either  granular  or  compact  limestone. 
Theae  rocka  when  burnt  form  quicklime.  A  fine  compact  limeatone  is  employed  in 
lithography,  and  that  from  Solenhofen  in  Bavaria,  is  most  noted.  Calc  spar  is  also 
used  as  a  fiux  for  smelting  ores.* 

Hydraulic  limestone  appears  to  owe  its  peculiar  qnalities  to  the  clay  present, 
which  is  very  nniformly  and  intimately  mingled,  and  is  tlierefore  in  the  host  con- 
dition to  combine  with  the  lime  in  the  formation  of  a  cement. 

Amehed  Fokmb. — Caloite  occurs  altered  to  Dolomite,  Calamine,  S_pathio  Iron, 
Malachite,  Gypsum,  Smithsonite,  Heavy  Spar,  Fluor.  Limonite,  Gothite,  Eed  Iron 
Ore,  Minium,  Meerschaum,  Chlorite,  Quartz,  Chalcedony,  Garnet,  Feldspar,  ^o- 
luaito.'Hausuiannite,  Manganita.Marcasite,  Galena,  Blende.  The  change  to  dolo- 
mite, as  Biaehof  explains,  may  take  place  through  bicarbonate  of  magnesia  in  aolu- 
tioo  ;  to  Spathic  Iron  (FeC)  through  sulphate  of  iron  in  solution,  forming  sulphate 
of  lime  and  carbonate  of  iron;  or  by  carbonated  waters  contdning  bicarbonate  of 
iron,  which  slowly  dissolve  Calcite,  while  the  carbonate  of  iron  takes  its  place, 
forming  a  paeudomorph  bysubstitntion;  to  Smithsnnite  (2nC)  through  sulphate  of 
zinc  in  aolution,  and  also  by  the  substitution  proceasjuat  mentioned ;  to  Calamine{Zia' 
8i+I  jB)  probably  by  a  change  first  to  ZaQ  and  then  to  the  silicate,  through  alkaline 
silicates  in  solution,  or  by  a  proeeas  of  substitution,  the  OaC  being  diasolved  away 

*  For  various  analyses  of  limestones,  see  Rammelsberg's  Handw.  dor  Min.  and 
Supplements,  Kengott's  Min.  Forschnngen  for  1844^-1849,  and  1850-1861,  and  Lieb. 
and  Kopp'a  Jahrasboricht. 
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by  fiorbonated  waters,  and  eilioate  of  zino  replacing  it,  or  by  ineruatatioo  of  the 
oaioite  befoJ'B  its  nemoTftl  by  oarbonio  acid  or  otherwise;  to  Malanhite  through  a 
solution  of  salpbate  of  copper,  which  forma  carbonate  of  ooppec  and  snlpbate  of 
lime  ;  to  Gypawn  op  Anhydrite  through  the  action  of  suJphUrie  ncid,  which  acid  is 
produced  by  the  oxydation  of  sulphuretted  hydrogen  or  otherwise,  thns  forminK 
sulphate  of  lime;  to  Quorfei  by  watera  oontaming  alkaline  BUieatos,  wbidi  afford 
free  Bilica ;  to  Muor,  I^onite,  and  other  epeoios,  by  the  removal  of  the  CaO  by 
waters  which  hold  carbonic  acid  or  alkaline  ailicatea,  and  at  the  same  time  contain 
the  ingredients  forming  the  replacing  mineraL  lAmonite  or  Red  Iron  Ore  might 
result  from  the  decomposition  of  pyritea  in  the  vicinity. 


Ehomtohedral.  R  :  5=107°  39',  0  :  5=136°  56' ;  a=0-809^. 
Cleavage:  rhombohedral,  perfect.  Also  massive;  granular,  or 
fibrous,  and  somefcimea  in  radiating  groups ;  also  very  compact. 

H.=3'5 — 4'5.  (3-.=3'8 — 3.  Lustre  vitreous,;  fibrous  varieties 
sometimes  silky.  Color  wbite,  yellowish  or  "gi-ayisli-white,  brown. 
Transparent-Opaque.     Fractm'e  flat  conchoidal. 

GomposHion. — Slg&=Magne8ia  47-6,  carbonic  acid  B2-4.  Analyses  r  1,  S,  Stromey- 
er,  (Untersuoh.  113);  3,  RammolBbarg,  (Handw,  397);  4,  S,  Sohcerer,  (Nyt.  Mag.  f. 
Hat.  iv,  842,  and  Fogg,  lixx,  Sls; : 

Sg  C  a  Oa 

1.  Salem,  47-89      Sl'83    0-28=100-O0,  Str. 

■   3.  Baumgarten,  OiofcriiiB,      48'36      60-32     1-39      3ffn  0-21=99-18,  Str. 

3.  Frankenstein,  48-004     51-998  =100-00,  Eauim. 

4.  Arendal,  G.=3-068,  46-93      52-6'r    te  O-el=I0O-81,  Scheer. 

5.  Snarum,  4T-29B     61'447    0-4'70    {"o  0-786=100,  Sohoerer. 
Gtiyton  Morveaa  found  fourteen  per  cent,  of  silica  in  the  ma^esite  of  Caatella- 

moEte.  T.  S.  Hunt  found  in  the  magnesite  of  Sutton,  0.  K,  Slg  0  88-86,  fe  6  9-02, 
mjied  eiliea  8  03^=1 00-40,  (Logan's  Eep.  Canada,  1848,  88).  Other  analyses.  Braoner, 
{Fogg.  Ixv,  292) ;  C.  v.  Hauer,  (Jahrb.  der  k.  k.  Keiche.  iii,  154,  Lieb.  and  K.  Jahres. 
1852,896). 

Dissolves  slowly,  with  little  effervescence,  in  nitric  or  dilute  sulphuric  acid.  In- 
fusible before  the  blowpipe. 

Magnesite  ia  found  with  serpentine  and  other  magnesian  rooks.  It  occurs  at 
HrnlrachitE  in  Moravia,  a,t  the  Qvilsen  mountains  in  Styria,  at  Baunigarten  in  Sile- 
sia, at  Baudisaero  in  Piedmont,  and  at  Valecas  in  Spain.  In  the  United  States  at 
Bolton,  Mass.,  in  indiatinctlj'  fibi-ous  masses,  traversing  white  limestone ;  at  Lynn- 
ifield,  Mass.  coating  serpentine  ;  at  Barehills,  near  Baltimore,  Md. ;  in  Pennsylva- 
nia, in  crystals  at  West  Goshen,  OheaterCo,,  and  near  Texas,  Lancaster  Co. ;  int^eoae 
slate,  in  Sutton  and  Bolton,  Canada  East;  in  Canton  Upata,  Venezuela,  near  Mission 
Paatora,  looking  like  porcelain  in  the  fracture,  as  observed  by  N.  S.  Manross. 

DOLOMITE.  Bitter  Spar.  Pearl  Spar.  Magnesian  Limestone.  Gurhofite,  Gur- 
hofian.  Brown  Spar.  Bitterkalt,  Bitterspath,  Braunspath,  Rauteuspath.  Mie- 
mite.    Conite.    Tharandite.    Anterite. 

Ehombolicdr«l.  B  :  fi=106°  15',  O  :  ij= 
136° 8i';  ti=0-8323.  Observed  planes:  0,  M^ 
4,  -2,  -*,  *2,  r,  1'  (hemihedral).  0  :  i2=90°, 
O  :  4=104°  35',  O  ;  2=117°  29',  0  :  1=154° 
30',   \  :  1=135'>    51',    2  :  2=79°    36'.     Jl : 

R  varies  between  106°  10'  and  106°  20'.     An  

increase  of  100°  0  diminishes  the  angle  4'.    Cleavage;  J?  perfect. 
66 
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Faces  K  often  curved,  and  secondary  planes  ustisiIIt  with  horizontal 
stiise.  Twins :  similar  to  f.  581,  page  436.  Also  in  imitative  shapes  ; 
also  amorphous,  granular,  coarse  or  fine,  and  grains  often  slightly 

H.=3'5--4.  _G. -3-85— 2-92,  dolomite; 
Lustre  vitreona,  inclining  to  pearly  in  some  v 
reddisl),  or  greenish-wliite ;  also,  rose-red,  gi 
black.     Subtranaparent  to  translucent.     Brittle. 

Gomposition.~[(}a,  ittg)  0.  (>e.6+'Si%G  corresponds  to  6afi  64-86  and  ItTg  0  46-65. 
Analyses :  1,  Klaproth ;  2,  Pelletier,  (Ann.  Ch.  Phys.  xIt,  192) ;  S,  Kiihii,  (Ann.  Oh. 
Pharm.  lix,  363);  4,  Gobel,  (Pogg.  ix,  686);  5,  Snckow,  (J.  pr.  Chem.  Tiii,408)i  6, 
Lnuglier,  (Mem.  dn  H.  d'hist.  Nat  xix,  142J ;  7,  K.  £.  Bogers  and  M.  H.  Boy£,  (Jour. 
Fraek.  Inst.  Mareh,  1840);  8,  RommelsbeTg,  {2d  Snpp.  25);  9,  SeLeerer,  (Po^.  Isr, 
288);  10,Becfc,(K6p.Min,  N.  T.p.  264);  Il,EammeUberg,(Hnndw.i,95);  12,Klftp- 
roth;  la,  Waokenroder,  (Sehw.Wv, 41) :  14,AHoii,(Qeol.Beol).iv);  15,  Kiihn,  (loc 
'■  ■     1«,  11,18,  Klaproth;  19,  20,  Klihn,  (loo.  ait.) ;  SI,  JohD,  (SoW.  J.  6,18);   23, 

■      "^ " -■'     -"i,   1);  23— 25,  Bei-tliier,  (T.   d.  Ess.  i,  494) ;  26,  27,  J. 

;  28,  H,  Hirzel,  (Liab.  tl  Kopp.  1850,  760,  from  Zeite. 
I.  Hunt,  (ooiuraunicated  to  the  anthorj  ; 
CaO    %0        i-eO 

52-        45-        Pa  3-00=100,  KUp. 

61-00  44-32  4-68=100,  Pelletier. 
64-76  42-10  4-19=i01 -06,  Klihn. 
53-50    41 -50    1-BO,  inaol.  3-76=99-2B,  G. 

66-3      44-7      =99-9,  Suekbw. 

66-38    41  -30    Fa  2-0,  Si  0-6=99-16,  Lang. 

66-11    42-64    Sl,S'e,SEnO-15,in8C.l.  0-04,  fi 

0-48=99-32,  R.  and  K 
55-62    49-40    0-56=93-58,  Ramrnelsbei^. 
56-88    40-47    2-ei=99-16,_Soheerer. 
10.  Lootport,  N.  Y.  Peo?/*;)a»-,69-00 


Sclirotter,  (Baumg.  Zeita,  - 
Both,  (J.  i  pr.  Oi.  lyjii,  85 
f.  Pharm.  1850,  24) ;  29,  T. 

1.  Zillerthal,  crjat 

2.  Travaradla,  G.=2-629 
8.  Tharandite, 

4.  Sohaidama,  Dolomite, 


11.  Koloeomk,  crust. 

12.  Gliioltshrnii,  jffi. 

13.  LicbenBtein, 

14.  Sorrento,  Italy, 
16.  Bohemia, 

16.  Hall,  c/ysf. 

IT.  Tabei^,  ergst. 

18-  Cfwrhofian, 

19.  Bohemia, 

20.  Koloaoruk,  crysi. 
%l,  Meissner,  Gonite, 
22.  Styria,  Ankerite, 
23. 


61-00 


60-00 

36-60 

4-00=100-60,  Elap. 

° 

63-88 

33-34 

0-91,  MnC  0-07=98-1 

0,  Wack. 

65-31 

34-79 

=100,  Abich. 

61-80 

83-20 

B-27=99-77,  Kiilm. 

68-0 

25-6 

1-0  fi  a-0  olay  3-0=S 

18-60,  Klap. 

78- 

26- 

Fe  2-26=100-25 

,  Klap. 

70-60 

29-50 

=100,  Klap. 

77-68 

18-77 

8-67=10O-07,  Kiihn. 

86-84 

10-39 

6-63=101-76,  Kiihn. 

28-0  67-4       3-5  =98-9.  John. 

60-11  11-85  35-81  iSaO  3-08=100-35,  Schrotter. 

51-1  25-7     20-0        "    S-0  =99-8,  Berthier. 

60-9  29-0     18-7        "    0-6  =991,  Bertbier. 

60-9  30-8      6-0        "    3-0  =100-2,  Berthior. 

57-25  42-75    =100,  Roth,  6.=3-72. 

63-18  34-3e,(&e,]!a:n)C10-46,fil-33,PeS'0-22,Eoth. 

62-71  88-46  PeO  11-13,  StnC  2-84=100-14,  Hiizel. 

63-90  44-04  "    8-OB=100-99,  T.  S.  Hunt  G.=2-856. 

n  the  above  analyses  ocouir  in 


24.  Coraiglion,  Ankerile, 
36.  Villefraneha,     " 

26.  Monte  Somma, 

27.  Mexico,  brown  spar, 

28.  TraTersella,i'ro«si(«, 

29.  RoKbury,  Vt, 
The  carbonate  of  lima  and  oarboniito  of  roagnes. 

the  following  proportions  ; — 

In  analyses  Ito  9,  a  ratio  of  1 :  1.  The  same  has  been  obtained  by  Garrett  foT  a  dol^ 
omite  from  Texas,  Pa.,  (Am.  J,  Sei.  [2],  xt,  334).  In  analyses  10  to  14,  a  ratio  of  3  ; 
2  ;— in  15  to  17,  2  ;  1  ;--in  18,  3  :  1 ;— in  19,  5:1 ;— in  20,  1  :  8  ;— in  21,  8  ;  1  ;  or 
these  latter  are  pavtij  simple  dolomite,  and  partly  dolomitie  oaleite,  (dolomite  and 
oalcite  mixed).  No.  36  oorroBponda  to  46'83  per  cent  of  dolomite  and  58-18  of  dolo- 
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So.  3S,  (Ankai'ite),  gives  the  fonmila  CaR+(^  [&e,  SlnHl  ftg)  0. 
Ko.  24,        "  "      "        "        CaOf(J.tef|  Mg)  C. 

No.  27,        "  "       "        "        tlail+(iis,is.'&La),G. 

A  reddish  bitter  spar  from  Przibram  afforded  Gitba  {Pogg.  lisi,  564)  i  to  f 
eent.  of  oxj/il  of  cobalt,  tia  foUowB; 

1.  045'ia        0a8I-?2        fig  16-63        Co  5 -IT        te  1-86=100, 

2.  45-3'J  31-86  n-37  4-S4  1-16=100, 
affopding  the  foi-mula  OaC-KSTg,  te,  Co)  C.     G.=2-a21. 

Soluble  in  tlie  acids,  but  more  slowly  than  oaloite.    B.E.  acta  like  ealoite  ; 
Tafieties  darken  and  inoreese  in  hardness. 

Tlie  name  Dolomite  is  applied  to  white  orjstaJa,  and  to  tlie  grannlar  Tari 
PetiW  spar  inolades  rhombohedral  crystalliziitionB  with  curved  faces  and  ft  panrly 
lustre.  When  the  orystalsare  not  eurred,  and  have  a  brown  or  reddish-brown  color, 
they  are  called  Brmun  spar  :  this  variety  contains  6  to  10  per  cent,  of  osyd  of  iron 
or  oityd  of  manganese,  Ankerile  oontaina  atill  mora  iron  ;  B  :  B=1M°  12'.  Gwr- 
hojiaa  is  a  compact  snow-white  subtranslucent  variety,  eo  named  from  a  locality  of 
it  ftt  Qurhof,  in  Lower  Auatria.  The  Traveraella  dolomite  (anal.  38)  Kaa  been 
called  Bromte :  j;=106°  20'. 

Granalar  dolomite  constitutes  extensive  beds  in  various  regions.  Crystalline  and 
compact  varietiea  are  often  itEBoeiated  with  serpentine  and  other  magnefiian  roeka. 
Pearl  spar  ocoars  in  geodes  in  compact  limeatonea  and  other  strati6ed  rocks.  Ehomb 
spar  is  fonnd  in  Salzhnw,  the  Tyrol,  and  at  Miemo  in  Toscany,  whence  the  name 
Miemits  was  derived.  Brown  spar  and  Pearl  epar  are  obtained  at  SchaniQita  in 
Hungary,  Eapnik  in  Tranaylvania,  at  Freiberg  in  Saxony,  in  the  lead  mines  at 
Alston  in  Derbyshire,  and  at  other  places  in  Devonahire.  The  Ankerite  is  from 
Styriaand  elsewhere. 

Eoxbury,  Vt.,  affords  large  yellow  transparent  crystals  of  the  rhomb  spar  variety 
imbedded  in  tftlc  A  coarse  oleavable  variety  occasionally  preaentiogperfect  crystiJs 
is  asaoeiated  with  white  talc  in  calc  apar,  at  Smithfield,  B.  I.  White  hexagonal  crys- 
tals {f.  68i)  oeoup  at  Hobokea,  N.  J.  The  pearl  spar  variety  is  abundant  in  geodes 
at  Lookport,  ^Niagara  Falls,  and  Eooh ester,  N.  Y.,  accompanying  calc  apar,  celestine, 
and  gypsntn  ;  also  at  Olen's  Falls.  Massive  dolomite  forma  extensive  beds  in  Litch- 
field Co.,  Conn.,  in  the  soutli western  towns  of  Massachnaetta,  in  Vermont,  in  varions 
parts  of  New  Torfc,  Pennsylvania,  Sew  Jersey,  Maryland,  &o.  Crystallized  dolomite 
ooonrs  in  rhombohedrons  at  the  quarantine,  Kichmoiid  Co.,  N.  T.,  and  at  Hoboken, 
N.  J.  Brown  spar  ooonrs  at  Warwick,  N.  Y,  and  at  the  Parish  ore  bed,  St.  Law- 
ranee  County,  N.  T.  A  variety  rejerobling  G-arhoJite  is  fonnd  on  Hustia'a  farm, 
Phillipatown,  N.  Y.  It  has  a  semi-opalins  appearance,  and  a  ii-aetnre  nearly  like 
porcelain. 

Dolomite  is  generally  suppoaed  to  be  injurious  as  a  mannre  for  soils,  on  account  of 
its  magnesia;  but  this  is  not  so,  noless  used  after  calcination,  before  it  is  fully  air- 
slaked.  The  lime  it  affords  when  bm-nt,  makes  a  more  durable  cement  than  common 
limestone.  The  rock  is  genei-ally  less  firm  or  more  friable  than  pure  granular  lime- 
stone, and  therefore  not  as  good  for  building  stone.  This  species  was  named  in 
honor  of  Dolomieu. 

Ai.TKEED  FoEua. — Dolomito  occurs  altered  to  Spathic  Iron,  Calamine,  Steatite, 
Limonite,  Red  Icon  Ore,  Gothite,  Pyrolusite,  and  Quartz,  and  by  processes  similar  to 
those  explained  under  Caloite; 


Ehombohedral.  R :  E=\Q1°  23',  0 :  _ffi— 136°  53';  «=0-81135. 
Observed  planes:  R,-^.  | :  ^=136°  54'.  Cleavage:  rhombohe- 
dral,  perfect.  Crystals  often  imbedded.  Also  massive,  granttlar, 
and  fibrous. 
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H.=4~4'5.  G.=3— 8-63.  Colorless,  whitiali,  yellowish,  often 
trown  on  exposure.     Transparent  to  subtranslncent.     Brittle. 

Com^osilioK. — (ifTg,  "^e,  filn)  C.  jftgC+ifrBOiiOarbonatB  of  magnesia  42-0,  carbon- 
ate oi  iron  58-0.  Analyses ;  1,  3,  Stromejev,  (Gott.  gel  Adz.  1837,  and  Sohw.  J.  li)  ; 
8,  Bi'ooka  (Ann.  PhiL  N.  Ser.  t,  382):  4,  B,  Stromejer,  (loo.  cit.);  6,  Fritzsehe, 
(Fogg.  Ixx,  146);  7,  Stromeyer  ;  8, Fritzache,  (loc.  cit);  9,  Gibbs,  (Fogg.  Issi,  666); 
10,  y.  Haner,  (Jalirb.  k.  k.  geol.  EeiobBanat.  iii,  1863,  164) : 


StgO 

i-eC 

SinC 

.  Hall,  Tyrol, 

10 

1     89'70 

8-03 

2-4*  0  0-ll=100-27,  Stromejer. 

.  St,  Gothard, 

10 

1     87 '78 

10-64 

0-90=99-23,  Stromeyer. 

■  ZiCrthal, 

13-16 

=99-20,  Brooke. 

1     84'79 

13-82 

0-69=99-30,  Stromeyer. 

5.  Fiissathal, 

1     82'B9 

16-97 

0  ■78=100-64,      " 

.  Pistameiite,  6=3-415. 1 

1     44'96 

65-37 

=100-23,  Fritaicha. 

T.  Jlfm(i«e,  Fiedmont 

1     4M2 

67-24 

^ — ^=99-96,  with  some  MnO,Strom. 

8. 

2 

1     68'68 

89-88 

tnii  2-30=100-36,  Fritzaohe. 

9.         "     1  Piedmont 

2 

1     66-14 

18 -36 

fiaO  0-29=99-89,  Gibba, 

0.  Semmerjng,  vihite. 

10 

1     89-22 

B-IO 

— OaS  S-89,  gi  1-29,  V.  Hauer. 

In  the  aboTe  the  proport 

on  of  the  magnesi 

n  earbonata  to  the  rest,  is  given  in 

it  colamn.  Oflier  analyses  by  A.  Patera,  (Fr.  d.  Kat.  ii,  227  and  2Bl,  R  :  R= 
107°  30'),  Tolkol,{T.Leonh.  1849,701);  Joy,  (Rammelsberg's  5tii  suppL,  161).  The 
mesitine  spar  oooui-s  in  lenticnlar  forms,  and  the  first  fire  aboTe  in  the  primaj-y 
rhombohe^-ou  with  the  faces  not  curved. 

B.B.  gives  an  iron-reaction,  becoming  blade,  and  sometimes  magnetic.  Dieaolvcs 
very  slowly  in  mnriatio  acid,  when  pnlveriKed. 

Occnrs  in  chlorite  slate  at  St.  Gothai-d ;  also  at  the  Zillerthal,  and  at  Hall  and 
elsewhere  in  the  Tyrol.  ITie  mesitine  is  from  Ti-aversella  in  Piedmont.  Includes 
much  of  the  so-called  brown  spar. 


CHALYBITE,  OJ.  Spathic  Iron.  Carbonate  of  Iron.  Sparry  Iron,  Siderite,  ffnM. 
Siderose,  jSeui  Brown  Spar.  Stahlatein.  SphEeroaidcrite.  Clay  Iron  Stone. 
Eiaenfipath  and  Spatheisenstein.    Juniierite,  Dnfrinoy.     Oligonepath. 

Khomboliedral.      B  :  i?=10r,  0  :  ^=136°  37' ;  «=0-81'rl5. 


Observed  planes  :  rhombohedral  1,  4,  -6,  - 
1';  pyramidal  ^2 ;  prismatic  I,  i'2  ;  and  basi 
ciuTfed,  as  below. 

0:2=117=53'. 

0  :  42=132°  30'. 


scalcnohedral 
The  faces  often 


^ ^_:  rhombohedral,  perfoct.  Twins:  plane  of  composition 

-J.     Also  in  botryoidal   and  globular  forms,  {sphwros'iderite),  oc- 
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casionally  in  sillty  fibrous  masses ;  often  eleavable  massive  with 
cleavage  planes  imdulato ;  also  coai-se  or  fine  granular. 

H.=3'5 — i'5.  G,=3"7 — 3-9,  Lustre  vitreous — pearly.  Streak 
white.  Color  ash-gray,  yellowish-gi'ay,  gx'eenisli-gray,  also  brown, 
and  brownish-red,  rarely  green ;  and  sometimes  white.  Translu- 
cent-—snbtranslucent.    Fracture  uneven.    Brittle 

Oampoaition. — f'eC^Carbonio  aoid  S'7-98,  and  protoxyd  of  iron  63'07.  But  often 
oontainine  some  oxyd  of  maneanese,  mnaTiesia,  and  aiao  Ume,  or  equivalent  to 
(J-e,   fin,  V  ilg.)&  B  .       -^  .  .4 

Analyses  :  1— a,  Karaten,  {Karet.  Areh.  ik,  220);  1,  Stromeyer,  (Untersiioli.) ;  8, 
9.  10,  BertMer,  (Ann.  d.  Mines,  viii,  887);  11,  Thomson,  (Miu.  i,  445);  12,  Magnua, 
(Pogg.  X,  146) ;  18,Klaproth,  (Beit,  vi,  81B);  14,  Stromeyer,  (Untersuch.)  ;  15, 
SohnabeJ,  (Eamm.  3(1  Sapp.  112)  : 

0        S'e       Sin      Slg    Ca 


36'61  67-ai 

1-Bl 

ttaos 

0-59    gangue  0-60=97-22,  E. 

2.  Styria,  icAjie, 

84'62  60-28 

3-64 

1-60 

0-33        "        9-73=99-66,  K. 

8.  HaoTienbnrgh,  toAid 

,  38'64  60-41 

7-61 

2-86 

"         0-32=99>23,  K. 

4.  Siegen,  yeMowisA, 

38-90  50-72 

7-64 

1-48 

0-40        "        0-48=99-62,  K. 

5.        '■ 

88-86  47 -SO 

8-34 

8-75 

0-63         "         0-96=99-72,E:. 

6.  Masen,  while. 

89-10  47-96 

9-50 

3-12 

=99-77,  Karaten. 

7.  Stolberg, 

8.  AlleTard,  la^re. 

38-22  48-20 

7-07 

1-34 

0-67,  B:  0-25=96'26,  Stromeyer. 

41-8   42-8 

6-4 

— =100,  Berthier. 

9.  Autnn, 

40-4   45-2 

0-S 

12-2 

— =98-4,  Berthter. 

10.  Vizelle,  lefire, 

42-9    48-B 

1-0 

12-8 

=100,  Berthier. 

11.  Durham,  Eng., 

36-90  54-57 

1-15 

3-18,  Aq,  2-68=97-43,  Thomson. 

12.  Ehrenfried.  OHgo^t, 

38-86  36  81 

25-81 

=100-47,  Magnus. 

IB.  Haaan,  SpA/erosiA 

84-00  63-78 

0-76 

0-26 

— =93-76.  Klftproth. 

14.         "               " 

38-01  69-63 

0-20=98-91,  Stromeyer. 

16.  Siegen, 

38-a2M3-59 

17-87 

o-a4 

0-08=]00,  SohnabeL 

Of  the  above,  Noa.  9  and  10,  from  Autun  and  Vizelle,  oon-eapond  to  the  formula 
2  i'e  0-1-Slg  (3 ;  that  from  Ehrenfriederadorf,  Ho.  12,  (called  OUaon  Spar  by  Brei- 
thaupt),  2  Mn  0+3  fe  fl ;  that  from  Stolberg,  (No  7)=4S'e  C-f-Mn  G. 

4  srean  variety  from  Altenberg  afforded  F.  Monhoim,  (J.  f.  pr.  Chem.  xlij:,  318), 
Ja  0  64-04,  Sin  C  16-58,  Oa  0  20-22,  Si  1-10=101  92,  corresponding  to  8  Je  C-j- 2 
£[n  O-j-sCa  C ;  it  Feaembles  the  calamine  called  Kapiiito. 

In  ft  brownish-blaok  crystallised  spathic  iron  fi-om  Welch,  Eosengarten  found, 
(Eamm.  3d  Supp.  112): 

'6  with  S  36-12,        Pe  11-80,        fe  48-83,        ]fi:rL7-31,        Slg  2-44=100. 


ained 

tot)  74-28    %  016-40    Sn  0  6-56    Pe  0-30    nndec  l-40=98'94,  Clemeon. 

79-34  7-60  8-69  Oa  0  6-43=101  ■06,PeiBCliel. 

B.B.  blackens,  giving  ofFearbonie  acid,  and  ultimately  an  oxyd  of  iron  is  obtain- 
ed, which  ia  attractable  by  the  magnet.  Alone  infnaible.  Colors  boras  green  ; 
dissolves  with  diffiatilty  in  nitric  acid,  and  scarcely  effervesces,  unless  previonsly 

?alveriied.  Exposure  to  the  atmosphere  darkens  its  color,  rendering  it  often  of  a 
lackiah-brown,  or  brownish-red  color. 
Gha!ybite  occnrs  in  many  of  the  rock  strata,  in  gneiss,  mica  slate,  day  slate, 
and  in  connection  with  the  coal  formation.  It  is  often  associated  with  metallic  ores. 
At  Freibei^itoccnra  inailver  mines.  At  Cornwall  it  aoeompaniea  tin.  It  ia  also 
fonad  accompanying  copper  and  iron  pyrites,  galena,  vitreous  copper,  &e.  In  New 
York  aocordmg  toBeek,  it  ia  almoat  always  associated  with  specular  iron,  Oc- 
caaioaally  it  is  to  be  met  with  in  trap  rooks  as  spherosiderite. 
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la  the  reeion  id  and  ahaat  Styria  and  Cariathia,  tliis  ore  forma  extensive  tracts 
in  gneiss,  wMeh  exte ad  along  the  chain  of  the  Alps  on  one  side  into  Austria,  and  on 
the  other  into  Saltzbnrg.  At  Harzgerode  in  the  Hartz,  it  occurs  in  fine  crystals  ia 
gray-WRote ;  also  in  Cornwall,  Alston  Moor,  and  DeTOnshire, 

'Hie  Spkeroiiderite  occurs  in  greenstone  at  Hanau,  Steiaheim  and  Dcansberg,  and 
many  other  places.  Clay  iron  stone,  which  ie  s.  ailleeous  or  argillaceous  carbonate 
of  iron,  occurs  in  coal  beds  near  Qlasgow ;  also  at  Manillar,  Magescote,  i^c,  in 

At  koxbury,  Conn.,  an  estensive  vein  oeonra  in  quartz,  traversing  gneiBa;  also 
at  Plymouth,  Vt.,  and  at  Sterling,  Mass.  In  small  quantities  it  occurs  at  Monroe, 
Conn.,  at  Lane's  mine  ;  also  in  rhombohBdral  crystals  in  Now  York,  at  the  Sterling 
ore  bed  in  Antwerp,  Jefferson  Co.,  and  at  the  Rosaie  iron  mines,  St  Lawrence  Co. ; 
atFentress  and  Harlem  mines,  North  Carolin  a.  The  argillaceous  carbonate  in  nodules 
and  beds  is  abundant  in  the  coal  regions  of  Pennsylvania,  and  many  parts  of  the 

This  ore  is  employed  very  extensively  for  the  maiinfaeture  of  iron  and  steel. 
The  Junkerite  of  Dufrenoy  is  shown  by  Breithaupt  (Fogg.  Iviii,  2lB,  1S43)  to  be 

Altehed  Forms. — Spathic  iron  becomes  brown  or  brownish-black  on  exposure, 
owing  to  a  peroxydation  of  the  iron  and  its  passing  to  iimoniie,  (Pe'fl') ;  and  by  a 
subsequent  loss  of  water,  it  may  pass  to  Bm  Iron  ore  or  8pee«lar  Iron,  (Pe)_,  or  to 
magnefile,  (f  o  Pe),  the  last  at  times  a  result  of  deoxydation  of  ¥b  by  organic  sab- 
atanoes.     It  also  changes  by  flubatitution  or  through  the  action  of  altalina  silicates, 


Khombohedral.  H  :  ^=106°  51',  O  :  .^=136°  31^' ;  a= 
0-8211.  Observed  planes,  S,  O  i%  4,  -I.  I'oi-m  like  f.  573A. 
Cleavage  :  B,  periect.  Also  globular  and  bobyoidal,  baving 
a  columnar  structure,  sometimes  indistinct  Also  granular  mas- 
sive ;  occasionally  impalpable. 

H.=3-5— 4-5  G.=3-4— 3-6;  3-5!)3,  var.  from  Kapnik.  Lus- 
tre vitreous  inclining  to  pearly.  Color  shades  of  rose-red,  brown- 
ish. Streak  -white,  Tfanslucent — snbtranslucent.  Fracture  un- 
even.   Brittle. 

Obmpoiiiiofl.— !SrnC=Manganese  61 '80,  carbonic  acid  S8'30;  or  coming  under  the 
generd  formula  (iftn,  Ca,  S'e,  Sig)  0.  Analyses;  1,  Berthier,  (Ann.  d-  Mines,  vi, 
093);  2,  3,  4,  Stroraeyer,  (Gott,  gel.  Ana.  1838,  p.  lOBI);  3,  Kersten,  (J,  f.  pr.  Ch. 
xxxvii,  168);  6, 1, B.  Kane, {Phil.  Mag,  Jan.  1348);  8,  Gruner,  (Ann.  d.  M.,  [3],  xviii, 

"*'  StnC       S-eO       CaG      %d 

1.  Prfflberg,     892        1-3  8-9        1-6      =100,  Berthicr. 

2,  "           73-708    6-758     tS-OSO    1-296,   S  0-046=99-840,  Strom. 
3   Kapnib,      88'flI4    6'Ofil    3-304,    "  0-435=99-700,  Strom. 

4.  Nagyag,      86-641    10-581     2-431,    "  0-810=99-983,  Strom. 

5.  Voigtsberg,81-42      3-10      10-81      4-28, 3  0-33=99-44,  Kereten.     G.=3'B63. 

6.  Ii-eland,       74;S6     16-01      trace      ,eU.yO-33,org.  mattersandloss  lO'll.K. 

7.  "  79-94    11-04       2-48      ,clay  0-37,  org.  matters  and  loss  6-32,  K. 

8.  97-1         0-7  1-0         0-8,Hn  0-1=99-7,  Grunev. 

B.B,  changes  to  gray,  brawn,  and  black,  and  decapitates  strongly ;  infusible 
alone.  With  glass  of  borax  fuses  readily  to  a  yiolet-bluebead.  Effervesces  strongly 
with  warm  nitric  or  muriatic  acid.  On  exposure  to  the  air,  changes  to  brown, 
and  Eomo  bright  rose-red  varieties  become  paler. 

Diallogite  occurs  commonly  in  veins  along  with  ores  of  silver,  lead,  and  copper, 
and  with  other  ores  of  manganese. 
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n  the  Saxon  mines  ;  it  occurs  also  at  Hogyag  and  Kapnik  in 
Tl'ansylvania,  near  Elbinfferode  in  tli«  Hartz,  &e.  At  Giendree,  in  tlia  Comity  of 
Clara,  Italand,  it  forms  a  layer,  two  indies  thick  below  a  bog,  and  has  a  yellowish- 
gray  color,  (aualysea  B,  7). 

It  has  been  observed  ii>  a  pulverulent  form,  coating  tciplite,  at  Washington,  Conn., 
on  the  land  of  Joel  Camp. 


Ambbed  IFoeua. — Quartz  psaudomorphs  occur  near  Klein- Voigtsberg. 

SMITHSONITE,    Beud.     Calamine,   m  pari.     Ziiikspath,  X.     Carbonate  of  Zinc. 
Ka[>nite,  Srsil.     Qalmey,  in  part. 

Eliomlaohedra!.  B  :  Ji=107°  40',  0  :  ^^137°  3' ;  a=0-8063. 
Observed  planes:  the  rhomboliedrons,  S,  -4,  -2,-5,  -5,  J:  J 
=137°  7',  2  :  2=80°  33',  | :  J=68°  14',  5  :  5=64°  17'.  0  :  | 
=155°  2' ;  Ji  generally  curved  and  rough.  Cleavage :  H  perfect, 
Alao  renifonn,  botryoidal  or  atalactitie  shapes,  and  in  crystalline 
ineniatations ;  also  granular,  and  eometimes  impalpable,  occasion- 
ally earthy  and  friable. 

1I.=5.  G.=4— 4-45;  4-45,  Levy;  442,  Haidinger.  Lustre 
vitreons,  inclining  to  peai-ly.  Streak  white.  Color  white,  often 
grayish,  greenisn,  brownish-wliite,  sometimes  green  and  brown. 
Dubtransparent — translucent,  Fraetore  uneven — imperfectly  con- 
choidal.    Brittle, 

Composition.— Sa  O=0arbonio  add  86-19,  oxyd  of  zinc  64-81=100;  but  often 
contain ing  carbonate  of  iron,  oiangancso  or  lime.  Analyses  :  1,  2,  Smithgon.  (Kidi- 
olson'sJ.  vi,  16);  3,  Kobell,(J.  f.  pr.  Ch.  sxviii,  480);  4.-8,  Monheim,  (Ramm,  3d 
8upp.  131,  and  J.  £  pr,  Ch.  ilis,  882)  : 

0        2n 

].  Somareetshire,  85'2    64-8^100,  Smithson. 

3.  Derbyshire,  34-8     65-3=100,  Smithaon. 

2n<3  taO    fflnC   OaC  SigO 

B.  Nertschink,    86-00  2-03 _  l'bC=M2=B9-lfi,  Kobell 

i.  Altenberg,      eO-a6  32'Sl    4-02    1-90    0-14,  Calamine  2'49=!l01-Ll,  Monheim. 

6.  ■'  66-8S  8fl-46     3-47     2-37     "  0-41=B8-50,  Monheim. 

8.  "  84-82      1-B8    6-80     1-58    3-84,  _     "  1-85=99-67,  Monheim. 

7.  Herrenberge,  86-78      2-24    7-63    0-98    4-44,  810-09,  fi(r=101 -15,  Monhaim. 

8.  "  74-43      8-30  14-98     1-63    3-S8,   "0-30   "  0-66=98-83,  Monheim. 

1,  G.=:4-334:  4,  G.=4-16;  5,  G.=4-04 ;  6,  G.=4-20;  7,  G.=4-08 ;  8,  G.=2-98. 

Otber  analyses  by  E.  Sohmidt,  (J.  f.  pr.  Ch.  li,  257);  Wandaaleben,  (Jahrb.  pr. 
Pharm.  xxiv,  S57,  l^iab.  andK.  1863,  897). 

Tha  variety  containing  more  than  fifteen  per  cent  of  protoiyd  of  iron  is  called 
Kapmte  by  Breithaupt ;  according  to  thia  mmeralogist,  iC  has  S  :  ^=;107''  7', 

B.B.  loaes  transparency,  but  does  not  melt;  carbonic  aeid  ia  driven  off,  and  oxyd 
of  zinc  is  obtained  or  passes  off  in.  white  flakes.     Dissolves  -with  effarvescenea  in 

Smitliaonite  is  found  both  in  veins  and  beds,  eapeoially  in  company  with  galena 
ond  Meade ;  alao  with  copper  and  iron.  It  usually  occurs  in  calcareous  rooks,  and  is 
generally  associated  with  Calamine. 
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Fine  EpeGimena  of  Smithsonite  ora  obtained  at  Nertschinslc  in  Siberia;  one  variety 
has  a  dark  brown  color,  and  contains  cadmium  ;  another  is  of  a  beautiful  briglit 
green.  Other  loealitioa  are  Dognatzlia  in  tlie  Bannat  of  Tenieswar  in  Hungary  ; 
Bleibergand  Eaibel  in  Carinthia;  Altenberg.  near  Aii  la  Ciapelle.  Concentric 
botryoidal  groups  are  met  with  in  the  Mendlp  hills  and  at  Wanloekhead,  in  Dum- 
freisahire. 

In  the  United  Stjites,  Smithsonite  is  fonnd  oooaaionally  at  the  lead  mines  ot  llisBou- 
ri,  and  Wisconsin,  though  the  ore  is  mostly  siUeate  of  zinc  Mine  Hill,  neac  the 
l^antlin  furnaoe,  Hew  Jersey,  the  Perbiomen  lead  mine,  PennaylTftuia,  and  the 
lead  mine  at  Broohfield,  Conn.,  afford  it  in  small  quantities.  At  franklin  it  occurs 
only  in  a  pulverulent  form,  and  results  from  the  decomposition  of  red  zino  ore. 

AiTBBBn  FoHMs Smithsonite  ohangea  though  the  action  of  alkaline  silicates,  to 

Calamine  (3n°§i-}-^B);  or  becomes  inemsted  with  silica  and  forma  quartz  pEHudo 
morpha.    It  is  also  sometimes  replaced  by  Limonite  or  Gothite. 


Needle  Spar.    Tarnowitzit 


Trimetric.    J:  7=116''  10',  0  :  li=130°  50' ; 


0  : 1(=130°  50'. 
0:1=126M5'. 
(9:  13=137°  15'. 


0  :  22  =118°  25'. 
0  :  ^i:-ieO°  11'. 
O :  H=144°  13'. 


35  :  ^i=110°  30'. 
1^, :  1^=71"  34'. 
I:{i=121°  55'. 
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Cleavaffe :  7,  imperfect :  ii,  distinct,  li  imperfect.  Twins :  plai 


compoStion  !/;  texagoiial  prisms,  and  also  I  227, 236.  237", p.  149, 
151,  and  £  588.  Also  glolaular,  reniform,  and  coralloidal  stiapes ; 
sometimea  colnmnar,  composed  of  straight  or  divergent  flbres. 

H.=3-5— 4.  G.=2-931,Haidinger;  2-927, Biot ;  2-945— 2-947, 
small  crystals,  and  others  when  pulverized,  Beudant.  Li-^tre  vitr 
reous,  sometimes  inclining  to  resinous  on  surfaces  of  tracture. 
Color  Tffhite;  also  gray,  yellow,  green,  and  violet;  streak  uneolor- 
ed.  Transparent— translucent.  Eracture  subconchmdal.  Unttle. 
eompOTt(io«.-(:iaC,likG  cale;te,=Carbomc  acid  44-0,  lime  69-[).  Analyses:  1-4, 
Stromoyer;  6,  6,  Nentwich,  (Versamml.  nng.  Haturf,  HeuBohl,  1846)  ;  1.  Bottger, 
(Pogg.  Ann,  xlTii,  491);  8,  Stieren,  Arch,  £  Phann.,  [2],  mi,  31): 
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)   Horrejjgr  nd  G  = 
1    Petzbanya,      G.= 

I   Papanburg 


fl'ieUfl  0'4102 =B9'96t4,St. 

1'0988  ~  0'a5T8     =a9-334B,  at. 

6-1841     2'2390  0-8077     0-3207=98 '951 5,  St. 

1'0I45  02139    0-1449=ee'3783,St, 

0'S9  O'll    3PeO-ll=99'89,,H. 

0-06  0-33  OuC0-19=!l9'89,  N. 

S-869  0157      =99-956,  B. 

2-23  fi  0'3B=100,  S. 


Delesse  finds  in  tlie  aragonito  of  Herrengrund,  near  NeuBohl,  HunBavy,  no  etron-  ■ 
tia,  and  0-13  per  cent,  of  water.  A  ThiiriibBrg  varioty  afforded  E.  Ricgel,  {Jahrb. 
pr.  Pharro.  xiiii,  343),  B'S  per  cent,  of  carbonate  of  strontian.  A  fibrous  variety 
from  Dnfton  in  Oviniberland,  afforded  4-26  per  cent,  ot  Jdn  fl. 

When  aragonite  ia  heated,  it  falls  to  po-wder.  It  ia  phosphoreseent  on  red  liot 
iron,  and  solnble  wHb  effery^cence  in  nitric  and  muriatic  acid. 

The  most  common  repoaitoriea  of  aragonite  are  beds  of  gypsum,  beds  of  iron  ore, 
(wliBre  it  oocnrs  in  coralloidal  forms,  and  ia  denominated  j!iJS-/e)-rt,  'jtovter  of  iron'), 
basalt,  and  trap  rock ;  occaaionally  it  occurs  in  lavas.  It  is  often  associated  -vritb 
copper  and  iron  pyritea,  galena,  and  malachite.  It  ia  forming  at  an  old  mine  in 
Monte  Vasa,  Italy,  at  a  temperature  below  the  boiling  point  of  water. 

This  mineral  was  first  diaflovered  in  Aragon,  Spain,  (whence  ita  name),  at  Molina 
and  Valencia,  near  Migranilla,  in  six-^ided  prisms,  -with  gypamn,  imbedded  in  a 
fetm^nous  clay.  It  has  sines  been  obtained  in  eompoand  hexagonal  prisms  at 
Bilin,  in  Bohemia,  in  a -rein  traversing  basalt ;  at  Breisgau  in  Baden  ;  atBanmgar- 
ten  and  Tamowi  tz  in  Silesia ;  at  Leogang  in  Salzbui^,  Auatria ;  in  Waltsch,  Bohemia, 
and  many  other  places.  ThejJ(x-/em  variety  is  found  in  great  perfection  in  the  8ty- 
rian  mines,  coating  oa-ritiea  and  even  caves  ot  oonsiderSile  estent,  and  associated 
witli  spathic  Jiron.  At  Dufton,  a  siliy,  fibrous  variety,  called  satin  apar,  occurs 
traversing  shale  in  thin  veins,  generally  aasooiated  with  pyrites.  In  Bnebiugham- 
ahire,  Devonahire,  <feo. ,  it  occurs  in  ataloctitio  forma  in  caverns,  and  of  snow  j  white- 
ness at  Laadhills  in  Lanai-ltBhire.  The  variety  larnountstle  (analysis  7  above)  eor- 
responda  to  plumbooalcite,  under  calcite.  Keraten  foand  in  another  specimen  2-19 
of  carboDate  of  lead.  An  arogonite  deposited  in  stalactites,  etc.,  at  the  Carlabad 
Springs,  called  Sprudektein,  contains  0'69  per  cent,  of  fluorid  of  calcium  and  a 
trace  of  orsenic. 

Aragonite  in  fibrous  and  other  forms  ocem's  in  Serpentine  at  Hoboken,  (it  has 
beeo  Galled  magneaite). 

Tloa-ferri  occurs  sparingly  at  Lockport,  K.  T.,  coating  gypsnm  in  goodes;  at 
Edenville,  N.  Y.,  lining  cavities  of  miepiokel  and  cube  ore  ;  at  the  Pariah  ore  bed, 
Bosaie,  H.  T. ;  and  at  Haddain,  Conn.,  in  thin  acams  between  layers  of  gneiss.  A 
cor^oidal  aragonite  occiirs  at  New  Garden,  in  Chester  Co.,  Pennsylvania. 

Altbeed  Foums. — Aragonite  may  nndei^o  similar  changes  with  calcite.  It  alao 
poaaes  to  calcite,  through  paramorphism,  Pseiidomorphs  of  copper  after  aragonite 
are  reported  from  Bolivia. 

WITHERITE,  Werner.     Wltkering,  Phil.  Ti'ons.  1784,  p.  293.     Carbonate  of  Bary- 
tes.     Barolita. 

Ti-imetric.  I :  J=118'  30',  0  :  1*=128°  45' ;  a  :  5  :  c=l-246  : 
1  ■:  1-6808,  Observed  planes,  I,  i,  J,  1,  f ,  3.  0  :  1—124°  35f ,  / 
:  1=145°  241',  /:  2=160''  68^',  I:  §=155°  18^',  7:^=125° 
5U',I:  J=109°  55V,  1  ■  1  {inftc.)=130n3',  (brach.)=89''  57',  (baa.) 
110°  49'.  Twins :  all  the  annexed  figures,  composition  parallel  to 
/,  (probaBly,  as  represented  in  f.  234  or  23T,  p.  151) ;  reentering 
an^es  sometimes  observed.  Cleavage:  /distinct;  also  in  globn- 
lar,  tuberose,  and  botryoidal  forms ;  stracture  either  columnar  or 
granular :  also  amorphous. 

H.— 3— 3-75.  G-.=4-29 — 4-35.  Lustre  vitreous,  inclining  to 
57 
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reainoiis,  ou  surfaces  of  fractiu'e.     Color  white,  often  yellowish,  oi- 


grayish'.  Streak  white.  Subtransparent— ti-aiislucent.  Fracture 
iiueTen.     Brittle. 

CbniposJiiiHt.— 6aC=Carbomo  acid  22 '33,  baryta  ll'O'J.  B.B.  deorepitstes,  and 
melta  easily  to  a  tranglncent  globule,  which  becomes  opa^jue  white  on  cooling.  On 
charcoal  boile  violently,  bacomas  cauatic  and  is  absorbed.  Disaolves  with  effervBa- 
oenoe  in  dilute  nitric  or  mudatie  acid. 

The  Sulphato-eaTbonate  of  baryta  of  Thomson,  (Miu.  i,  108),  from  Bromley  Hill, 
Omnberlaud,  is  only  a  mixtm'a. 

Witharite  occurs  at  Alatoc  Moor  in  Cuniberland,  associated  with  galena,  in  veine 
trayeraing  the  coal  formation  ;  in  splendid  crjiatalB  aometimes  transparent,  and  oc- 
oaaionally  sis  inches  long,  at  Fallowfield  in  Horthumberland.  The  fibrous  tranalu- 
cejit  vaneiy  ocenrs  at  Anglesarli,  in  Lancaahira.  Tamowitz  in  Silesia ;  Sdana, 
Hungary;  Laogangin  Saltaburg;  Peggau  in  Stjiia;  Bamaoiil,  KosBia.intbe  Altai; 
some  places  in  Sicily;  and  the  mine  of  Arqueros,  near  Coqnimbo,  Chili,  are  other 
loealities. 

For  seyeral  of  the  above  flgurea  the  author  is  indebted  to  E.  P.  6r^,  Jr.,-  who 
obaervas  that  all  the  supposed  simple  crystals  are  compound. 

Altered  Forms. — Witherite  is  altered  to  Heavy  Spar  ffeaS)  through  the  action  of 
sulphate  of  lime  in  solution  at  the  ordinaiy  temperature,  or  by  the  action  of  other 
sulphates  in  solution,  or  of  water  containing  sulphuric  ncid. 

Strontiane  Carbon  atee. 


Trimetric.  I:  7=117°  19',  0  :  U=1S0°  5';  a:h:  c=l-1883  : 
1 : 1-6431.  Ohserved  planes:  oetahedi-ous  ^,  *,  1,  i,  2,  3,  4,  8; 
domes  il,n,  t*,  2i,  «,  m,  m,  125. 

0  :  15=144°  &.  1:1  (mac.)=130°  1'. 

U :  n  (bas.)=n°  48'.  1 : 1  (brach.)=93''ll'. 
2* :  2i(ba8.)=110°  44'.  1  :  1  (ba8.)=108°  35'. 
Twine :  like  those  of  aragonite.  O  usu- 
ally striated,  pai'allel  to  the  shorter  diag- 
onal. Cleavage:  J  nearly  perfect,  »5  m 
traces.  Also  in  cokiranar  globular  forms ; 
fibrous  and  granular. 

H._=3-5-^.  G. =3-605— 3-713.    Lus- 
tre vitreous ;  inclining  to  resinous  on  ua- 


0 ;  i*=149''  17'. 
0  :  i"i45°  11'. 
0  :  1=125°  43'. 
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even  faces  of  fracture.  Color  asparagus  gi'een,,  apple-green  ;  also 
white,  gray,  yellow,  and  yellowieh-brown.  Streak  white.  Trans- 
parent— translucent.     Fi-aotnre  uneven.     Eiittle. 

Oomptmtion, — Sp&=Carbonie  acid  aS'SI,  and  Btrontia  70'19. 

Thomflou  fonnd  the  two  Taiiaties  from  Strontian  to  eontain  6  to  8'64  par  cant.  oT 
CaO;  and  another  from  the  United  Statea,  named  hy  him.  M?nmonite,  ju  honor  of 
Prof,  Emmons,  affords  12-fl  par  cent,  of  Oafi.  Similar  specimens  coma  from  Clausthal, 
andfromHammin  'Westphalia,  Sohnabel  fonnd  in  thelatterl'80  per  cent,  equiva- 
lent to  1  OaO  to  S  SrO.  (RBinm.  4th  Suppl,  216 ;  also  5th  Snppl,,  281).  The  former 
oontaitia  five  to  eight  per  cent,  of  (3ai3. 

B.B.  melts  on  the  edgea  and  then  swelle  ont,  emitting  a  briUiant  light,  and  in  the 
reduoing  flame  stronglj  heated  givea  the  flame  a  reddish  tinge ;  assay  gives  an  al- 
Icaline  reaatioa. 

EffervaeceB  with  nitrle  and  muriatic  adds.  Paper  wet  with  the  solution  in  theee 
acids  and  dried,  bums  with  a  red  ilame. 

Stroutianite  ooeurs  at  Strontian  in  Argyleshire,  io  veina  traTersiug  gneiss,  along 
with  galena  and  heavy  apar,  in  stellated  and  fibrous  groups,  rarely  in  perfeet  crys- 
tals. Vorkahire,  England ;  Giant's  Cansewftj,  Ireland ;  Clausthal,  in  the  Hartzr 
Braunsdorf,  aaiony ;  Leogang  in  Saltzhurg,  Anatria,  are  other  localities. 

In  the  United  States  it  occurs  ai  Seohane  in  grannlar  and  columnar  masses,  and 
alao  in  crystals,  forming  neafs  or  geodaa  often  large  in  the  hydraulic  limeetoi 
aociated  with  heavy  spar,  iron  pyritea,  and  cale  spar.    At  Muscalonge  Lake  i 
sive  and  fibrous  variety  of  a  white  or  greenish- white  color,  ia  sometimes  the  i  .  . 
of  flnor  spar.    Chaumont  Bay  and  "Dierasa,  in  Jefferson  Co.,  N,  T,,  are  other  local- 
ities.   Massive  strontianite  has  been  found  by  Mr.  James  Heron,  at  Warwick,  N.  Y. 

Barj/stroniianite  from  Strnmnesa,  in  Orlcnsy,  consiata  of 

SrC  6a-b,  Baf?  27  5,  OaC  a'6,  and  osyd  of  iron  O-I. 

It  is  supposed  to  be  a  mechanical  misture. 

ime  way  as  With- 


BROMLITE, /oAneion,  Phil  Mag  vi,  l,andxi,  4S.  37tomso»,  ibid,  s,  SfS,  and  Eec. 
of  Gen.  Soi.  i,  87S.  pelesse  and  Deicloizsaux,  Ann.  Ch,  Ph.  [3],  xiii,  i'i5.  Alsto- 
nite,  Breillumpt.    Bicalcareo-carbonate  of  barytes,  TRoinson. 

Trimetric.  I:  7=118°  50'  (DeBcL),  0  :  B=128''  39' ;  a  :  5  :  c 
=1-2504 : 1 : 1-6920.  Observed  planes :  octahedrons  1,  3 ;  domes, 
1*,  2i;  with  I.  O  :  li=143°  32^',  11  :  11  {has.)=-n°  55',  2*  :  21 
rbas.)=lll°  50',  1  :  1  (mac.)=130°  27',  1  : 1  {brach.)  =  89°  40'. 
Twins :  double  six-sided  pyramids,  with  angles  122°  30',  and  142° ; 
reentering  angle  178°  51 .    Cleavage :  /and  0  rather  indistinct. 

H.=2-5.  G.=3-718,  Thomson ;  3-706,  Johnston.  Lnstre  vitre- 
ous.    Color  snow-white.     Ti-anslncent.     Fi'aeture  granular  and 

ition. — fea0-i-0aO,lik9Barytoe!Lleite=Carb.  baryta  68-3,  carb.  lime  33 '7  ; 

fiaC        OaC  SrC         SlnC         Si  3iln 

1.  60'e3       30-10  9-18  =100,  Thomson. 

2.  aa'ise     30-290        6'6tl         —         —         — =99-087,  Johnston. 

3.  66-31      82-90  I'lO  0'20        0-le=99'a7,  Delesse. 

Discovered  by  Johnston  in  the  lead  mine  of  Fallowfield,  near  Hexham,  Northum- 
berland; and  afterwards  at  Bromley  Hill,  near  Alston,  whence  the  name  Bromlits, 
given  by  ThoEiHOU. 
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MANGANOCALCITE,  Breit. 

In  rhombic  pmiua  like  Aragonite,  and  closely  related  to  that 
species.   Cleavage  lateral,  also  braehydiagonal. 

H.~4^5.  G.— 3-037.  Lustre  vitreous.  Flesh-red  to  dull  red- 
dish-white.   Translucent. 

Oompositian. — Same  general  formula  as  Diallogite.  Analysia  by  Rammolsberg, 
{Pogg.  iKviii,  511): 

i&n  0  61-48,  &eC  3-aa,  Ca  C  18-Sl,  %  a  9-9'i=99'48. 

Thomaite.— This  name  has  been  given  to  a  carbonate  of  iron,  said  to  haTo  a 


jjrismatio  form.     Q.=;3'10.    Lustra  pearly.    An  analysis  by  Meyer  afforded  C  33'39, 

Fa  53'12,  Sin  0-86,  Sig  O-iB,  Oa  1'62,  Si  4'26,  §i  e'(M=100.     From  '"- -  "'-'•■ 

birge.     Leoith.  w.  Brtmn'a  Jahrb'ach,  1845,  200. 


1  the  giebenge- 


Trimetric.  1:1=111°  13',  0  :  ll=UQ°  ^'■.  a:l:  o=l-1852  : 
1  :  1-6388. 
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:  1=135°  46'. 

I) 

lJ=149o  21'. 

0 

14=144°  8'. 

(1 

35=134°  40'. 

1- 

»i=131°  34'. 

a 

3S=145°  30'. 

a 

iS=109°  53'. 

w 

25  (bas.)=110°  40'. 
1!  CW)=n»  44'. 

1! 

« 

P  (ljas.)=39°  45'. 

),«- 

»a  (OT.  ii)=132'>  43'. 

1 

1  (mac.3=130°. 
1  (brai4.)=92»  19'. 

1 

1 

1  (baa.)=108°  38'. 

Cleavage:  I  often  imperfect;  2t  hardly  less  so.  Twins:  f. 
233,  598,  often  stellated ;  plane  of  composition  I.  Eai'ely  hhrous ; 
often  granulai'ly  massive  and  compact. 
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H.=3 — 3-5.  G.=6'465 — 6-480;  some  earthy  vaiieties  aa  low 
as  5'4.  Lustre  adamantine,  incliningto  Titreons  or  rmnous ;  some- 
times peai-ly ;  sometimes  sub-metallic,  if  the  colors  are  dark.  Col- 
or white,  gray,  grayish-black,  sometimes  tinged  blue  or  green  by 
some  of  tne  salts  of  copper ;  streak  tmcolored.  Transparent— ^ub- 
translucent.     Fracture  conchoidal.     Very  brittle. 


m);3,  4,  John,  (Sohw.  i 

1.  Eifel, 

2.  Durham, 
2.  Eaehwailar,  earlky, 
4.  Kail,  earthy, 
6,  "  "  i  , 
6.  Sardinia,  Iglesiaaiie, 
B.B.  decrepitates,  b 


di,  114,  II';);  5,  Bergemauii;  SjKepsten: 
0         tb 
lfl-49    83-5I^100,  Bergamann. 
16'05    8S'56=99-61,  Phillips. 
16-62    81-34    lIB,  Oa  and  Pe  0  29=100,  John, 
18-81    ll-ffj     a-82    "  "    0-80=100,  John, 

fb  6  94-338,  fl  2-566,  qnartz  l-ffJ,  Se  and  Si  2-2,  Barg. 

"     92-10,  tn>  O  7-02,  Kersten  ;  G.=5-B. 
IB  yallow,  then  red,  and  finally,  with  care,  on  eharooul  a 
globule  of  lead  may  be  obtained ;  disaolvea  readily,  and  with  efEerTeaoenoe,  in  dilute 
nttrio  acid. 

Ocoura  at  Leadhilk  and  Wanloekhaad  in  Scotland,  with  other  ores  of  lead  in  Si- 
lurian slate;  ia  baautiful  crystals  at  JohanngeocganBtadt ;  st  Kei'tsehiaBk  and  Be- 
peaof  in  Siberia;  near  Bonn  on  the  Khine  ;  at  Clansthsl  in  the  Hartz  ;  at  Bleibarg 
in  Cnrinthia;  and  at  Miea  andPraibram  in  Bohemia;  in  England,  at  Alston  Moor, 
Kaswicb,  and  particularly  in  Cornwall,  where,  in  the  roina  of  St.  Minrers,  it  oaeurs 
in  asaeedingly  deiieate  cryatais ;  in  heart-shaped  maoles  at  Seven- Church es,  Wiek- 
low  Co.,  Ireland;  in pseudomorphs, imitating  Anglesite  and Leadhillite,  atLeadhills. 
Fine  crystals  have  been  obtained  in  Pennsylvania,  at  Fhenixville;  also  at  the 
Perkiomen  lead  mines,  near  Philadelphia.  Also  occurs  at  Valle's  Divings,  Jeffar- 
Bon  Co.,  Missouri,  and  in  other  mines  of  tlia  Wfeat;  at  Brigham'a  mines,  near  tlie 
Blue  Momids  ;  m  aa  inorastation,  at  Southampton,  Mass. ;  sparingly  at  the  lead 
mines  of  St  Irfiwrenca  Co.,  N.  Y. ;  fine  crystals  ore  obtained  at  Austin's  mines, 
Wytha  Co.,  Virginlo,  and  espacially  at  King's  Mine,  in  Davidson  Co.,  N.  C. 

Altebed  Fojars. — Csrnsite  oocm-s  altered  to  pyromoi-phite,  or  phosphate  of  lead; 
probably  through  the  action  of  waters  holding  phosphate  of  lime  in  eolation;  also 
to  Galena  (Pl^i'through  the  action  of  sulphuretted  hydrogen,  and  Minium  by  oxyd- 
atioa ;  also  to  Breunnerite,  Malachite  a 


BARYl'OCALCITE,  Brooke,  Ann.  Phil,  viii,  114,  1834. 

Monoclinic.     (7=73°  52',  I  S99 

;  I^IO^"  54'  0  :  li=lir  ; 
a:  J:  c=0-81035: 1:1-29583. 
O  :  li=147°  34',  0  :  ii~ 
106°  8',  ii  :  li=138''  34',  U 
:  *2=:124'',  22  :  22  {over  eg) 
=95-  8',  66  :  68  (adj)=146^ 
6'.  Cleavage :  I,  perfect,  0, 
less  perfect ;  also  massive. 

H.=4._  G.= 3-6363— 3-66. 
Lustre  vitreous,  inclining  to 
resinous.  Color  white,  gray- 
ish, greenish,  or  yellowish. 
Streai:  white,     TraoBparent — translucent.     Fracture 
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fomptwsiicn. — £ttO+ OaC^^ai'bonata  of  Tjaryta  S6'8,  onrbonate  of  lima  S 
too.  Analyses :  1,  Children,  (Ann.  Phil.  Tiii,  116);  2,  DelesBe,  (Aiiu,  Ch.  Ph 
imx,43S): 

fiaC  OaO  Si 


B.B.  aloEe,  infnaible,  but  gives  a  yellowish  green  color  to  the  flame,  Withbortuf, 
or  salt  of  phusphorus,  fuses  to  a  ti'auspai'ent  glaaa.  The  glaaa  with  boras  has  a 
hyacinth  color,  bat  losee  the  tinge  in  the  oi^dating  flame, 

Ooouts  at  Alston  Moor  ia  Onmberland.    Fig.  800  is  from  Brpoke  and  Millar. 


II.  HYDROUS  CARBONATES. 


Caedonatb  09  Ajjmobu, 

NffOO'+H 

AzuniTE, 

aCiiC+CtLtl. 

Tkoka, 

Sa=G'+4a 

AUEICUALCITE, 

2(Cu,2n)C-[-36E. 

s-aC+a 

BUEAIITE, 

Natron, 

SaC+lOS. 

Zinc  Bloom, 

UG+Zh'^'. 

GAY-LnsaiTE, 

(Sih.  Ca)C+2ifl, 

Emekaxd  Niceel, 

SiO+2SiS=, 

La^tbjnite, 

LaC+SD 

Remingtonite, 

HYPEOaAGNESlTE, 

Slg-C'-KS. 

LlEJilGlTE. 

Malachite, 

Cu'c+6iia 

B..>h;tite. 

EICARBONATE  OF  AilOKIA. 

lu  crystals,  having  two  IjriUiant  cleavages  meeting  at  113°. 

G.=l"t5.     H.=l-5.     Yellowish  to  -white. 

Composiiion.— NH'O0'+S=:Nfi'OS2-91,  carbonic  acid  SS'GQ,  water  11-40=100, 
From  gnano  deposits  on  the  coast  of  Africa  ajid  Patsgonia,   and  the  Chinea 

Islands ;  forms  a  bad  eeveral  inches  thick  in  the  lowest  parts  of   the  guano  de- 

poaite  of  Patagonia. 

TRONA.    SesqoicarboDate  of  Soda.    Prismatic  Natron,  J.    Urao. 

Monoclinic.     0  :  ii=10d°  15'.    Cleavage  :  ii  perfect.      Often 
in  fibrous  masses  consisting  of  a  congeries  of  minute  crystals. 
■   H.=2'5-— 3.     G.=2'll.     Lustre  viti'eous,    glistening.      Color 
gray,  or  yellowish  white.    Translucent,    Taste  allialine.     ISot  al- 
tered by  exposure  to  a  dry  atmosphere. 

OompasitUn, — fi'»'C'-|-4fl=Carboiiic  acid  40'2,  soda  37 '8,  water  23-0.  Analysis 
by  KlaprotJi,  {Beit,  iii,  83),  Carbonic  aoid  38,  soda  87,  water  32-5,  sulphate  of  soda 
2-6=100. 

To  this  apeciea  belonge  the  nrao,  found  at  the  bottom  of  a  lake  in  Marscaibo,  S. 
A.,  a  day's  journey  from  Merida.  The  specimen  analyzed  by  Klaproth  came  from 
the  province  of  Suekanna,  two  days'  journey  from  Fenzan,  Africa.  It  is  found  at 
the  foot  of  a  moTlntain,  forming  a  crust  varying  from  the  tliickneas  of  an  inch  to 
that  of  lie  back  of  a  knife,  Effloresoenoes  of  trona  ocour  near  the  Sweetwater 
river.  Rocky  Moimtains,  mised  with  sulphate  of  soda  and  ci 
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THERMOKATRITE,  Haid. 
Trimeti-ic.     In   rectangulai-  tallies,   witli  beveled  aides.     Ono 
vertical  prism  of  83°  50',  another  of  121°  56',  and  a  braehydorae 
of  lOT"  50',    Usual  as  an  efflor^cence. 
H.=l — 1'5.     G.=l-5 — 1-6.     Lustre  vitreous.     Colorle^. 
OomposifiDra.— SftO+Efc^oda  60'0,  carbonic  acid    S5'5,  water  14-5.    Baudant 
obtained  in  two  analyses-. 

SaG  fi  iTaS  NaCl  and  other  ingredients. 

1.  Debrettiin,  73-6  lS-8  I0'4  2-2=100 

2.  Egypt,        H-Y  13-6  7-8  3'1,  Earthy mtttter4'l=] 
This  iathe  more  common  aalt  in  nature,  natron  changing  to  it,  on  efflorescing. 


MiTRON.  Carbonate  of  Soda.  Sonde  Carbonat^e.    NatMiohes  Mineral  Alliali,  W. 

Monoclinic:  (7=58°  52, 1:  /=Y6°  28',  0  :  li^liO''9Y.  Cleav- 
age t>  distinct;  w imperfect;  Jin  traces, 

H.==l— 1-5.  G.=l-423.  Vitreous  to  earthy.  White,  some- 
times gray  or  yellow,  owing  to  impurities.     Taste  aUcaline. 

Compotilion. — SaC+loS^Carbonio  acid  28-7,  Boda  18'8,  water  54*5.  Taeken. 
roder  found  in  the  Debraczin  Natron,  S'a  0  89'84,  NaCl  4-34,  Sag  l'6S,So^  1-46, 
fiSo-OB,  BIg(3o-24,  OaD  0-24,  i'e  and  Si  0-42,  Sa  gi  1-61,  S  0-15.— Effervescea 
strongly  ■with  nitrie  acid. 

Occurs  at  the  soda  lalces  of  Egirpt,  at  Debreozin  in  Hungary,  at  Vesuvius,  Etna, 
and  in  various  parts  of  Africa,  Asia,  and  America.    Tliis  is  the  nitre  of  the  Bible. 

GAY-LUSSITE,  BmtsdiigauU. 
llonoclinic.      C=78°  37',  J:  I=Q9>'>  W. 


0  :  3J=130='  21'.         0  :  I=QQ°  30'.         li :  lt=109°  30'. 
0  :  ii=101°  33'.         0  :  li=-125°  15'.      1  :  1=110°  30'. 
0  :  1=136°  39'. 
Cleavage :  /perfect ;  0  less  so.  eoi 

B:.=2— 3.  G.=i::l-92— 1-99.  Lustre  (obtained 
by  fraeture)  vitreous.  Streak  grayish.  Color 
yellowish-white.  Ti'amliicent.  Exhibits  double 
refraction.  Fracture  conchoidal.  Extremely 
brittle.  Not  phosphorescent  by  friction  or 
heat. 

OMnposifc'on.— SaG-|-Ca(3-|-SS^Carbonate  of  soda  36-9, 
carbonate  of  lime  33-8,  water  30*3^100.  Analysis  by  J.  B. 
Bonssinganlt,  (Ann.  Ch.  Phye.,  vii,  [8],  488,  1848), 

SaO  84'S  6ii6  33'6,  S  30'4,  Clay  1'5=100. 

Heated  in  a  matrass,  the  crystals  decrepitate  and  become  opaque.  With  the 
fluxes  it  behaves  like  carbonats  of  lime ;  diesolves  in  nitric  acid,  with  a  brisk  effer- 
vesoenee ;  partly  solnble  in  water,  and  reddens  turmeric 

This  mineral  IB  abundant  at  LagunUla,  near  Meiida,  in  Marac^o.  Its  crystals 
are  dissetoinated  at  the  bottom  of  a  small  late,  in  a  bed  of  clay,  covering  urao. 
The  natives  call  it  elavos  or  naih,  in  allusion  to  its  crystalline  form, ,  It  was  named 
by  Bonssinganlt,  in  honor  of  Gay-Lvissao.    Also  found  near  Sangorhausen  in  Thur^ 

Altebkd  Foaua. — Crystals  altered  to  calcite,  have  been  called  Ifalrocaldle, 
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Trimeti-ic.  Z:  7=93°  30'— 94°,  : 
plates  or  minute  tables,  with  beveled  e 
urea.    Also  fine  granular  or  earthy. 


In   thin  four-sided 
,s  in  the  annexed  fig- 


H.=2-5— 3.  G.=2-666,  (?)  Blake.  Lustre  dull  or  pearly. 
Color  grayish-wliite,  faint  pink,  or  yellowish. 

Composition taC-f-Sfi^Lanthana  52'84,  caclionio   acid    91'11,   water    26'95. 

Analysis  by  J.  L.  SmiUi,  of  Amerioan  specimen,  (Am.  J,  Sci.,  [2],  xyi,  aao) : 
La  (with  OS.  didyminm)  64-90        0  22-B8        fl  24-09=101  -57. 

Blake  obUlned,  ta  S4-3t,  54-93,  64 -64.  fi  19-13,  C+fi  (by  ign.)  46-07,  45-86. 

Hisingcr  found  in  a  Swediaii  specimen,  probably  impure,  l.a7B"l,  G  10'8,  fl  13-5, 
■whence  tihe  formnla  ta'  <3-l-3fl. 

B.B.  infuaihle  ;  but  whitens  and  becomes  opatjue,  Bilvary  and  brownish,  with 
borax,  a  glass  slightly  bluish,  reddish,  or  amethystine  on  cooling;  witti  salt 
of  phosphorus,  a  glass  bltush  amethystine  while  hot,  red  cold,  the  bead  becoming 
opaque  when  but  slightly  heated  and  retaining  a  pink  color.  EfCery«soes  In  Uie 
acids.    In  n  matrass  affords  water. 

Found  coating  cerice  at  Baatnas,  Sweden ;  also  in  silnrian  limestone  with  the 
zinc  ores  of  the  Saiicoc  valley,  Lehigh  Co.,  Pa.,  in  masses  consisting  of  aggregsitcd 
minute  tables. 


Monoclinic.  (7:^82°-88°,  I:  I=%T  52'  to 
88°,  0  :  21=137  ;  ffl  :  6  :  c  =(nearly)0-4:55  : 1 : 
1'0973.  ObserYcd  planes  as  in  the  annexed  fig- 
ure. 2a  :  -2aj(a'3j.}=l*3^°  to  145°,  w  :  2a  = 
113^°  to  112°,  ia  : -32  =105°.  Culminant  ajigle 
between  edges  j',  y  (or  2i :  2i)=94°,  edge  t  on 
edge  y  (or  «* ;  2*)=133°.  Crystals  small,  usu- 
ally acicnlar  or  bladed,  and  tufted.  Also 
amorphous,  or  as  chalky  crusts, 

H.  of  crystals  S-5.  G.= 2-145— 2-18,  Smith 
and  Brush,  lustre  vitreous  to  silky  or  sub- 
poai-ly ;  also  earthy.  Color  and  streak  white, 
EritUe. 
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Composition.— 'iig'6'-\-i%  or  3(]Slgfi+fi>f]!lefi=MHgneaia48'9,  carbonic  aeid 
■36-3,  water  ]9'S=100.  Analyaea:  1,  Waltevehausen,  (K.  V.  Ae.  H.  1827,  17):  2, 
Kobell,  (J.  f.  pr.  Ch.  iT,  80) ;  B,  i.  Smith  and  Brush,  of  orystalliBe  Tarietios,  (Am.  J. . 
Soi.  m,  XV,  214): 

^^-      '        '  (3         %         fl        Si 

1.  Hoboken,  86'8a    42-41     18'68    0'67    Pe  0-27,  sttcthymfttter  1'39 

=99-99,  "Walt 

2.  Negroponta,  86-00    43-96     19'63    0-36=:i00,  Kobell. 

8.  Toxas,  Pa.,Wooa's  Mine,  36-69    43-20    19-48     Fe  andMn  ii-,=09-72,a  &B. 

4.  "         Low's  Mine,     36-74    42-30    20-10     "  "   (r.=99-14.      ■' 

B.B.  infusible  ;  yields  moisture,  and  finally  becomes  pure  magneBJa.  E£FecT«8ceB 
and  disBolres  in  acide. 

Occurs  at  HrubsoHtz,  in  Morayia  in  sarpentine;  in  Negroponte  ueatKumi;  ia 
the  United  Statas,  crystollized  with  serpentine  and  bruoite,  near  Toxaa,  Lancaster 
Co.,  Penn.,  at  Wooif  s  and  Lo-w's  mines ;  also  in  a  similai-  way  at  Hobeken,  N.  J., 
in  aoi«ular  orystala  lite  natrolite;  at  the  latter  place  in  earthy  cmsts.  The 
Bmeite  of  Hobokan  aometimea  changes  on  exposure  to  an  earthy  hydromagDasite. 

The  abOTe  angles  and  figure  were  taken  by  the  author  from  a  orystal  one-fiftieth 
o(  an  iaeh  broad,  in  -which  the  summit  planes  were  smooth  and  brilliant,  the  pria- 
matie  striated.  The  rhombic  prism  in  one  crystal  ga^e  the  angles  95°  30'  and 
84°  50';  but  other  cryatala  gaTo  different  results,  and  no  constant  Talue  WOR 
obtained.    The  species  is  isomorphous  with  Wollastonite,  (p.  156). 

The  Lancasterite  of  Billiman,  (Am.  J.  Sci,  [2],  ix,  226),  is  shown  by  Smith  and 
Brush  to  be  a  mi^ure  of  Bracite  and  Hydromagncsite. 

Htdkodoiomwb.  (Dolomite  sinter,  Eohdl,  J.  pr.  GL.  xxxvi,  304,  Hydromagno- 
caleit,  Ramm.)  A  hydromagneeite  baring  part  of  the  magaeaia  replaced  by  lime. 
Oconrs  in  sinter-like  ^obular  or  stalactitic  masses  yellowish  and  white,  and  earthy. 
Composition,  3[{l!lg,  CajO+fij+J^gS,  Ramm.  Kobell  obtained.  Lime  25-23,  tnag- 
nasia  24-28,  carbonic  aeid  33-10,  water  17-40;=100.     From  Somnia,  in  isolated 

PRKnAzzrrE,  Petzlioldt.  A  kind  of  bitter  spar  mised  with  Brucite,  from  Predazao  in 
the  Southern  lirrol.  H.=3-S.  G.=2-634.   J.  Roth  obtained,  (J,  f,  pr.  Chom.  lii,  346)  r 
0         Ca        Stg    Pe-Sl        gi         e 
-      1.  31 -45     33-53     23-27      2-88         8-28     10-a6=100-67. 
2.  33-35     46-67     14-54  0-48  6-96=100. 

Analysia  I,  corresponds  to  Ca  C+lftgfi ;  2,  to  26afi+Srgfi. 
Brucite  occurs  in  plates  in  the  Fredazzite,  and  hence  the  -water. 
'  Penmtet>i'Rerma.a'a{lIydronicledmagnesite  of  Shepard)  ia  a  carbonate  of  lime 
and  magnesia,  containing  two  per  cent,  or  less  of  carbonate  of  nickel,  with  some 
water.  It  oocws  in  inoi-ustations  haying  a  surface  of  minute  apherulea;  color  pale 
green  to  whitish.  Hermann  obtained  C  44-54,  Oa  30-10,  Mg  27-02,  tfi  1-26.  Fe  0-70, 
Bin  0-40,  Si  0-15,  S  584^100.  Ooours  with  emerald  nickel,  into  which  it  gradu- 
ates, and  alao  with  chromic  iron,  at  Texas,  Lancaster  Co.,  Pa, ;  and  according  to  Mr. 
Heddle,  atSwinanesB.in  Unst,  Shetland. 


HYDROOAICITE. 


Compaction. — CaO-|-5H^=r!arbonate  of  lime  52-4,  and  water  4V-6.     Exposed  to 
;be  air.  the  water  passes  off  and  it  becomes  anhydrous.    The  eryatals  contain  one 
t.  of  organic  matter.    By  the  action  of  absolute  alcohol,  it  loses  two  equiy- 


alen  ts  of  w 

A  blue  limestone  from  Vesuvius  analyzed  by  Elaproth,  (Beit,  t,  91),  has  the 
formula  sCafi+^a^C,  consisting  of  Lime  68-00,  carbonic  acid  2S-50,  -water  11-00, 
earthy  impurities  2-25=99-76. 

68 


,  Google 


DESOEIPTrVE 


Monoclinic;  0=61°  49'.  1:1=109°  43'. 
Observed  planes  as  in  the  annexed  fignre,  -with 
sometimes  ii.  T:ii=14:l°  51'.  DleaTase : 
basal,  highly  perfect;  clinodia^nal  l^s  dis- 
tinct. Twins :  plane  of  compoaition,  u.  Fsnally 
massive  or  incruating,  with  surface  tuberose, 
botryoidal,  or  stalactitic,  and  structure  diverg- 
ent ;  often  delicately  compact  fibrous,  and 
banded  in  color ;  frequently  granular  or  earthy. 
H:.=3-5--4.  G.=3-T— 4-008.  Lustre  ada- 
mantine, inclining  to  vitreous;  fibrous  varieties 
often  silky ;  often  dull  and  earthy.  Color  bright 

■een.  Streak  paler  green.  Translucent — subtranslucent — opaque. 

racture  subconclioidal,  uneven. 

Composition. — 0M''j-f-3=CarlK>nio  acid  IQ-B,  protoxyd  of  copper  IVO, 


Analyses:  1,  Klaproth,  (Beii  i 

Phillips,  (Jour.  Boyal  Inst  iv,  216) : 

1.     Cl8-0  fiu-TO'E 

3.  21 '25  70' 1( 

3.  IS'5  72'2 


Vauq^uelin,  {Ann.  da  Mus.  s 

[il-B=100,Klaprotli. 
8-T6=10010,Vauciii6lin. 
9-3=100,  Phillips. 


B.B.  like  Azurito. 

Green  malaohite  usually  aeoompanies  the  other  ores  of  coppar.  Perfect  crystals 
are  quite  rare.  The  fibcons  yanety  ooeurs  abundantly  in  Siberia,  at  Chesey  in 
France,  in  the  old  mine  at  Saadlodge,  in  Shetland  ;  the  compact  ocenra 
at  Schwartz  in  the  Tyrol;  also  in  Cornwall,  and  in  Cumberland.  Crystals 
oooor  St  Griniberg,  near  Siegen  in  Germany.  At  the  copper  mines  of  Hiselina 
Tagilak,  belonging  to  M.  DemiilofF,  a  bed  of  malachite  was  opaaad  which  yielded 
many  tons  of  malachite;  one  roass  measured  at  top  8  feet  by  IB;  and  the  portion 
nncovarad  contained  at  least  half  a  million  pounds  of  pure  malachite.  Aleo  in 
handsome  masses  on  the  west  coast  of  Africa. 

Neat  specimens  oeenr  with  vitreous  copper  at  Cheshire,  Connecticut ;  at  Schuyler's 
inines,  and  still  better  at  New  Brunswick,  New  Jersey  ;  between  Newmarket  and 
Taoeytown,  Md.,  east  of  the  Monooacey ;  also  in  the  Oatoetin  Monntains,  Md. ;  in 
the  Bine  Ridga,  in  Pannsjlvania,  near  Kioholson'a  Gap  ;  near  MorgaatowD,  Berk's 
County,  Peun.,  in  good  specimens  ;  at  tha  Parkiomen  and  Pheoix  lead  mines.  Pa. ; 
and  at  the  copper  mines  of  Wiaoonsiu  ;  at  Mineral  Point,  and  elsewhere. 

Green  malachite  admits  of  a  high  polish,  and  when  in  large  masses,  is  cut  into 
tables,  enufl  boxes,  Tases,  &e. 


choidal. 

Oompodtion,  according  to  Thi 
jpper  eO'^S,  peroxyd  of 


on,  (Min.  i,  601),  Carbonic  acid  IB'IO,  osyd  of 

ihaoically  mixed)  lS-60,  ssilica  2-10,  loss  0 -85. 

tube.     Occurs  at  Mysore,  in  Hindostan.     May  be  an  im- 


GiV'ea  no  water  in  a  glas 
pure  malachite. 

IjuE-MAiAoaiTE.       {Kalk-malaehit,   Zincken). —  Massive,   reniforra,  botryoidal; 
structure  fibrous  and  foliated.  | 

H.^S'S.    Lustre  ailky.     Color  verdigris-grecn. 

From  Zincken's  trials  it  is  a  hydrous  carbonate  of  copper,  with  some  carbonate 
and  sulphate  of  lime  and  iron.    Prom  Lauterberg  in  the  Hartz. 
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MonocKiic.     C=87°  39' ;  7:  1=99'  33',  0  :  «=138''  41' ; 
S  :  «=l-039  :  1  :  1-181. 


0  :  7=91°  48' 
0  :  «i=92°  31'. 
0  :  li=132»  43'. 

0  :  1=135°  8'. 
0:3=108°  36'. 
C  :  -1-;1ST'  38'. 

1  :  1  (froiit)=116°  1'. 
-1;  -1  "  .  =118°  16'. 
u  :  ls=134°  66'. 

a  :  ii=115°  36'. 
li:li(baa.)=83°38'. 
3i:2<(l)aa.)  =  120»46'. 
«2 ;  »2=134°  8'. 
il :  *f=121°  10'. 
it  :  M=118°  60'. 
M ;  ai=163'>  61'. 
n :  7=139°  46' 
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ie,ved  Plaues.  Addli,ii,  ^i,  |i,  3i,  -Jj, 


Cleavage :  '2i  rather  perfect ;  ii  less 
distinct,  Jin  traces.  Also  massive  and 
presenting  imitative  shapes,  having  a 
columnar  composition ;  also  dull  and 
earthy. 

H._=3-5— i-25.  Q.=3-5— 3-831.  Lus- 
tre vitreous,  almost  adamantine.  Color 
various  shadts  of  azure-blue,  passing 
into  Berlin-blue.  Streak  blue,  lighter 
than  the  color.  Transparent — subtranalncent.  Fracture  conchoi- 
dal.    Brittle. 


Oomposiiio 


—2(i<xG+tSaA  l~lba,  fi)=0]=CiU'l>onio  aeid  36  G,  protoxyd  of  copper 
ir  5'3.     Analysee  :  1,  Phillips,  (Joor.  Roy.  IcetitutioQ,  iv,  2Te) ;  2,  Vau- 


elobale  af  copper,  and  in  tlie  fovcepB  the  Siune  is 
It  diasolreB  with  efferveBoence  in  the  aeids,  and  ali 


ftB-46=100,  Phillips. 

6  'B^Vauqu  elin. 
1  charcoal  fusea,  and  affordi  a 
green.    Boras  ifl  ooloted  gceen- 


Aznrite  ooours  in  splendid  oryatallizati 
pired  the  name  Okesey  Copper.     It  also  oei 
dawa,  in  the  Bannat;  at  Wheal  BuUer, 
Cabello,  S.  A. ;  also  in  small  quantities  at  Alston  Moor,  and  Wanlockhead,  &<:, 

This  mineral  occurs  in  indifferent  specimens  at  the  Pertiomen  lead 
ciated  with  galena,  blende,  and  white  lead  ore;  also 


t  ChesBj,  near  Lyons,  whetico  it  de- 

'"  fine  crystals  m  Siberia;  at  Mol- 

Kedrnth,  in  Cornwall.;  at  Porto 
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Bine  Bidge,  Penn.,  and  near  Sing  Sing,  N.  T. ;  near  New  Bnmswiok,  N.  J.,  in 
crvBtale  coating  red  ahale  at  Cornwall,  Pa. 

when  abundant,  azurite  ia  a  valuable  ore  of  copper.  When  grounfl  to  an  impal- 
pable powder,  it  forms  a  blue  paint  of  a  bright  tint ;  but  it  is  of  little  Talue  aa  a 
pigmaat,  on  accoont  of  its  liability  to  turn  green. 

AtTBRED  Forms. — Azarite  occurs  altarod  to  Malachite,  throvigb  the  additiou  of 
oarbonio  acid. 

AURICHALCITE,  B'ottger,  Pogg.  xliriii,  495.     Green  Calamine,  Patrin. 

la  acieular  cryetals  forming  dnisy  incmatationa ;  also  columuar 
and  granular ;  also  laminated. 
H.=2.     Lustre  pearly.     Color    verdigris-green.     Translucent. 
Oimpoiifioji.— 2i2n,  fiu)fl+8  (2n,  Cu)S,  G.  Rose=Oxyd  of   copper  39'2_,  oxyd 


of  zinc  44-7,  carbonic  aeid  lB-2,  wi 

Iter  9-9. 

AnaljEes: 

1,  E,  Bottgor,  [loo.  oit.) 

Connel: 

2n              Clu 

Cfl 

0 

S 

1.  Altai,        4B'SS9        S8-192 

16-056 

9  ■951=100-057,  Bottge 

2       "               46'6a0         28-36'! 

16017 

9-938=  09-987,  Bottgo 
5         =102-07,  Coniiol. 

3.  Matlock,    42-1            83-6 

trace 

27  ■! 

B.B.  in  a  matrass  gives  out  water,  which  has  neither  acid  nor  alkalin 
and  the  green  crystals  become  brownish-blaiik.  In  the  outer  flamo,  the  color 
becomes  darker,  but  it  does  not  fuse;  in  the  reduction  flame,  forma  a  slag  without 
melting,  yellow  while  hot,  and  white  on  cooling.  With  borax  and  salt  of  phospho- 
ms,  intnmesces  and  affords  a  green  glass.  With  equal  quantities  of  soda  and  borax; 
bflcomes  reduced,  affording  a  globule  of  copper  in  a  slag  of  zinc  osyd.  Soluble  in 
mnriatic  acid  with  effervescence. 

Aurichalcite  occurs  at  Loktefskoi,  at  a  copper  mine  of  the  Altai,  where  it  is  asso- 
ciated with  c^c  spar  and  brown  iron  ore,  Bometimes  forming  a  droay  covering  upon 
these  minerals;  lUso  near  Kleopinski,  (Patrin's  grem  catamine),  in  cavities;  at 
Betjbanya  in  Hungary;  also  at  Matlock,  in  Derbyshire,  of  a  pale-green  color, 
laminated  structure  ana  pearly  lustre,  and  atRoughten-Gillin  Cumberland. 

BURATITE,  Ddesse,  Ann.  Ch.  Phya.  3d  ser.  xviii,  479. 

In  radiated  aeieular  crystals  or  plumose  abrogations.  Color  verdigris-grcon. 
0.=3-S2. 

CiHrepoMftow.— (i^n-J-iCu-l-iOaj'fi+fl.  Perhaps  a  mechanical  mixture, the  lime 
being  carbonate  of  lime.     Analysis  by  Delesse,  (loc.  oit.) ; 

0  21-48,         Sin  32-02,         fin  29-46,         ea8-fl3,         118-46=100. 

Associated  with  calamine  at  Loktefskoi  in  the  Altai  Mountains;  aaid  to  occur 
also  at  Chessy,  near  Lyons;  at  Campiglia  in  Tnaoany  ;  Fraraont  in  Tyrol.  Cloaely 
related  to  aurichaleite  and  probably  the  same  species.  The  Chessy  ore  afforded 
0  19-88,2n  41-19,  fin  29,  fia  2-16,  H  7-62=99-85. 

ZINC  BLOOM,  i3m!'(A3on.     Dioarbonato  of  Zinc.     Zinconiae,  Bead.     ZinkblQthe. 

Earthy  incrustations,  and  reniform. 

H.=3~3-5.  a=!i-58— 3-6.  Lustre  dull.  Color  white,  gray- 
ish or  yellowish.     Streak  shining.     Opaque. 

'CoTOposiiwm.— 2n' C+SS  or  2nfi+2n'  H^Oarbonio  acid  12-89,  oxyd  of  zina 
71-28,  water  15-88.  Analysis  by  Smithson,  {loo  cit.),  fl  IS'60,  2n69-S8,  D  15-10= 
97  «. 
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EMERAID  NICKEL,  Silliman,  Jr. 

Incruatiag,  and  often  small  stalaetitic  or  miniito  mammillary, 
and  soiiietiraea  appearing  prismatic  with  rounded  aummita.  Also 
massive,  compact. 

H.=3-"3-25.  G.= 2-57— 2-693.  Lustre  vitreoue.  -Color  em- 
erald-green ;  atreak  paler.     Transpai'ent — translucent.     Brittle. 

— Spy-f-6fi(or  S'i  C-f-aSi  a=)=Carbonio  a^id  11-66,  oxyd  of  niotel 
:8'62;  ojlien  containing  magnesia  in  place  of  part  of  the  oxydof  nickeL 


1,  B.  Silliman,  Jr.,  {Am.  J.  Soi.  [3], -r 


,  Smith,  and  Brush,  (ib. 


In 


11-68  ,     ^      WSl,  Slgl-68. 

yields  -water,  nnd  losee  color.    With  borax   affords  a  transparent 


bead  of  a  dark  yellow  or  reddish  color  -when  hot,  and  nearly  colorlcefl  when  eold. 
In  the  innar  flame  the  bead  is  gray  from  the  presence  of  particles  of  metallic  nidroL 
Dissolves  easilj  with  efferTeBcence  in  heated  dilute  muriatic  acid. 

Occure  on  chromic  iron  at  Tesas,  Lancaster  Co.,  Pa.,  associated  -with  aarpentine ; 
also  at  8winaness  in  Unat,  Shetland. 

REMINGTONITE.  J.  O.  Booth,  Am.  J.  Sci.  [2],  xiv,  48. 

A  roae-colorod  incrustation,  aofty  and  earilij ;  opaque.  Streak 
pale  rose-colored. 

Cmnpoaition. — A  hydrous  carbonate  of  cobalt,  but  precise  composition  not  ascer- 
tained. Dissolves  in  muriatic  acid  with  a  slight  ^ervescence,  making  a  green 
solution,  the  color  due  to  iron.     Cobalt  reaction  -with  borax. 

Occurs  as  a  coating  on  thin  veins  of  Berpentine,  which  travetsa  hornblende  and 
epidote,  at  a  copper  mine  near  Finksburg,  Carroll  Co.,  Maryland. 

ZIPPEITE.     Uranochre.     Uranblilthe.    Uraconiac,  Beud. 
Earthy  and  pnlverulent.     Color  sulphm'-yellow,  citron-yellow  to 
brownish  or  reddish-yellow.     Opaque. 

Gooipoaidon,. — Probably  B  with  water  and  Bome  carbonic  acid.  It  dissolves  in 
acid,  yielding  a  yellow  solution,  which  affords  a  brown  precipitate  with  prussiate 
of  potash.  Heated  gently  it  hecomes  orange-yellow.  In  the  reducing  flame 
changes  to  green,  but  does  not  fuse. 
Accompanies  pitchblende  in  Cornwall,  at  Joaohimstahl  in  Bohemia,  and  at  Sym- 
'      ■       !     -  ......  ,...„!.....      A-_   _.-_ .    „ _..i    !..  ...    1.  observed 

rMidae- 


phorien  in  France.     At  the  Callington 
in  masses  of  considerable  size,  which  werf 
It  is  found  sparingly  with  eolumbito  and  ui 


a,  Cornwall,  i 

be  quite  free  Irom  car 
;  the  feldspar  quarry  m 


LIEBIOITE,  J.  L.  Smith,  Am.  J.  Sci.  [S],  v,  386,  and  xi,  269. 
In  mammillary  concretions,  or  thin  coatings ;  cleavage  apparent 
in  one  direction. 

H.=2 — ^2'5.  Lustre  of  fracture  vitreous.  Color  heautifnl  ap- 
ple-green.   Transparent. 

Compojiiion.— BC+CaO+20&=Carbonicflcid  111,  oxyd  of  uranium  !i6'3,  lime 
V'l,  water  45-6;  or  2  CaO+B'0-|-36H,  Ramm.  =0  9-02,  B  89-12,  Ca  7-6'r,H«-i9 
=100.    Analysis  by  J.  L.  Smith,  (loc  cit.) : 

©  38-0,  Oa  8-0  6  10-2,  A  46-2. 
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iW  DKSOBIPTIVE   MIUERAI,OGr. 

In  a  matrass  yielde  mneh  water,  and  becomes  yellowish-gray.  At  redness  it 
blaekeaa,  without  fusing,  and  on  cooling  returns  to  an  orange-red  color.  At  a  high- 
er heat  it  blaokens,  and  remains  bo  on  cooling.  With  borax  it  gives  a  yellow  glass 
in  the  outer  flamfl,  and  a  green  gkss  in  the  inner.  Tested  for  yanadio  aoid,  Uat 
none  found,  Dissolyes  readily  in  dilute  acids  with  violent  efEerveseenee,  and  af- 
fords a  yellow  solution,  with  the  reaction  of  nraninm  and  lime. 

Oceura  with  Medjidite  on  pitchblende,  near  Adrianople,  Turkey  ;  also  at  Johann- 
geoi-genstadt  apd  JoachimstahL  Dr.  Smith  states  that  both  the  lime  and  uranium 
of  this  salt  are  derived  from  the  pitchblende. 

A  related  mineral  from  Eliaa  mine  near  Joachimatahl,  has  been  examined  by  Vogl 
and  J.  Lindacker,  (Jahrb.  It.  k.  R.,  iv,  1853, 221).  It  oocnrs  in'scaly  aggi'cgations  on 
pitchblende,  and  has  a sisbin-green  color,  and  apaarly  lustre  on  a  oleavnge  face ; 
subtransparent  to  translucent;  H.:=2'6 — S'O.  B.B.  on  charcoal  infusible;  with 
borax  and  salt  of  phosphomSj  the  reaction  of  nraninm.  Dissolves  with  efferves- 
oenoH  in  sulphuric  aoid,  a  white  depoait  being  thrown  down  ;  solution  in  sulphurie 
d-id m"riativ'  Bcidi-  green, in  ;itrit  i-oid,  jelto-^.  «     t  «      j, 

Corapoeition  according  to  J.  Dindaoker,  (loc,  eit),  tfC+OaO+5H.  Analysis ;  0 
24'18,  XJ  37-08,  Ca  16-55,  fl  23'24=10O, 

VOGLITE,  SaiMnger.    Uran-kalk-tupfer- Carbon  at,  Vogl. 

In  aggregations  of  crystalline  scales.  Scales  rhomtoidal  some- 
what luce  gypsum,  -with  angles  of  100°  and  80°,  Haid. 

Lustre  pearly.  Color  emerald-gi-een  to  liriglit  grass-green. 
Dichroie. 

OoniooaiiioTt.— atrC+CaO+Oa'C'-l-ltfl,  Licdacker,  fi.-om  his  analysis,  (Jahrh.  k. 
k.  E.  IV,  1853,  221): 

Q  26'41,     fi"  31-00,     Ca  14-09,     Ou  8-40,     fl  13-90=100. 

B.E.  in  a  tube  yields  water  ;  on  oharaoal  does  not  fuse ;  in  tlie  platinum  forceps 

iolora  the  flame  green,  especially  after  wetting  the  assay  with  some  mniiatie  acid ; 

with  boras  in  oxydation  flame,  a  pearl,  which  is  green  while  hot,  and  brown  and 

opaque  on  cooling.     Diasolvee  easily  in  dilute  mnriatic  acid. 

From  the  Elias  mine  near  Joachimatahl,  implanted  on  pitchblende. 


In  implanted  acicular  crystallizations,  {psendomorphous) ;  also 
incrasting,  or  amorphous. 

H.r=4— 4-5;  3-5,  specimens  that  hare  lost  their  lustre.  G.=6-86 
—6-909,  Breit. ;  7-670,  from  South  Carolina,  liammeleberg.  Vit- 
reous when  pure  ;  sometimes  dull.  Color  wliite,  mouiitam-green 
and  dirty  siaHn-green ;  occasionally  stra-w-yellow  and  yeUowish- 

f-ay.   Streak  greenish-gray  to  colorless.   Subtranslucent — opaque, 
rittle. 

OomposUion, — According  to  Plattnei''B  eiflmiaationa,  (Po^.  liii,  '?27),  it  is  a  car- 
bonate of  bismuth,  containing  some  iron  and  copper,  (perhaps  a  carbonate  of  each), 
and  also  sulphuric  acid.  Melts  on  a  burning  coal,  and  is  reduced  with  effervescence 
to  a  metallic  globtle,  coveiing  the  coal  at  the  same  time  with  white  oxyd  of  bis- 
mnth,     SisBolvee  in  mm'iatio  acid,  affording  a  deep  yellow  solution. 

Rammelsberg  examined  speoimens  from  South  Carolina,  probably  of  this  species, 

and  obtained  the  formula,  S(SiC-|-fl)-|-BiS(=Si*C=3*)=0xyd  of  bismuth  90-28, 

carbonic  acid  fi-29,  water  8-4S=:100.     Analysis,  (Fogg.  Ixxvi,  564,  1849) : 

Si  90-00,  <3g-66,  S  3-44=100. 

In  a  matrass  yields  water.    B.B.  doerepitatos,  darkens  in  color,  becoming  brown- 

iah-yeilow,   and  fus^  easily  to  a  glass.      On   charcoal  affoi-da  bismuth.     With 
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salt  of  phoBphoruB  becomes  dnll  yollow,  and  fonoB  a  colorless  peatl,  containiBg 
ioating  silica.  Disaolves  iu.  nitric  acid,  and  the  solution  is  olonded  on  the  addition 
of  Tratar. 

Eismutite  oecurs  at  Schneebarg  and  Johanngaorgenatadt,  with  native  bismuth, 
and  near  Hirsohbei^  in  Ensaian  Voig tland,  with  brown  iron  ore,  native  bismnth,  and 
bismuth  glance.  Aleo  in  the  ^Id  district  of  Chesterfield,  8.  C,  in  porosis  yellowish 
masses,  sometimes  reddish  from  oiyd  of  iron.  Surface  of  fracture  white  and  vitre- 
ous. It  resembles  somewhat  eleetric  calamine.  It  is  supposed  to  proceed  from  nik- 
tivc  bismuth. 


III.  CARBOWATKS  WITH  CHLORID  OR  FLUORID. 

PiHisiTE,      ftC+RF)  Cebasike,     PbC-f-Pba 

PARISITE,  Z.  di  MBdici-Spada.     Muaaonite,  Ihif. 

Ilexagonal.  In  elongated  double  six-sided  pyramids,  with  trun- 
cated apex ;  baeal  angle  164°  58',  pyramidal  120°  34'.  Cleav^e : 
basal,  very  perfect. 

H.=4-6.  G.=4-35.  Vitreous;  cleavage  face  peai'ly  or  resin- 
ous.    Color  browniah-yellow ;  streak  yellowiab-wlute. 

CotnpoffiiioTO.— 8SC-i-2CaF-(-6IP,  in  which  j£=ProtOTy_d  of  cerium,  lanthanum 
and  djdjmium,  Bansen.  Perhaj^  ftC-|-RF  with  OeS  as  impurity,  Eamm,  Anal- 
yses by  Bunsen,  (Ann.  d.  Oh.  u.  Pharm.  liii,  147); 

Q      Ce{withLaandD)       Oa  ft  OaF 

1.  23'51  a9'44  3-lf  2-3S  ll'Sl 

a.  S3'64  eO'SS  3-15  242  10-63 

Yields  on  iicating,  carbonic  aoid  and  water,  and  becomes  brownisli,  but  does  not 
fuse,    A  clear  glass  witl)  borax,  yellow  while  hot,  and  oolorless  eold.     Dissolves 
slowly  with  effertescenoe  in  muriatic  aeid. 
From  the  emerald  mines  of  the  Musso  valley,  Ifew  Grenada, 


CEKASIKE,  Bend.  Corneous  Lead,  Murio- Carbonate  of  Lead,  Chloro-Garbonat« 
of  Lead,  Thomson.  Plomb  Chloro -Carbon atfi,  Duf.  Eleihomerz.  Phosgenite, 
Breit.    Hornblei,  Hans. 

Dimetric.     0  :  14=132°  40';  a=l-mi1.     Observed  planes,  aa 
in  the  annexed  figure,  with  also  23  and  i2. 
0 :  1=123°  6'.  I:  1=146°  54'.  *'" 

0  :  22=112^24'.  1  :  1  (pyr.)=107°21'. 

0:1^90°.  I:ii=135°. 

Cleavage:  /and**  bright;  also  basal. 

^=2-75— 3.  G.=6— 6-3;  6-305,  Eamm. 
Lustre  adamantine.  Color  white,  gi'ay,  and 
yellow.  Streak  white.  Transparent — trans- 
lucent.   Eather  aectile. 

Con!po«i(ion.— Fb  Cl-t-tb  fl=Chlorid  of  lead   SI,   carbonate   of  lead  49=100. 
Analysis  by  Klaproth,  corrected  by  Berzelius,  (Beit,  iii,  141,  Schw.  J.  sxii,  281) ; 
Oiyd  of  lead  85-6,        Mnriatic  acid  14-0,        Carbonic  aoid  6-0=10B-6. 
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ibi  DESCKIPTIVE   MINERALOGY, 

Dr.  E.  A,  Smith  obtaineil  from  u  apeoimen  from  near  Matlook,  CWoiid  of  land 
61-184,  carbonate  of  lead  48'215=il9-999;  and  Rammelsbarg  from  tlie  Bame,  BO'SB 
of  the  former,  to  4T-4B  of  the  latter,  (Pogg.  Ixxxv,  141). 

B.B.  malts  readily  to  a  yellow  globule,  which  nn  cooling  beeomes  white  and  crys- 
tatline.     On  aharcoal  lead  is  obtained.     Dissolves  with  eBeryesconce  in  nitrio  acid. 

At  Crawford,  near  Matlook,  in  Derbyshira,  wbere^ame  of  the  crystals  were  two 
or  three  inches  long;  very  rare  in  Cornwall;  in  minute  crystals  at  a  lead  mine 
near  Elgin  in  Scotlan<].  Some  crystals  recently  obtained  at  Crawford,  sold  for  fif- 
taen  to  twenty  pounds  sterling  each. 


VII.  OXALATES. 


Monociimc.  0-12°  41',  1: 1=100°  36',  0  : 
li=127°  25' ;  ffl  :  5  :  c=l-5Y45  :  1 : 1-1499.  Ob- 
served planes  as  in  the  annexed  figure.  0  :  /= 
108°  14',  0  :  li=109°  28',  0  :  -^-141°  6',  I: 
«i=129°  42'.  Oleay^e  parallel  with  0;  less 
perfect  parallel  with  I,  and  the  longer  diagonal. 
All  the  planes  bright  except  /and  -J,  which  are 
vertically  striated.     Twins :  composition  face  li. 

H,=2-5 — 3-T5.  Lustre  like  sulphate  of  lead. 
"Very  brittle.     Fracture  conehoidal. 


In  capillary  forms ;  also  boti-yoidal  and  in  plates,  or  earthy ; 
stiTicture  fibrons  or  compact. 

H.=2.  G.=2-13— 2-489.  Dull  or  slightly  resinous.  Color 
yellow.  Fracture  uneven,  earthy.  Acijuirea  negative  electricity 
by  friction,  when  insulated. 

Comyoaiiion,— 2f'«S-|-Sfi=Protoxyd  of  iron  41-40,  oxalic  acid  42-69,  water  16 -yl 
^100.    Analysis  by  Rnmmelsberg,  (Po^.  xlvi,  283): 

Fe  41-lS,  OxaJlo  acid  42-40,  (loaa)  1647=100. 

Mariano  de  Birero  obtained,  Oxalic  acid  46'14,  and  protoxyd  of  iron  63-86.  Bam- 
melsberg  (Pogg.  liii,  631,  1S4I)  has  confirmed  hjs  former  analysis  and  ehown  that 
the  iron  is  all  protoxyd. 
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466 

BIftokenB  in  the  flame  of  a  candle,  and  baeomes  attractable  by  the  magnet.  B.B. 
on  eliiireoHl  yields  a  vegetable  odor,  and  is  deeompoaed,  becoming  at  first  jeliow, 
then  black,  and  finally  rod. 

It  oeeurs  at  Kolosoruk,  in  Bohemia,  and  in  the  opinion  of  Bivero,  has  resulted 
from  the  deoomposition  of  Bucculent  plants;  also  in  brown  coal  at  Qrosa-Almerode, 
in  Hessia;  and  according  to  T.  B.  Hunt,  at  C.  Ipperwash,  Canada,  in  shales;  eolt, 
earthy,  sulphur  yellow,  (Logan's  Report,  1850), 

COHKTONITE,  R.  P.  Oreg,  Jr.,  Am.  J.  Soi,  [2],  xvii,  8SS,  MO,  1B54. 

Trimetric.  Observed  angles,  (Greg) :  J :  1=91°  5',  ll :  1*  (top) 
=86°  30',  1*  :  1*  (top)=96'^50',  1: 1*^117°  30',  ll :  li=12P  0'. 
Faces  I  bri^test.     Cleavage  none. 

H.=3.  G.=2'052.  Lustre  vitreous.  Colorless.  Ti-ansparent 
to  translucent.  Slightly  sectile.  Fracture  small  concltoidal,  un- 
even. 

Composition. — CaS+Tfl,  M.  F.  Heddle,  who  obtained  inliis  analysis,  Oxalic  aeid 
28'On,  lime  31  055,  soda  and  magnesia  0822,  "water  49  ■156=90-046. 


ter  and  earbonici  osyd,  and  is  converted  into 

From  the  copper  mine  near  Coniston  i 
than  one-eighth  of  an  inch  across,  and  ill 
sided  crystals  of  Edingtonite, 

THIERSOHrlE,  LieUg,  Ann.  d.  Ch,  u.  Pharm.  Ixxxvi,  113,  April,  1853. 

An  oxalate  of  lime,  ooeurring  as  a  grayish,  warty,  and  Bomewhat  opaline  incmst- 

atioa,  about  a  line  thick,  on  the  marble  of  the  Parthenon,  Athens.     A  complete 

analysis  has  not  yet  been  made.     Its  origin  is  attributed  to  the  action  of  some  Mnd 

of  vegetation  on  the  marble.     It  is  probably  identiual  with  wheweUite. 

69 
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V.  RESINS-ORGANIC  COMPOUNDS. 


In  irregular  masses,  without  cleavage. 

H.=2 — 2'5.  G.=i"081,  Lustre  resinous.  Color  yellow,  some- 
times reddish,  browniah,  and  wliitisli,  often  clouded.  Streak  white. 
~  —translucent. 


1.  80'99  7-Sl  6-78  1-64  I'lO  0'63  67-80. 

2.  78'824  10'2a8  10'9  10000. 
Buraa  readily  with,  a  yellow  flame,  emittiDg  an  agreeable  odor,  and  leaves  a  black 

shining  carbonaceous  residue.  Fuaea  at  281°  C.  Beoomee  electric  by  friction.  Sol- 
uble in  alcoliol. 

Amber  oeuurH  abnndanHy  on  the  Pi'UGsian  coast  of  the  Baltic ;  oeeurring  from 
Dantzig  to  Memel,  especially  between  FiVeM  and  Dorfe  QroBS-Hnbnicken.  It  oc- 
curs also  on  the  coast  of  Denmark  and  Sweden ;  in  Qallicia,  near  Lemberg,  and  at 
Hiszau;  in  Poland;  in  Moravia,  at  Boskowitz,  etc,;  in  tjie  UraU,  Russia;  near 
Christiania,  Norway ;  in  Switzerland,  near  BMe;  in  France,  near  Paris  in  clay,  in 
the  department  of  the  Lower  Alps,  with  bitumijiona  coal,  also  in  the  department  cf 
l'AiBne,de  la  Loire,  dn  Gard,  du  BaE  Miin.  In  England,  near  London,  and  on  the 
coast  of  IToifolk,  Essex,  and  Suffolk.  It  also  occurs  in  various  parts  of  Asia,  Also 
near  Catania,  on  the  Sicilian  eoast,  aometimes  of  a  peculiar  blue  tinge.  At  Haeen 
Island  in  Greenland,  it  also  occurs  in  brown  coal. 

It  has  been  found  in  various  parts  of  the  Green  sand  foi-mation  of  the  United 
States,  either  loosely  imbedded  in  the  soil,  or  engaged  in  marl  or  lignite,  oa  at  Gay 
Bead  or  Martha's  Vineyard,  near  Trenton  and  also  at  Camden  in  New  Jersey,  and 
atiflape  Sable,  near  Magothy  river  in  Maryland. 

19;i£  vegetable  origin  of  amber  is  now  fully  ascertained.  This  is  inferred  botli 
from  its  native  situation  with  coal,  or  fossil  wood,  and  from  the  occurrence  of  in- 
secta.CQcaaed  in  it.  Of  these  insects,  some  appear  evidently  to  bare  struggled  after 
being  entangled  in  the  then  viscous  fluid,  and  oecasionally  a  leg  or  wing  is  found 
Bome  di^Ance  from  the  body,  which  had  been  detached  in  the  effort  to  escape. 
fJoppert  [has  named  tbe  tree  yielding  it  Pinites  saccintii/er. 

Amber  .was  early  known  to  the  ancients,  and  called  nAEirpov,  eleeCrwn,  whence,  on 
account  <rf  its  electrical  susceptibilities,  we  have  derived  the  word  eleclriciti/.  It 
was  called  t>y  some  Lyncvirimn,  though  this  name  was  applied,  as  iS'Supposed,  also 
to  Tourmaline, another  mineral  of  remavksble  electrical  properties;  also  suoeinnm, 
because  of  its  »ipposed  Tcgetable  origin,  as  stated  by  Fliny,  "  quod  arboris  sueoim, 
prisoi  noWri  credidere." 

Amber  is  estensiiely  employed  for  ornaniental  purposes,  though  not  of  high  val- 
ue. In  the  royal  museum  at  Berlin,  there  is  a  mass  weighing  fourteen  pounds. 
Another  in  the  kingdom  of  Ava,  India,  is  nearly  as  large  as  a  child's  head ;  it  is 
intersected  by  veins  of  carbonate  of  lime,  from  the  thickness  of  paper  to  one  twen- 
tieth of  an  inch. 
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COPALINE,  Hausmann.    Fosail  Copal,  Highgote  Resin,  Aikin,  Jameson. 

Like  the  lesin  Oopal  in  hardness,  color,  lustre,  transparency, 
and  difficult  solubility  in  alcohol.  Kmits  a  resinous  odtjr  when 
broken 

Composiifon— C'H^'O.     AnalyeiB  by  JohnstoQ,  (PML  Mag.  xiv,  BT,  1889): 

Carbon  85  4(it         Hydrogen  11-787,        Oxygen  2-689,        Asliea  0'lSB=10n. 
VolatilizaB  in  the  air  by  a  gentle  beat,  and  burns  easily  with  a  yellow  flame  and 
much  smoke.    Slightly  acted  upon  by  aleobol. 

Comes  from  fha  blue  clay  of  Highgato  Hill,  near  London,  from  wlienoe  it  is  call- 
ed Htghgate  resin. 

Another  veran,  reBembling  the  fossil  oopal  in  external  appearance,  has  been  exam- 
ined by  Johnston,  and  found  to  consist  of  Carbon  S6'l;)3,  hydrogen  10-S5il,  ashes 
3-26S=^9'24a,  or  nearly  C*H'.  It  occmw  in  the  form  of  flattened  drops  or  coatings 
onoalo  spar,  on  the  walls  of  a  dyke  of  trap,  at  the  old  lead  mine  in  Nortlmmberland, 
eaXUiA  Settling  Stotiet.  Color  pale  yellow  to  deep  red,  with  a  pale  ereen  opales- 
eenoe.  G.=l-16— 1-64.  Hard,  but  brittle.  Does  not  melt  at  400°  F.,  but  burns 
in  tlve  flame  of  a  candle  with  an  empyreamatic  odor.  Insoluble  in  water  and  near- 
ly so  in  alcohol. 

A  pale  honey-yellow  resin  from  the  East  Indies,  is  deseribad  by  Kengott,  (Min. 
Unlers.  ii,  81.  153).  H.=3.  Streak  white.  G.=I-058.  Heated,  fuses  to  a  clear 
fluid,  burns  with  a  yellow  light  and  aromatic  smell,  and  is  consumed  without  resi- 
due. But  little  Bolnble  in  alcohol,  and  largely  in  eonoantrated  aulphnric  acid.  I>n- 
Aoi  found  it  to  contain  C  85-78,  H  ll-fiO,  O  2-77=!0O,  or  near  the  Highgate  resin. 

MIDDLETONITE,  J.  F.  W.  Johnston,  Phii.  Mag.  xii,  281,  1838, 

In  rounded  masses,  aeldom  larger  than  a  pea,  or  in  layers  a  six- 
teenth of  an  inch  or  less  in  thickness,  between  layers  of  coal. 

Brittle.  G.=:1'6.  Lusti-e  resinous.  Color  reddisli-brown  by 
reflected  light,  and  deep  red  by  transmitted;  powder  light-brown, 
l^ansparent  in  small  fragments.  Ko  taste  or  smelk  Blackens  on 
exposure. 

Gomposition. — C"H'"-|-HO;  Carbon  S6-4B1.  hydrogen  8-007,  oxygen  6-683= 
100-007,  Johnston.  Not  altered  at  400"  F.,  (310=  C.) ;  on  a  red  cindei-,  burns  like 
resin.  Boiled  in  alcohol,  other,  or  oil  of  turpentine,  tha  liquid  becomes  yellow, 
but  dissolves  only  a  mere  trace  of  the  resin.  Softens  and  melts  in  boiling  nitric 
aoid,  with  the  emission  of  red  fumes;  a  brown  flOcky  precipitate  falls  on  cooling. 
Soluble  in  cold  oonoentrated  sulphuric  aoid. 

Occurs  about  the  middle  of  the  main  eoal  or  Haigb  Moor  seam,  at  the  Mrddleton 
collieries,  near  Leeds;  also  at  Newcastle. 

RETINITE.     Eetinasphaltum,  Hatchett,  Phil.  Trans.  1804.. 

Occurs  in  roundish  masses. 

H.=l— 3-5.  G.=l-135,  Hatchett.  Lustre  often  earthy  exter- 
nally, but  slightly  resinous  in  tlie  fraetnre.  Color  light  yellowish- 
brown,  sometimes  green,  yellow,  red  or  striped.  Sub  transparent 
— opaque.  Fracture  conchoidal.  Often  flexible  and  elastic,  when 
first  dug  up ;  bat  it  loses  this  property  on  exposure. 
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Oompo3ilion.—Aeeordmg  to  Hatehett,  (Phil,  Trans.  1804,  p.  404)  ; 

Vegetable  fesiu  GE>,  Bitumen.  4!,  Eurthy  matter  3=:09,  II. 

Johnston,  after  drying  it  at  800°  F.,  obtained,  (Phil.  Ma^.  xii,  660,  1838),  Reain 
Bolnbla  IH  alcohol  69-S2,  insoluble  organic  matter  2145,  white  aeh  13*23=100.  It 
takes  fire  in  a  aandle,  and  burns  with  a  briaht  flame  and  fragrant  odor.  The  inso- 
Inble  matter,  heatod  in  a  tnbe,  blackens  and  gives  off  an  empyroumatic  ordor :  at  a 
red  heat,  it  boms.    The  whole  ie  soluble  in  Scohol,  esoepting  an  unotnous  residue. 

This  species  was  first  observed  near  Devonshire,  by  Dr.  Milles,  accompanying 
BoToy  coal.  A  specimen  from  Cape  Sable,  U.  S.,  afforded  Tmost  55|  parts  solu- 
ble in  alcohol,  and  42J  parts  insoluble  with  1^  per  cent,  of  alumina  and  oxyd  of 

A  retinite  from  Halle  afforded  Buoholz,  (Sehweig.  J,  i,  290),  91  pai-ts  soloble  in 
alcohol,  and  9  parts  insoluble. 

SCLERETINITE,  /.  W.  MalUt,  (Phil.  Mag.  [4],  4,  acX). 
In  small  drops  or  tears,  from  the  size  of  a  pea  to  that  of  a  hazel 
nut, 

II.=3.  G.=l-136.  Translucent  in  thin  splinters.  Color  black, 
but  by  transmitted  light  reddish-brown ;  streak  cinnamon-browii. 
Lustre  between  vitreous  and  resinous,  rather  brilliant.  Brittle ; 
fracture  conchoid  al. 

Composition. — Analyses  by  J.  "W.  MaOot,  (loo.  cit.) 

Oarbon        Hydrogen         Oxygon  Ash 

!.  n^-li:  8-86  10-72  3-G8 

8,  IT-IS  9-05  10-12  3-68 

Affords  the  ratio  C"H'0=Carbon  77 -OB,  hydrogen  8-99,  oxygen  10-28,  ash  3-68. 

Taking  the  nnmber  of  atoms  of  carbon  at  40,  which  exists  in  so  manv  resins,  tlio 

formula  becomes  0"H"0'.     It  is  nearest  in  composition  to  amber,  whioh  contains 

Heated  in  platinum  foil,  it  swells  up,  bums  like  pitch,  with  a  disagreeable  em- 
'-c  smell,  and  a  smoky  flame,  Jeaying  a  coal  rather  diiBeulfc  to  burn,  i-^ 


finally  a  little  gray  ash.  In  a  glass  tube,  yieide  a  yellowish-brown  oily  product  of 
a  nauseous  empyreumatic  odor.  Insoluble  in  water,  nlf  ohol,  ether,  caustic  and 
arbonated  alkalies  or  dilate  acids  ;  and  even  strong  nitric  acid  sets  slowly. 


Insoluble  in  water,  nlfohol,  ether 

Is;  an 

From  the  coal  measures  of  Wigan,  E 

GUYAQUILLITE,  Jokneton,  Phil.  Mag.  siii,  1838,  329. 

Amorphous. 

Yields  easily  to  the  knife,  and  may  be  nibbed  to  powder,  G.=: 
1'092.     Color  pale  yellow.     Lustre  not  resinous,  or  imperfectly  so. 

ftjmjjiMtiM™.— CH^K)" ;  Carbon  le-eeS,  hydrogen  8-174,  oxygen  16161=100, 
Johnston.  Slightly  soluble  in  water,  and  largely  in  alcohol,  forming  a  yellow 
solution,  which  is  intensely  bitter.  Begins  to  melt  at  157°  F.,  but  does  not  flow 
easily  till  near  212°.  As  it  coola,  becomes  viscid,  and  may  be  drawn  into  fine 
tenacious  threads.  Soluble  in  cold  sulphuric  acid,  forming  a  dark  reddish-brown 
solution.  A  few  drops  ot  ammonia  put  into  the  alcoholic  solution,  darken  the  color 
and  finally  charge  it  to  a  dark  brownish-red. 

It  is  said  to  form  an  extensive  deposit  near  Gnya<^nil  in  South  America. 

The  Bereageiite  of  Vrot  Johnston  is  near  Guyaquillite.  Analysis:  C  72-472,  H 
9-188,  0  18'880^Kj"H"O'.  Forms  a  bitter  solution  with  cold  alcohol.  On  evapo- 
ration the  resin  obtained  has  a  dear  red  color,  and  remains  soft  and  viscid  at  the 
ordinary  temperature.  Pra^^turo  and  lustre  resinous.  Color  dart  brown,  with  a 
tinge  of  green.  Powder  yellow.  Odor  resinous,  disagreeable.  Taste  a  little  bitter. 
It  is  said  to  form  alake  like  that  of  Trinidad,  in  the  province  of  St.  Jnan  de  Eeren- 

Eela,  about  one  hundred  mil^  from  Arioa,  Peru,  and  is  used  at  Arica  for  paying 
aats  and  vessels. 
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PIAUZITE,  JIaidinger,  Pogg.  Ann.  Isii,  21B. 

An  earthy  resin  of  a  brownisli-black  color,  oceuiTing  massive. 
Streak  yellowish-brown. 
H.=:l-5;  G.=l-220. 

Fuses  at  316"  C.  (flOO"  F.),  and  burns  with  an  aromatic  odor  and  muuh  smoke, 
leaving  B'flB  par  cant,  of  ash.  Soluble  in  ether  and  caustic  potash,  aleolargaly  in 
absolute  olcoboL  Heated  in  a,  glass  tube  a,  yellowish  oily  fluid  is  distilled,  having 
an  acid  reaction. 

From  ht-own  coal  at  Fiuuze  near  Neustadt  in  Carniola. 

WALCHOWITE,  Haidinga: 
In  yellow  translucent  masses,  often  striped  with  brown.    Lustre 
resinous.     Fracture  conchoidal.     Translucent  to  opaqne. 
H.=1'5— 2.     G.^1-0— 1-069;  an  opacLue  variety  1'035. 

Composition.— G"  WO,  Schrotter,  or  3CH'+0,  Ramm.=80-41  C,  10-66  H  8-93  0. 
Fuaesto  a  yellow  oil  at  260°  C.,aiid  burns  readily  betomas  transparent  and  elastio 
at  140°  C.    Forms  a  dark  brown  solution  in  Bwphunc  acid    slightly  soluble  in 

In  brown  coal  at  Walchow,  and  formerly  called  Ret%n%te  Bo  ifaingault  found  a 
similar  mineral  near  Jiu<;araniauga  in  New  Grenada 


BITUMEN'.    Asphaltum.    Petroleum.    Mineral  Pitch    Bei-^pe  h    Bejgfheei  /Tom. 
Mineral  Oil    Naphtha.    Erdol.    Steinol.    Maltha.    Sanaca  0  1     Naj  htc  Beud 

Bitnnien  includes  several  distinct  species  the  two  prominent 
of  which  ai-e  Naphtha  and  Asphaltum. 

NApHiHi,  (Stpinol). — Liquid  and  oolorleas  when  pure  with  a  bituminoiia  odor, 
G.^0-7 — 0'84.  Composition. — C'H'.  In  nature  often  loinbined  with  asphaltum, 
and  containing  also  parroffine  and  other  snbatani.es 

ASFHAlTUM. — Solid ;  black  and  brownish-black,  with  a  eonohoiJal  brilhant  frac- 
ture. G,5=l — 1-a.  Odor  bituminous.  Fuses  at  100"  C,  and  barns  with  a  bright 
flame.  An  asphaltum  from  tJie  island  of  Brazsa,  Dalmatia,  consists,  according  to 
Kersten,  (J.  f.  pr.  Chem.  xxxt,  271),  of  petroiene  {volatile  oil)  60,  brown  resin 
soluble  in  ether  200,  asphaltene  (bitumen  insoluble  in  alcohol  and  ether)  14'0,  yel- 
low resin  soluble  in  alcohol  10=100-0 

There  are  also  earthy  varieties,  called  earthy  and  flaggy  mineral  pitch.  Petro- 
leum is  a  dark-colorad  fluid  variety,  containing  much  naphtha.  Maltha  or  Mineral 
tar  is  a  more  viscid  variety. 

Asphaltum  is  abnndaut  on  the  shores  of  the  Dead  Sea.  It  occurs  also  in  reni- 
form  Btaiaetitic  masses  at  Matlookin  Derbyshire;  in  granite,  with  quartz  andfluor, 
at  Foldiee,  in  Cornwall;  in  cavities  of  chalcedony  and  calc  spar,  in  Russia,  and 
other  pieces.  Naphtlia  issues  from  the  euHh  in  large  quantities  in  Persia  and  the 
Birman  empire;  at  Rangoon  there  are  upwards  of  five  hundred  naphtha  wells, 
which  afford  annually  412,000  hhds.  A  remarkable  lake  of  bitumen  occurs  on 
Triaidad,  which  is  one  and  a  half  miles  in  circumference.  The  bitumen  is  solid  and 
cold  near  the  shores,  but  gradually  increases  in  temperature  and  softnasa  towards 
the  centre,  where  it  is  boiling.  The  solidified  bitumen  appears  as  if  it  had  cooled 
as  the  Eurfnee  boiled  in  large  bubbles.  The  ascent  to  the  lake  from  the  sea,  a  dis- 
tance of  three  quarters  of  a  mile,  is  covered  with  a  hardened  pitch,  on  which  trees 
and  vegetables  fiourish,  and  about  Point  La  Braye  the  masses  of  pitch  look  like 
black  rooks  among  tJie  foli^e.    The  lake  is  underlaid  by  a  bed  of  mineral  coat. 
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In  the  peninsula  of  Apoheron,  on  the  "western  shore  of  the  Caspian,  naphtha 
rises  in  vapor  through  a  marly  soil,  and  ia  collected  by  sinking  pits  several  jrarde 
in  depth,  into  which  the  naphtha  flows.  Near  Amians  io  the  state  ot  Parraa,  is  an 
abundant  spring.     Near  Alfreton,  England,  naphtha  has  been  discovered. 

Petroleum  is  met  with  at  Kenhowa  in  Virginia,  Sootsvilla,  Ky,,  Oil  Creek  in 
Venanifo  Co.,  Fenn.,  Dock  Creek,  in  Monroe  Co.,  Ohio,  and  Liverpool,  Ohio.  It  was 
formerly  collected  and  sold  by  the  Sensea  and  other  Indians,  and  is  hence  called 
Smeea  or  Genesee  oU.  Also  at  Inniskillan,  Canada  West,  the  inapissated  petroleum 
in  soma  plaees  is  two  feet  deep.     (Logan's  Geol.  Bep.  18B2,  90.) 

Naphtha  affords  both  fuel  and  lights  to  the  inhabitants  of  Badkn,  on  the  Caspian. 
It  ia  also  employed  in  Persia  and  the  Barman  empire  as  a  lotion  in  eutaneons 
eruptions,  and  as  an  embrocation  in  bruises  and  rhemnatic  affections.  It  ia  era- 
plojed  for  various  purposes  in  the  arts,  pai'tioulariy  in  the  mannfaoture  of  varnish, 
and  as  a  substitute  for  oil  in  the  iormation  of  oil  paint,  it  being  preferred  on  aoeount 
of  its  rapid  evaporation  and  drying. 

Bitumen,  in  all  its  varietiea,  was  well  known  to  the  ancients.  It  is  reported  to 
have  been  employed  in  the  constnietion  of  the  walls  of  Babylon,  and  at  Agrigen- 
tum  it  was  burnt  in  lampa,  and  called  Sicilian  oil.  The  Egyptians  also  made  nae  of 
it  in  enbalming.  Two  ship  loads  of  the  Trinidad  pitch  ware  sent  to  England  by 
Admiral  Cochrane,  but  it  was  found  that  the  oi!  required  to  render  it  fit  for  use, 
axoeeded  in  expansa  the  cost  of  pitch  in  England,  and  the  project  of  employing  it 
was  therefore  abandoned. 

Aaphaltum  is  a  constituent  of  the  kind  of  varnish  called  Japan  ;  it  is  also  made 
into  a  cement  for  lining  eisterna,  and  with  ground  stone  into  a  material  for  pave- 

Napkthadil.  A  subBtanoedenved  from  naphtha.  It  is  black;  weak,  greasy  lustre ; 
copper-brown  in  fracture.  Does  not  change  in  the  light.  Fuses  at  the  same  tem- 
perature  as  wax,  and  burns  with  a  clear  flame,  (Von  Leonh.  J.  1848,  84). 

IDRIAIINE.    Idrialite,  SckroHer,  Nieol.    Quecksilberbranderz. 

Massive,  with  a  greasy  lusti-e,  a  grayish  or  browiiish-hlack  color, 
and  a  blackish  streak  iiiclining  to  red.     Opaqne.     H.=:l — 1*5. 

Composition.— According  to  Bodeeker,  C  Bl-828,  115-299,  O  a'873,(Kengott's 
Min.  Forsch.  i,  233) ;  formula  C"  H"+0.  The  distillation  of  the  bituminous  earth 
at  Idria  affords  a  product  consisting  of  C  94-663,  H  6-459,  with  the  formula  CH, 
which  is  the  radical  of  the  Idrialine.  Insoluble  in  water,  and  little  so  in  alcohol  or 
ether.    Fuses  at  400°  F. 

Ooours  mixed  with  cinnabar  at  Idria.  It  is  sometimes  called,  fi'ori  its  combuati- 
bility,  qaecksilberbranden  or  infiammable  cinnabaT. 

PTaOPISSITE,  Kangott,  Min.  Forsch.,  1880,  ISal,  p.  14S. 

Like  an  earthy  brown  coal  in  appearance.  fT.^0-493— 0-532. 
Color  dull  yellowish  brown,  opaque.  Streak  shining  and  greasy. 
Feel  greasy.     Tractiiro  earthy. 

Bums  readily  with  a  brownish -yellow  fiame  and  a  weak  aromatic  odor.  Heated, 
fdsea  to  an  asphalt um-like  mass,  whiah  is  porous,  little  soluble  in  alaohol  and  lai^a- 
ly  in  oil  of  turpentine.  Burns  tike  bitumen.  Little  soluble  in  muriatic  or  nitric 
acid,  and  largely  ao  in  sulphnrio. 

Forms  a  layer  sii  to  eight  inches  thick  in  brown  coal  near  Weissenfels.  Accord- 
ing to  Marchand,  affords  on  distillation  62  per  cent,  of  parafSne,  one  pound  of  the 
mass  giving  three  cubic  feet  of  illuminating  gas. 


,  Google 


EEfimS,    ORGANIC   COMrOlTNDS. 


BREWSTOLINE. 


Fluid.  Colorless.  Transparent.  Expands  one-fourth  its  size  by 
an  increment  of  30°  F.,  or  is  neai'ly  32  times  more  expansible 
than  water,  by  an  increment  of  30°  of  heat  at  the  temperature 
of  60°. 

Ocevirs  in  minute  oavitiea  in  eryBtals  of  topaz,  chryeoberyl,  quartz  evjetals  from 
Quebec,  and  aoietliyst  from  Siberia,  where  it  was  detected  by  Sir  David  Brewster. 

We  have  thought  proper  to  reoogoiza  this  fluid  among  minerals  and  name  it,  al- 
though yet  imperfectly  deEwribed.  The  fluid  expands  with  the  heat  of  the  hand. 
Its  refrnotive  power  ia  less  tian  that  of  water.  It  was  sometimes  indurated  in  the 
carity  like  a  reain.  On  exposure,  the  fluid  nndei^oes  quick  motions  and  changea, 
and  finaUy  leaves  a  residue  of  minute  partioles,  which  from  the  moiature  of  the 
hand  alone,  suddenly  became  iluid  acain,  and  extended  and  contracted  as  before. 
This  was  indefinitely  repeated.  The  residue  is  volatilized  by  beat,  and  dia- 
aolTes  in  the  acids  without  efferyesoenca 

CBYrrotiME. — Aieeoiici  fluid  waa  also  distinguished  in  the  aame  crystals  that  con- 
tained the  preceding,  and  often  in  the  aame  cavities  ;  yet  they  were  not  miacible, 
and  remained  diatinet  On  exposure  it  hardens  speedily  into  a  yellowish  transpar- 
ent reein-liie  substance,  not  volatilizable  by  heat,  nor  soluble  in  water  or  alcohol, 
but  rapidly  disaolving  with  efferveseence  in  aulpburio  acids.  iWitrie  and  muriatic 
acids  also  dissolve  it.  Refraction  index  nearly  that  of  water.  [See  further  Edin- 
burgh Royal  Trans,  voLx;  alaoAm.J.  Sei,  su,  214,  1327]. 


In  soft  flexible  masses. 

G.=0'9053 — 1-233,  the  Derbyshire  -variety.  Lustre  resinous. 
Color  blackish-brown,  of  vaiious  shades.  Siibtranslucent ;  some- 
time presents  a  brilliant  dark  orange-red  color  by  transmitted 
light.    Flexible  or  elastic. 

Comjwsiiion.— Analyses  by  Johnston,  (Brcwst.  J.  xlii,  22,  I8S8) : 
Carbon,        85-474  84-S35  SS'&'Jl 

Hydrogen,    18 -388=9  3-767  12-578=96-961         aa-635=06-2O6, 

showing  that  it  ia  probably  allied  to  ozoceiite  and  hatehetttue.  M.  Henry  (Ann. 
dea  M.  vii.  269)  found  86-76  to  40'10  per  cent,  of  oxygen  in  his  analyaes,  and  the  con- 
stant loss  in  Johnston's  ia  supposed  by  him  to  have  been  oxygen.  Takes  fire  readily, 
and  burns  with  a  lively  yellow  flame,  giving  out  a  bituminous  odor. 

This  species  waa  first  observed  in  DerbyAire,  at  the  forsaken  lead  mine  of  Odin, 
by  Dr.  Lister,  in  1673,  who  called  it  a  subterranean  fundus.  In  1797,  it  was  ac- 
curately described  by  Hatchett,  in  the  Linntean  Transactions,  iv,  146.  It  has  since 
been  found  in  a  coal  mine  at  Montrelais,  at  the  depth  of  331}  feet ;  and  according  to 
Hausmann,  (Handbueh,  iii,  278),  it  occurs  at  Keuiohatel  and  on  the  island  of  Zante. 
A  similar  material  has  been  met  with  at  Woodbury,  Ct, 

SCHEEEEEITE,  Siromeyer. 

Monoclinic.  In  loosely  agei'egated  crystalline  grains  and  folia ; 
also  in  minute  aciculai-  crystals,  deposited  in  small  cavities  in  coal. 

Soft.  G.=0-65,  Macaire  Pi-inaep.  Lustre  pearly  or  resinous ; 
feebly  shining.  Color  whitish  or  gray.  More  or  leas  translucent. 
Easily  frangible.     Tasteless.     Inodorous.      Feel  not  greasy.     At 
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111°  F.,  (44°  C),  according  to  M.  Prinsep,  it  melte,  and  in  the 
fused  state  resembles  a  fatty  oil,  and  like  it  penetrates  paper ; 
these  spots,  however,  may  be  removed  by  heat.  On  cooling,  the 
mineral  crystallizes  in  four-sided  acicular  crystals.  Its  boiling 
point  is  at  197^'^  J. 

Compotiiioit. — Aoeording  to  Prinsep,  (Pogg.  An 
gen  24,  neaclj^j  H".  It  takes  firB  eafiily,  and  ie 
mncli  smoke  and  a  feeble  ai'Omatio  odor. 

It  was  fonnd  by  Capt.  Soheerer,  in  the  year  1823,  in  a  bed  of  brown  coal  of  ter- 
tiary age  at  XJznaeb,  near  St.  Oollen,  in  Switzerland. 

Branehite,  Savi,  (Leonh.  and  Bronn,  1842,  4oD).  A  colorless  tvanslnoent  Bub- 
stance  resembling  Soheerarite,  from  the  brown,  ooal  of  Mount  Vaao  in  Tuscany.  It 
fusaa  at  16°  0.  {l&I"  S.),  but  does  not  oryatallizo  on  cooJing.  G.^l-OO.  It  dissolves 
in  alcohol. 

Tskorelia  aiid  Phylloreiin,  Forchanimer,  (J.  f.  pr.  Ch.  xx,  469).  Resins  from  fossil 
wood  in  Danmark  Teltoretin  is  orvBtallized ;  it  fuses  at  45°  C.  Dissolrea  in  ether, 
bot  little  in  alcohol,  and  consists  of  C  87-19,  H  ia-81=C"  H°.  Phyllnretin  fuf 
86° — 81"  0.    Dissolves  easily  in  alcohol,  and  appears  to  have  the         '-■■-" 


KONUra,  Sdirotter,  Po^  Ann.  lix,  SI. 

s  Scheererite,  In  white  crystalline  folia  and  grains. 
Soft.  G.=0-88.  Fuses  atlli^CKraus,  107° -5  0.,  Trommsdorff.' 
Very  slightly  sohible  in  cold  alcohol,  more  so  in  hot,  and  still  more 
80  in  ether. 

Gfmtpoaition.-^O  S3'429,  H  'j'Stl,  Solirotter=C'H.  Kraus,  (Pogg.  xliii,  141),  ob- 
tained C  9249,  H  'I'42,  specimen  from  Uznaoh;  and  Trommsdorf^  (Ann.  d.  Pharm. 
xxi,  126),  C  92-429.  H  T'BTl.  specimen  from  Redwitz. 

In  brown  ooal  at  (Jznaeh,  and  near  Sodwitz,  Bavaria,  in  the  Fjtohelgebirge. 

FIGHTELITE,  Bromeis,  Ann.  der  Pharm.  xxxvi,  304.     SchrUUr,  lix,  3Y. 

Kesembles  the  preceding.  Fuses  readily  at  46°  C,  and  becomes 
cryatalline  on  cooling.  Slightly  soluble  in  alcohol,  easily  so  in 
ether. 

Composition.— 0  83'9,  H  11  ■!— C  H'.  Bronieis,  (Ann.  d.  Ch.  n.  Pharm.  xxxvii, 
S04),  obtained  carbon  89-3,  hydrogen  10'7.  Occurs  -with  Konltte  in  the  Fichtelge- 
bii^e. 

KONLETHITE,  Kengott,  Min.  Untersiich.,  ii,  111. 

In  thin  plates,  oonaisting  of  an  aggregate  of  crystalline  scalea.  Crystals  probably 
orthometnc  Pcrfoetly  soluble  in  ether  and  alcohol ;  and  the  solution  on  the  ad- 
dition of  water  becomes  white  and  opaque.  The  ether  aolution  not  changed  by  the 
addition  of  alcohoL  Wholly  soluble  in  concentrated  sulphuric  acid,  little  so  in  ni- 
tric, and  not  at  all  in  muriatic  acid.  Partly  soluble  in  ammonia  and  oil  of  tui-pcn- 
tine.    Fromthebrown  coal  of  Fossa,  in  the  Eger  valley. 
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HABTmi:,  Haidinger,  Pogg.  liv,  261. 


Monoclinic.  Angle  I :  I  of  ob- 
lique rhombic  prism  about  100°,  P  :  a 
=about  120°.   Cleavage  only  in  traces. 

H.=l.  a=l-046.  Lustre  some- 
what ^eaey.  Color  white.  Translu- 
cent.    Brittle. 


OomposstioB. — C'H";  Carbon  R7-47a,  hydrogen 
12-048,  SehroHei:.  Fubbb  at  165°  F.,  (14"  C),  to 
a  clear  ilnid,  aod  at  a  high  tamporature  distills. 
Dissolvee  easily  in  ether,  leas  readily  in  alcohol, 
an d^ crystallizes  fromeadi  on  eyaporation. 
I  diatin"""-^' 

brotra  coal  at  Oberhart  in  Austria. 


'  HARTINE,  S<:hrQtUr,  Po^.  Ann.  1848,  lir,  45.     Psathyrin,  Glocher. 

Resembles  Hartite.  JUassive,  but  crystallizes  from  a  naphtha 
solution  in  needles  of  the  trimetric  system.  Color  white.  With- 
out taste  or  smell.  Pulverizes  in  the  fingers.  Fuses  at  210'^  C, 
and  distills  at  360°  0. 

fljmporiijon.— G™  H"  0'.     0  78-26,  H  10'92,  0  10-82,  Schrotter,     little  solnble 

From  tbe  brown  coal  of  Oberliart,  Austria. 

The  Bogbntler  of  WiUiamson,  (Butyrite,  Gloeker),  from  ac  Irish  peat  ewamp, 
wntains  0  56-05,  H  12-66,  0  la-SSssC'H^O'+HO.  It  fusee  at  61°  C,  (124°  F.), 
and  diaaolyes  easily  in  aliohoL 

IXOLYTE.     Isolyt,  EaiMngeT,  Pogg.  Ivi,  346. 

Amorphous,     Occura  in  bituminous  coal. 

H.=l.  G.=1'008.  Lustre  greasy.  Color  hyacinth-red.  Pul- 
verized in  the  fingers,  it  becomes  ochre-yellow  and  yellowish- 
brown.  Thin  fragments  subtranslucent^  Fracture  imperfect  eon- 
choidal  in  the  purer  varieties. 

Softens  at  56  U,  (160=  F.),  bat  ieetill  tenaeioosat  100°  C,  (913°  F.)— wlieiicethe 
name,  from  t^^i  and  }Am,  to  dissolve 

This  apeeias  closely  ceaetnbles  the  Hartite,  but  differs  in  the  temperature  of  fnsion 
and  other  oharaotei^    It  occurs  in  a  coal  bed  at  Oberhart,  near  Gloggnitz. 

HATCHEITINE,  Conybeare.    Mineral  Tallow. 

Crystallized  and  amorphous  in  thin  iamiusB,  like  wax  or  sper- 
maceti in  consistency.  Cat  60°F.=0-1316.  Lustre  nacreous. 
Color  white ;  black  and  opaque,  after  long  exposm-e.  Transparent. 
Feel  greasy. 

60 
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Oompo»itioa.—AoaoTiiag  to  Johnston,  (Phil.  Mag.  xii,  838),  Cflrbon  86-9I0, 
hydrogen  14 -624=1 00-6 84.  Melte  at  116°  F.,  {46°  C.)  Heated eautionsly  it  distilla 
over  witfioue  change.  Sparingly  diaBolyee  ia  boiling  alcohol,  and  ppeuipitates  again 
on  cooling.  Cold  ether  disBolTes  a  small  quantity,  and  hot  athor  more  largely  ;  the 
solntion  on  cooling  coagulates  into  a  mass  of  minutely  pearly  fibres,  from  ■which  the 
ether  may  he  separated  by  agitation  or  compreseion. 

Oeenrs  with  the  iron  ores  of  the  cool  raeaauves  in  Glamorganshire  ;  also  at  Kos- 
sitain  Moravia;  H.=l:  G,^0-893,  Patera.  A  variety  from  Lo  oh  Fynenear  InTar- 
ary,  fuses  at  1X7°  F.,  (41°  C.)  Another  allied  mineral  from  Merthyr  Tydvil,  meita 
at  no°F.,  [16°  6,  C.) 

OZOCEaiTE.     Oiiokorit.     Erdwachs,  Jiamm. 

Like  a  resinous  wax  in  consistency  and  tranalucency  ;  structure 
sometijnea  foliated.  Color  brown  or  brownish-yellow  by  trans- 
mitted light ;  leek-greon  by  reflected  light.  Odor  pleasant  aro- 
matic.   G.=0-!>4— 0-97. 


UniT 

Moiaavla.  MoldoTiii.  ■  Urpelh. 

Hydrogen,  16-15  lS-787  1406 

Carbon,  85-75=100.90,  M.  86-204=99-991,  S.     86-80=100-36,  J. 

Fuses  at  62°  C,  (144*  F.),  Sohrottor,  840  C,  (188°  P.),  Malaguti,  and  boils  at  210° 
0.,  Schrotter,  aOO°  C,  Malaguti.  According  to  Johnston  a  variety  from  Urpeth 
near  Newcastle,  fiiaeeat  60"  C,  (140°  F.],aBd  boils  at  121°  C,  Distills  without  ap- 
parent daoomposition.  Ko  change  in  the  strong  aeida,  and  vary  little  in  hot  con- 
centrated alcohol.  The  Moldavia  ozocerite  dissolves  but  slightly  in  ether,  while 
that  from  Urpeth  dissolves  about  four-fifbha  of  the  whole,  which  it  deposits,  on 
evaporation,  in  brown  flocks,  that  malt  at  102°  F.  to  a  yellowiah-brown  liquid. 
Three  or  four  snbstances  are  supposed  to  be  here  iocladed. 

Ozocerite  was  discovered  by  Meyer  in  a  sandstone  in  Moldavia,  In  the  vicinity 
of  coal  and  rook  salt.  It  also  oeenrs  ia  Austria  at  Gresten  near  Gaming,  and  at 
Truskawiez  in  Galioia,  (a  variety  fusiag  at  69°  0.,  and  boiling  at  800°  C);  also  at 
the  Urpeth  colliery,  Newcastle -on-Tyne,  England. 

CHRISMATINE,  Chrmar.    Leonh.  u.  Bronn's  Jahrb.  1851,  353. 

Color  oil-green  to  yellowish.  Shining,  Translucent  to  semi- 
translucent.  Unchanged  at  68  to  Y8°  F.,  but  softens  at  55  to 
60°  E. 


DOPPLERITE. 

In  thin  plates  or  massive.  When  fresh,  brownish-black,  with  a 
dull  brown  streak  and  greasy  subvitreous  lustre  ;  and  when  in  thin 
plates,  reddish-brown  by  transmitted  light.  Gr.  =  l'089.  Becomes 
elastic  on  exposure  to  the  hght. 

CmnpiaUion. — C'E'D',  According  toSchrotter,  a  homogeneoaspeaty  substance 
from  whose  cellulose,  two  parts  of  water  are  removed.  Analysis  by  Schrotter. 
(Wien.  Acad.  Ber.  1849,  286) : 

0  61-63  H6-84  0  48-03. 
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Heated  to  100°  C,  losea  'IS'5  pel'  eant.  of  water.  It  reeembleB  a  blsek  pitch. 
On  Cheating  the  fresh  mineral  with  potash,  ammonia  is  giveu  off. 

Near  Ausaee,  in  Styria,  in  peat.     The  apeoies  is  named  after  M.  Doppler. 

DINITE,  Menegkini,  Gaz.  Mad.  Italiana,  Tirenze,  Toseana,  July,  1882. 

All  aggregation  or  druse  of  crystals.     Cleavage  none.     Has  tlie 

appearance  of  ice,  with  a  yellow  tinge  due  to  a  Toreign  substance. 

Inodorous.     Tasteless.     Fragile,  and  easily  reduced  to  powder. 

loaoluble  in  water  ;  little  solnble  in  aloohol,  very  soluble  in  ether,  and  in  snl- 

Shuret  of  carbon.    The  ethereal  eolation  on  standing  deposita  large  crystals  of  the 
inite.    Fnsea  with  the  warmth  of  the  hand  ;  heated  in  a  close  vessel  distilU  over 
withont  undergoing  any  sensible  deoompoaition.     When  melted  it  looks  like  a  yel- 
lowish oil ;  eryatalliies  in  lai^e  transparent  crystals  on  cooling. 
From  a  lignite  deposit,  at  Lunigiana,  Tuscany,  where  it  was  found  by  Prof,  Dini. 

MELLITE,  ff,    Mallilito.    Honey  Stone.   Mellate  of  Almnina.    Honigstein,  Wemtr. 

Dimetric;  octahedral.  Pyramidal  edge=118°  4',  and  bteal 
edge  93°  23',  Haiiy ;  'the  latter  93°  1',  Breithaupt ;  93°  6',  Kupffer. 
In  short  octahedrons,  and  also  with  the  terminal  or  lateral  solid 
angles  or  edges  truncated.  Cleavage  octahedral,  very  indistinct. 
Also  in  massive  nodules. 

H.=2— 2-6.  G.=l-55— 1-65;  1-636— 1-642,  Kenngott.  Lustre 
resinous,  inclining  to  viti-eous.  Streak  white.  Color  honey-yel- 
low, often  reddisn  or  brownish;  rarely  white.  Transparent — 
translucent     Fracture  conchoidal.     Seetile. 

Oooiposjijou.— Si  M'+18fi= Alumina  i4-82,  mollio  acid  40-53,  water  4615.    Anal- 
yses:  1,  Klaproth,  (Beit,  iii,  114) ;  a,  Wohler,  (Fogg,  yii,  325)  ; 
Alumina,  16  li'5 

Mellioacid,  46  41 '4 

Water,  38=100  K.  44-1=100,  W. 

Whitens  in  the  Game  of  a  candle,  but  does  not  take  fire.  Dissolves  in  nitric  acid ; 
decomposed  by  boiling  water.    In  a  matrass  yielda  water. 

Occurs  in  brown  coal  at  Artcn  in  Thucingia ;  at  Lusehita  near  Bilin  in  Bohemia; 
near  Walehow  in  Moravia. 
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CATALOGUE  OF  AMERICAN  LOCALITIES  OF  MIHERALP, 


The  following  eatalogoe  moy  aid  the  mineralogioal  toiiriat  in  Belecticg  his  routes 
nnd  arranging'  the  plan  of  hisjouraey.  Only  important  localities,  affording  cabinet 
Ipeoiinens,  are  in  general  inoludad.  The  list  ia  am  abstract  of  the  fuller  information 
with  regard  to  looalities,  soattered  throngh  the  Deacriptive  part  of  this  Treatiaa. 

For  the  faeta  included,  the  country  ie  CBpeoially  indebted  to  the  Reports  of  Prof. 
Shepard  of  the  Coiraeotiout  surrey,  Profa.  Beck,  Emmons,  and  Mather,  Mesars.  Van- 
nxem  and  Hail  of  New  York,  Prof.  Hitchcock  of  the  Massachusetts,  Dr.  Jaoison  of 
the  Maine,  Now  Hampshire,  and  Khode  Island  surreys,  Prof  H.  D.  Eogera  of  the 
New  Jersey,  Prof.  W.  S.  Eogera  of  the  Vii^inia  survey,  Profe.  Troost  and  Houghton, 
and  Mr.  Owen  of  the  Weatem  States,  Prof.  C.  B.  Adams  of  the  Vermont  survw, 
Prof  M.  Taomey  of  the  Sooth  Carolina,  Meaecs.  Foster  and  Whitney  of  the  Lake 
Superior  Region:  some  diatinguiahed  names  among  the  State  Geolo^sta  are  here 
omitted,  as  their  regiona  were  not  mineral  regions.  The  American  Journal  of  Sci- 
ence and  Arte,  and  the  Transactions  of  the  various  scientific  societies  of  the  country, 
hare  alao  contributed  essentially  to  thia  part  ot  the  work :  and  among  the  names  in 
these  Journals  oonspicuoua  in  this  department,  in  addition  to  the  abore  enumerated, 
I  would  eapacially  mention  Meaars  A.  Bruce,  P.  Oleaveland,  B.  Silliman,  W.  Meade, 
G-.  Gibbs,  a  Dewey,  J.  F.  Dana,  F.  Hall,  T.  Nutall,  H.  H.  Hayden,  J.  G.  Peroival, 
0,  T.  Bowen,  D.  Olmsted,  H,  Seybert,  0.  XJ.  Shepard,  S.  Fowler,  T.  G.  Clemson,  J. 
Delafield,  J.  Torrey,  J.  E.  TeBohema«her,  C.  B,  Hayden,  D.  D.  Owen  of  Indiana,  G. 
TrooBt  of  Tennessee,  0.  P.  Hubbard,  B.  Silliman,  Jr.,  J.  C,  Booth,  P.  P.  Tyson,  J. 
Knoh,  J,  B.  Crawe,  J.  Johnson,  6.  W.  Benedict,  J.  Gebhard,  J.  D.  Whitney,  and  W. 
B.  Hough.    The  author  would  also  acknowledge  here  his  indebtedness  for  many 

S irate  communications  in  this  department,  especially  from  Prof.  B.  Silliman,  Jr., 
essra.  J.  E.  Taschemaoher,  and  C.  T.  Jackson,  Boston;  Thomaa  F.  Seal  and  Wm. 
S.  Vaus,  Philadelphia;  L.  White  Williams,  of  Westuhester,  Pa.;  Hon.  T.  L.  Cling- 
man,  of  North  Carolina;  D.Dale  Oweu  and  J.  6.  Norwood,  of  Indiana;  Dr. 
F.  A.  Genth  of  Philadelphia,  J.  D.  Whitney,  and  W.  P,  Blake.  The  Pennsylyftuia 
list  is  largely  prepared  from  information  fiirniahed  the  author,  mostly  by  Messrs. 
Williams  and  Seal ;  the  Mineaota  and  Wisconsin,  through  contributions  by  Messrs. 
Owen  and  Norwood;  tha  North  Carolina,  from  manuscript  catalogues  received 
from  the  Hon.  Mr.  Clingman  and  Dr.  Genth. 

In  the  catalogue,  the  names  of  those  minerals  which  are  obtained  in  good 
specimeua  in  the  several  looalitiea,  are  distinguished  by  italics.  Whan  the 
apecimanfl  are  remarkably  good,  an  exclamation  mark  (I)  is  added,  or  two  of 
(iese  marks  (!  IJ  when  the  speeiniens  are  quite  unique.  The  more  exact  position  of 
localities  may  in  most  instances  be  aaccrtaincd  by  reference  to  the  descriptions  of 
the  speoies  in  the  preceding  part  of  the  Treatise. 
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Mt.  Abiuhau. — Andalusite,  staurotide. 

Albany. — Berj/l !  green  and  blaek  toumialine,  feldspar,  rote  qtiartz. 

AiBioK. — Iron  pyriias, 

Aroostook. — Red  Hematite. 

BiNflHAM. — Massive  pyrites,  galena,  blende,  andaluaite, 

Bloe  Hili.  Bay. — Arsenical  iron,  molybdenite  I  galena,  apatite!  fluor  spar  !  black 
tourmaline,  {Long  Cove),  black  oxyd  of  mangftneae,  (Osgood's  farm),  rbodonite,  bog 
mangaiieae,  wolfram. 

BowiHJiNHAM. — Smyl,  molybdenite. 

Bktinswiok. — Green  mica,  garnet  I  black  tourmaline  !  molybdenite, 

BuoBFiBiD. — Garnet,  (estates  of  Waterman  and  Lowe),  iron  ore. 

Cahdage  Fabm. — (Near  the  tide  mills),  molybdenite,  (wolfram). 

G  AMDKS.  — Maele. 

Oakmkl-,  (PenobBoot  Go.) — Gray  Antimony. 

CoRiKiTA. — Iron  pyrites,  arsenical  pyrites, 

Dkbr  Islk.— i9ffrp««is««,  verd  antipte,  abeetus,  diallage. . 

Dbxtkr. — Galena,  pyrites,  blende,  copper  pyrites,  groen  tale. 

DixeiKLD, — Native  copperas,  grapliite. 

Faemingtois.— (Norton's  ledge),  pyrites,  grapliite,  bog  ore. 

Sbokoetowb. — (Parker's  island),  beryl  /  blaot  tourmaline. 

Okbem WOOD.— Graphite,  black  manganese. 

Habiweli Staorotide. 

Lbnox.— Galena,  pyromorpMte. 

Lkwisi^n. — Garnet. 

LrroHi'iELD. — Sodalite,  cancrinife,  neplieline,  aireon. 

LuBui  Lead  Minbs. — Galena,  copper  pyrites,  blende,  pyromorphite,  an  ore  of 
bismuth. 

Madrid.  —Gold. 

Nbwtikld,  (Bond's  Mt.)— Miapicbel,  olive  phosphate  of  iron  in  botryoidal  maeaes. 

Paris. — Green  I  red  I  black,  and  bhte  towrmaUne!  mica  I  lepidoUtel  feldspar,  albite, 
quartz  crystals  t  rose  quartz,  hlejtde. 

Paesonsfikld. — Idocrase!  yellow  garnet,  parga>tte,adalaria,seapoUie,gBleaii,\)lf:Dde, 

analoime,  apopbyllite,  agate,  (Gin  Cove). 

Pbbi;. — GrysiMined  pyrites, 

PmpsBURe. —  Yellom  garnet  I  manganesian  garnet,  idoeraae,  pargasite,  atcinite,  Umi- 
monite  I  ohabaaite,  an  ore  of  oerimn  ( 

PoLAMD. — Idocrase. 

Batmond. — Magnetic  iron,  scaprdile,  pyroxene,  lepidolUe,  tretaolite,  hornblende. 

Kdmford.— JsWow  garnet,  idocrase.  pyroxene,  apatite,  aoapolite,  graphite. 

Samfohd,  York  Co. — Idocrasel  albi^,  calo  spar,  molybdenite,  epidote. 

Sbabsmont.  — Andatnaite. 

Streaked  Mountain. — Beryl  I  black  (ourmafime,  mica,  garnet. 

TnouAaroB.. — Oalc  spar,  tremoUte,  hornblende,  aphene,  arsenical  iron,  (Owl's  bead), 
black  manganese,  (Dodge's  mountain). 

Waereh. — Galena,  blende. 

Watkktille. — Orystalliied  pyrites. 

Windham,  (near  the  bridge). — Siawotide,  apodinnsne,  garnet, 

WooDBTOOK,  (New  Brunswick). — Graphite,  specular  iron. 

NEW  HAMPSHIRE. 

AowoRTH, — Beryl  !  I  miea  !  tourmaline,  feldspar,  albite,  rose  quarts,  colwmbite  I 
Albteao.— JIfica  /  /  albite,  blaek  tonrmaHne. 
Amhrbst. — Idocrase  I  yelloic  garnet,  pargaaite,  calo  apar. 

Bartietp. — Magnetic  iron,  ^eetdar  iron,  brown  iron  ore  in  large  veins  near 
Jactaon,  (on  "Bald  fcce  moimtftin"),  quarti  crystals,  smoky  qvartn. 
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Bath. — Galen  a,  copper  pyrites. 

BKLtowa  FALLa,— KjanitH,  wayeUite,  neav  Saston'a  livei'. 

Bknton.^ — Qttarts  crystals. 

Camptok. — Beryl  I 

Canaan. — Gold  in  pyrites. 

Ohahlestdwn. — Slauroiide  maele,  andaltisite  made,  bog  iron  ore. 

CoENIBH. — Gray  antimony,  antimonial  argentiferous  gray  eopper,  nilile  in  ^uarti  I 

Eaton,  (8  mS.  of).— Galena,  blende!  copper  pyrites,  limonita,  (Sis  Mile  Pond). 

Fbanoeston. — Soapitone,  arsenical  pyrites. 

Fbanoonia. — Somblende,  slaurotide  !  epidote  !  ^oieile,  speeiilar  iron,  magneiie  iron, 
black  and  red  manffanesian  c/amels  :  ntiipickel  I  (Danaite),  copper  pyrites,  molyb- 
denite, prehnite  ;  specimens  now  liardly  obtainable. 

GiLFOHD. — (Qunatock  Mt.) — Magoatie  iron  ore,  native  "lodestone." 

GoSBEN. — Graphite,  blafit  tourmaline. 

Geapton. — Mica  I  (estensively  qnarriad  at  Glass  Hill.  3  m.  S.  of  Orange  Somniit) 
albUe  I  asparagus  stone,  blue,  green,  and  yellow  beryls  1  (1  m.  8.  of  O.  Summit), 
tourmaline,  garnets. 

Gbantham. — Gray  ataurotide/ 

Hanotbb. — Garnet,   a  boulder  of  quarbi  containing  rutUe  I  Hack  tourmidine, 

Hatbkhih, — Garnet  f  arsenical  pyrites,  native  arsenic,  galena,  blende,  iron  and 
copper  pyrites,  magnetio  and  white  iron  pyrites. 

HnianoBo',  (Campbell's  moantain). — GrapMte. 

HlLiaoALE. — Rhodonite,  black  oxyd  of  maoganese. 

Jaoksom.— Dmsyqaai'tz,  tin  ore,  arsenical  pyrites,  native  arsenic,  fluor  Rpar,  apa- 
tite, magnetic  iVtwi  ore,  molybdenite,  wolfram,  copper  pyrites,  arsenate  of  iron. 

Jaffiet. — (MonadnoekMt.) — Kyanite. 

KEBHt — Graphite,  aoapsione,  milky  qtiarta. 

Lakdaff. — Molybdenite,  lead  and  iron  ores. 

Lebakoh. — Sog  iron  ore, 

Lisbon. — Slaurotide,  black  and  red  garnets,  granular  magnetic  iron  ore,  horn- 
blende, epidote,  zoisite,  tpeeuiar  iron. 

LrifE. — Kyanita,  (N.  W.  part),  black  tourmaline,  rutDe,  iron  pyrites,  copper  py- 
rites, (E.  otE.  yilloge),  salphuret  of  antimony.      . 

MEttEiKiCK.-— ii«M2e  /  (in  gneiss  nodules  in  granite  vain). 

MoDLTONBOKOCGH,  (Kcd  Hill). — IfoTnMende,bog  ore,  pyrites,  tourmaline. 

Newfort. — Molybdenite. 

Okakob. — Blue  beryls  I  Orange  Summit,  chrysoberyl,  mica,  (w.  side  of  mountain.) 

OttFOBD.— jBrown  (ourmo^iwe  (now  obtained  with  difficulty),  steatite,  i-nlile,kya- 
nite,  brown  iron  ore,  native  copper,  green  malaehite,  galena. 

Pblham. — Steatite. 

PiEBMONT. — Micaceous  iron,  heavy  ^ar,  green,  white,  and  brown  mica,  apatite. 

Pltuooth. — Columbite,  baryl. 

Richmond. — loHte  I  rutile,  steatite,  iron  pyrites. 

Saddlkback  MT.^-Black  tourmaline,  garnet,  spinel. 

Shelbuhne. — Argentiferous  galena,  black  blende,  copper  pyrites,  iron  pyrites,  man- 
ganese. 

SraiMOFiELB. — Beryls,  (very  large,  eight  inches  diameter,)  mangane^am  garnets  I 
in  mica  slate,  albite  mica. 

SuLLivAB. — Tjarraalines,  (black),  in  qnartz,  beryl  ? 

Suhbet. — Amethyst,  calcite. 

SwANZEY,  (near  Keene). — Magneticiron,  (in  masses  in  granite). 

Tamworth,  (near  White  Pond). — Galena. 

Unity,  (estate  of  James  Neal). — Copper  andiron 
nuwnetie  iron,  radiated  actinolUe,  garnet,  titaniferc 

WAipotE,  (near  Bellowa  Felle).— Made, 

Waeeen. — Copper  pyrites,  blende,  epidote,  qiiartz,  iron  pyrites,  tremolitel  galena, 
ratile,  tale,  molybdenite. 

Westmoreland,  (South  part). — Molybdenite  !  apatite  I  blue  feldspar,  bog  manganese, 
(north  village),  quarts,  ^uor  spar,  copper  pyrites,  osyd  of  raolybdenmn  and  ura- 
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Whitk  Mt8.,  (notch  behind  "old  Crawford's  houee"). — Green  octahedral  fluor, 
quBi'tz  oryatala,  black  tourmslino,  chiastolite, 
WiLMor. — Ber^l. 
"WiBCHESTEK.— PyroluBito,  diallogite,  psilonielane,   magnetic  iron  ore,   grannlar 

VEKMOMT. 

Aduison. — Iron  sand. 

Aledbou. — Qaartz  crystals  on  calc  spar,  iron  pyrites. 

Athens. — Steatite,  rhomb  spar,  aotinolite. 

BiBNET. — Graphite. 

BsLviDEBE. — Steatite,  ohlorita. 

Benotnhion. — Pyrolusite,  brown  iron  ore,  pipe  olay,  yellow  ochre. 

Bethbl. — Actinolite  I  talo,  chlorite,  octahedral  iron,  mtile,  bromn  ipar  in  sfeoijie. 

Beandon. — Braunite,  pyro\aaite,  piUomelane,  iunonite,  lignite,  white  clay,  etatu- 
arv  marble ;  fossil  fruits  in  the  lignite. 

Bkattlebobouoh. — Black  toncmaline  in  quartz, 

Beiboewatee. — Tate,  dolomite,  magnetic  iroit,  Bteatite,  chlorite,  gold,  native  cop- 
per, blende,  galena,  blue  spinel,  copper  pyrites. 

Beibiol. — Rutile,  brown  hematite,  manganeae  ores. 

Bbookeielh. — Miipici^l,  iron  pyrites. 

Oaeot.— Garnets,  staurotide,  hornblende,  atlite. 

CiBTiETON. — Roofing  slate. 

Cavendish. — Garnet,  serpentitie. 

Ohesteb. — A  siestas. 

Ohiitenpbh. — Psilomelane,  pyrolusite,  brown  iron  ore,  specular  and  magnetic  iron  , 
galena. 

CoLCHESTEE-^Brown  iron  ore,  iron  sand,  jasper,  alum. 

CoEiNrH. — Copper  pyrites,  (has  been  mined);  magnetic  iron  pyrites. 

CoTEsntT..— Manganese  spar. 

Crastsbuet. — Mica  in  concentric  bslU. 

DUMMBBSTOK. — Eutilc. 

FiETOHEB.— Pyrites,  oetahedral  iron,  aoioular  toumioline. 
Gbafton.— The  steatite  quavrj'  referred  to  Grafton  is  properly  in  Athens. 
GniLFOBO. — Soapolite. 

Earttoed. — CaToite,  pyrites  I  kyanite  in  laioa  elate. 
iKASBUEflH.—  Rhodonite,  ptiloirtelane. 
Jat. — Chromic  iron,  serpentine,  picrosmino,  amianthus. 
lowELL. — Picroflmine,  amianthus, 
MABLBOEa— iJftomi  spar,  steatite,  garnet,  magnetic  iron. 
Mbndok. — Octahedral  Iron  Ore, 
HntDLBBDEv. — Zi  roon. 
MiDHLEaBx. — Rutila  1  (exhansted). 
MoNKTON. — Pyrolitaite,  brown  iron  ore. 
Moamrows. — draoky  quarts  I  steatite,  talc,  wad,  rutile. 
MoEEiBTowN. — ArgenHferous  galena. 
Mount  Holly. — Asbettus,  dilorite. 

Nkw  Fans. — Glassy  and  abesti/onn  actinolite,  steatite,  green  quartz,  (called  ohryso- 
phrase  at  the  locality),  ehaloedony,  drnsy  quartz,  garnet,  ehromic  iron,  rhmitb  spar. 

Norwich. — Aetinolite,feldspar,  bromt  spar  in  talc. 
PlTTSFOHD. — Broum  iron  ore,  manganese  ores. 

Plymouth. —Spathic  iron,  magnetic  and  specular  iron,  both  in  octahedral  crystals. 

PiiHproN. — Massive  hornblende. 

Putney, —Fluor,  brown  iron  are,  rutile,  and  eoisile  in  boulders. 

Beawbo. — Giassy  aalinoUte  iatale. 

Readsboeo'. — Glassy  actinolite,  steatite. 

BteTON.— Srown  iron  ore,  augite  in  bonlders,  octahedral  iron  pyrites, 

BooHESTBE. — Rutile,  apeoular  iron  cryst, ,  magnetic  iron,  in  chloiite  state. 

RoxBusr. — Dolomite,  talc,  serpentine,  Bsbestns. 

Sausbuby. — Brown  iron  ore. 

Shaeoh. — Qjutrti  crystals,  kyanite. 
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Shokehau.  — Iron  p^iUi, 

SHttEWflBUKY. — Magnatio  iron  and  copper  pyrites. 

SoMERSBT. — Magnetic  iron,  native  gold. 

Stabborb. — Magaatia  ivou.  &nd  copper  pi/riies,  (has  been  ■worked),  ntitive  copper, 
hornblende. 

Starksboro'. — Brown  iron  ore. 

SilRtiNO. — Copper  pyrites,  tale,  sorpentine. 

SrooKBBinGa^ — Mispieltel,  magnetic  iron  ore. 
1i(BTfORD. — Blende,  galena,  ki/o,nite  ;   chryBolita  in  basalt. 

TaoTi.—Mafftietie  iron,  talc,  aerpsTiiitie,  picrosmine,  amianthus,  steatite,  one  mile 
aontheaet  of  yjili^e  of  Soath  Troy,  on  the  farm  of  Mr.  Keroe,  east  side  of  Mieaisoo, 
chromie  iron. 
Warren. — Aotinolito,  raagnetio  iron  ore,  wad. 
Waterbuby. — Miepiokel,  copper  pyrites,  nitile,  quartz. 
Watebtille. — Steatite,  actioolitc,  tale. 
Wells  Eiver. — Graphite. 
Webifielp. — Steatite,  ohromio  iron,  serpentine. 
Westuwstbh. — Zoiaite  in  boulders. 
Waemboeo'. — Zoidte. 
WiMDHAM. — Qlassy  attinolite,  steatite. 
WoonBHRir.  — Maasire  pyrites. 
WoopgiocK. — Qwariz  crystals. 


MASSACHUSETTS. 

AiFORD. — Galena,  iron  pyrites. 

Atroi. — AUanite,  fibrolite,  (!)  epidotcl  babingtonite. 

AuBUBK, — Masonite. 

Barbk. — Sutile  !  mieajpyr^es,  heryl,  feldspar,  garnet. 

Great  BAHRisGroN, — l^emolite. 

Bedvoed. — Garnet. 

Belohebtown. — AUanite. 

Beknabos'ton. — Hagnetic  o!n'd  of  iron. 

Bbvekly. — Polymignyte,  oolambite,  greftt  feldspar,  tin  ore. 

Blanfokd. — Marmolite,  sehiller  spar,  serpentitis,  anlhtphylUte,  aoiinoiiie  /  oAj'oniie 
iron,  kyanite,  roae  quartz  in  bouldera. 

BotiON. — ScdpoUte  !  pelalite,  aphetie,  pyroxene,  nutialile,  topside,  holtonite,  pelal- 
ite,  apatite,  magneaite,  rhomb  apar,  altanite,  yttrocerite,  oeriam  ochre,  (on  the  seap- 
olite),  spinel. 

BoxEOROUQH. — Seapolile,  spinel,  garnet,  augite,  aotinolite,  apatite. 

Beishion. — AsbestUB. 

Bkimfield,  (road  leading  to  Wurren). — /oK(e,  adularia,  molybdenite,  mica,  garnet. 

CABtustE. — Tourmaline,  gametl  tcapoUte,  actinolite. 

CteABLKSTOWN. — Frekmte,  laumonite,  stJlhite,  chabazite,  quartz  crystals. 

CHELMarOKD. — Seapalite,  eJumdroMte,  blue  spinel,  amianthus  !  rose  quartz. 

Chestek. — Hornblende,  tcapoliU,  laisite,  tpodtanene,  indieolita,  apatite— magnetic 
iron  and  ehramic  iron,  (west  part) — sti1bite,1iei)landite,  analcime  and  chabazite. 

GhesteefieiJ). — Blae,  green,  and  red  tourmaline,  cleavelandite,  (albite),  Utkia  mlea, 
smokji  q^iarta,  mieroUte,  spodtmiene,  kyanite,  apatite,  rote  beryl,  garnet,  guarit 
crystals,  stauroiide,  tin  ore,  colwmbite,  erabeBoite,  isoisite,  uranite,  broohite 
(euraanita). 

CoNWAT.— Pyrolusite,  fluov  apav,  zoisito,  rutHe  !  I  notive  alum,  g;alona. 

CuMHiNGTON. — Rhodonite!  ounimjngtonite  (hornblende),  white  iron  pyrites, 
garnet. 

Dedeam. — ^Asheetus,  galena. 

Dkerfibld.— Chabarite,  henlandite,  atilbite,  amethyst,  oarnelian,  chalcedony, 
agate. 

FiTOHBUKO,  (Pearl  'RilVj.^Beryl,  staurotidel  garnets,  molybdenite. 

FoxBOROUGH. — Iron  pyrites,  anthracite. 

Franklin. —Amethyst. 
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Goshen. — lAtMa  mica,  albite,  spodamene  .'  bliie  a«d  greett  tourmaline,  beryl,  zoiailt, 
smoky  quarta,  oolmnbite,  tiu  ore,  galena-  !^ 

Gekensield,  (in  sandstone  quarry,  half  mile  east  of  Tillage).- — ^Allopliane,  white 


Hatmeld. — Heavy  Spar,  yellow  quartz  crystals,  galena,  blende,  copper  pyrites. 

Hawusy. — Micaceous  iron,  massive  pyrites,  magnetio  iron,  zoisite. 

Heath, — Pyrites,  zoisifs. 

HisaDAii.B,  — Brown  iron  ore,  apatite,  zoiaite. 

HuBBAaDBTON, — Ma^iive  pgritet, 

Lanoastkh Kyanite,  chiaatoUte  I  apatite,  stani'otiile,  pinite,  andalusite. 

Lee. — Tremolilel  tpkene!  {eaat  part). 

Lends.— Brown  hematite,  gibbsito,  (!) 

Leteeett. — Heavy  spar,  galena,  blanda,  copper  pyrites, 

Letdbn. — Zoiiile,  ratiU. 

LiiTLETON. — Bpinol,  soapolite,  apatite. 

Lynnbibid. — Magnesite  on  serpentine. 

Martha's  Vineyarii, — Brown  iron  ore,  amber,  selenite,  radiated  pyrites, 

Mendoh. — Mina  I  chlorite. 

M.it}rn^nELj>.-^Glasay  actinoUte,  rh&aib  spar,  steatiU,  serpentine,  feldspar,  drusy 
quartz,  apatite,  soisite,  nacrite,  chalcedony,  talc  ! 

MiLBuaY. —  VermieiiUte, 

MorraAQUB. — SpeonlaJ'  iron. 

NawEUBY. — Serpentine,  chrysolite,  epidote,  massive  garnet,  carbonate  of  iron. 

HEWBUttYPOBi. — Sepeniine,  ncmalite,  uranite. 

New  Bbaiktebb. — Black  tourmaline. 

NoHWioH. — Apatite  I  black  tommalirte,  heryl,  spo^umene!  irip/iyline  (alte  red) 
blende,  quarta  crystals. 

Palmer,  {Three  RivereV — Feldspar ,  prehnifce,  oalc  spar. 

pELHAK. — jisiesAw,  serpen  tine,  quartz  erystalii,berj\,  molybdenite,  green  homstone. 

FuiNFiBtD. — Ou/mmingtonite,  pyrolaiUe,  rhodonite. 

Btcphmond. — Brovtn  iron  ore,  gibbsite  1 

RowK.— Epidote,  talc. 

SouiH  RoYALSTON. — BcTgl  I  f  (now  obtained  with  great  difficulty),  mica!!  feld- 
spar! ilvtenite,  allanite.  Pour  miles  beyond  old  loe.,  oa  ferm  of  Solomon  Hejwood, 
ynica  !  beryl  I  feldspar  I 

EnssEL. — Schiller  epar  (diallage!)  mica,  serpentine,  beryl,  galena,  uopper  pyrites. 

Sauous. — Porphyry. 

SaePFiELD. — Asbeatus,  pyrites,  native  alucQ,  pyrolusito. 

Shelburnk. — Rutile. 

Shuikbburt,  (east  of  Locke's  Pond). — Molj/hdenite, 

SouTHAHFTON. — Galena,  white  lead  ore,  angle  site,  molyb  date  of  lead,  fluor,  heavy 
spar,  copper  and  iron  pyrites,  blende,  corneous  lead,  pyromorphite. 

StxRima.^Spodamene,  ehiastolile,  spathic  iron,  miepiekel,  blende,  galena,  iron  and 
copper  pyrites. 

SrOHEHAM.  —J^evhriie. 

STDBBBinaa — OrapMle,  garnet,  apatite,  bog  ore. 

Taukton,  (one  mile  sontn).— Paraeolunibite. 

Tdbsbb's  FitLs,  (Coon.  Kiver.) — Copper  pyritea,  prehnite,  chlorite,  ehlorophteite, 
spathic  iron,  green  malachite,  magnetio  iron  sand,  anthracite. 
TvEiNoaAM. — Pyroxene,  acapolite. 

TJiBBiUQS Argentiferous  galena. 

Warwick. — Massive  garnet,  black  taarmahne,  magnetic  iron,  beryl,  epidote, 
Waehinoion. — Graphite. 

WtSTBiEiiD, — Schiller  spar,  (diallage),  serpentine,  steatite,  kyauite,  ecapolite, 
actinolite. 

Wesibord. — Andalusite  1 

■West  Hampioh. — Galena,  argettltne,  pssudomorphoits  gnarls. 

West  SpEisQFiELn. — Prehnite,  ankerite.  Batin  spar,  colestine,  bituminous  coal. 

Wmi  Stoosbbidcb. — Hematite,  fibrous  pyrolnsite,  spathic  iron. 

"Weiately. — S'ative  copper,  galena. 

WiLLiAusBUKO. — Zoisite,  pseudomorphous  quartz,  apatite,  rose  and  smoky  quartz, 
galena,  pyrolusite,  copper  pyrites. 
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WiLLUMSTOWM. — Ojis(.  guaftz. 

WiBDSoa. — Zoisite.  actinolite,  ratile  I 

WoccESTKK. — Mispickel,  idooraae,  pyroxene,  garnet,  amianthus,  buoholzite,  epathie 


RHODE  I8LARD; 

Bbistol. — Amethyst. 

Cbanbion. — Aotiaolito  in  talc 

CDMBaaLAND,— JWaw^aTtesfl,  epidote,  actinolite,  garnet,  titaniferous  iron,  luflgiietii: 
iron,  red  hematite,  copper  pyrites. 

Foster. — -Kyartite, 

Johnson.— Tolo,  brown  epar. 

Newpobt.  — Serpentine. 

PoRisMouin. — Anthracite,  graphite,  asbestus,  iron  pyrites. 

SMWaWBiD. — Dolomite,  ealc  spar,  bitter  tpar,  naerite,  eerpentino  (bowenite), 
tremoiite,  asbeetus,  quartz,  magnetic  iron  in  chlorite  slate,  tale !  I 

Warwick,  (Natio  Tillage). — Masonite,  garnets,  graphite. 

Wkstebly.  — Mfiwmte. 

CONNECTICUT. 

Beklik. — Heavy  apar,  datholite,  blende,  quartz  crystals. 

Bolton. — Staurotido,  copper  pyrites. 

Bhadiettillb,  (Litchfield).— Laumontite. 

Bristol. — Copper  glanee,  copper  pyrites,  haayy  Bpar,  erubescite.  talc,  allophane, 
pyromorphite. 

Bbookwbld. — Galena,  calamine,  blende,  spodumene,  magnetic  pyrites. 

Canaan. — TTemoliie  and  augits  !  in  dolomite. 

Chathau. — Mispickel,  smaltine,  ohloanthite  (chathamitej,  suorodite,  copper 
nickel,  beryi, 

Chssuiee. — Seavj/  spar  I  eopper  glanee  cryst.,  erabeacita,  green  malachite,  kaoliu, 
natrolite,  prehnite,  ohabaiite,  datholite, 

Chebtek. — milimamte!  zircon,  epidota 

CosNWALL,  near  the  Housatonie. —  GrapMte,  pyroxene, 

Dahbubt. — Danhtrite,  oligoclase,  moomtone,  brown  tourmaline. 

Pabmimston. — Prehnite,  ekabasite  !  i^te,  native  eopper. 

GeiHBv. — Green  malachite. 

Gbbbnwioh. — Blafk  tourmaline. 

Haddak. — Qkrysoheryl I  beryl!  epidote!  tmirmaline !  feldspar,  anthnphyllite,  gar- 
net I  iolile  I  olifftKlase,  ehlorophyllil^ !  automoliie,  magnetic  iron.  advTaria,  apatite, 
coljimbitel  zircon  (ealyptolita),  mica,  ahite  and  yellow  iron  pyrites,  molyMemte, 
allanite,  bismuth,  bismuth  ochre. 

Hadlyhe.— Chabaaita  and  stilbite  in  gneisa,  -with  epidote  and  garnet. 

Haetsobd. — Datholite,  (Rocky  Hill  quarry.) 

Kkbt. — Sromn  iron  ore,  pyromsite,  oohroy  iron  ore. 

LrronFiBLD. — Kyanite  witli  corundum,  apatite  and  andalueite,  ihnentie,  (washing- 
tonite),  copper  pyrites. 

Ltmb. — Garnet,  sunstone. 

Mebiden. — Datholite. 

MiDDLEFiELD  Falls. — Datholite,  chlorite,  Ac,,  in  amygdaloid. 

MtDDLErowN--~-,3/jeo,  lepidolite  with  green  and  red  tourmaline,  albite,  feldspar, 
j;olumbite!  jweAnif*,  jfarnrt,  beryl,  topaz,  uranite,  apatite,  pitchblende;  at  lead  mine, 
ffaletia,  coppervyriles,  blende,  quartz,  ealcite,  fluor,  iron  pyrites,  soraetimea  capillary. 

MiLFOEB.— S(3ilitfl,  pyroxene,  aebestita,  zoiaite,  verd-nntiqne  marble,  pyrites. 

Nbw  Ha VKH.— Serpentine,  asbestoB,  chromic  iron,  sahlite,  stilbite,  prehnite. 

NOBWioH. — Sillimanite,  raonasite  t  zircon,  iolitt,  comnduin,  feldspar. 

OxFOBD,  near  Humphreysville.--Kyanite,  copper,  pyrites. 
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Plymooth.— Galena,  hsalandite,  jHor. 

EoABiNa  Beook,  (Cheahirs). — BatholUe  I  eale  spar,  prehnito,  saponite. 

Ebadino,  (near  the  line  of  Danburyj.^Pji'OJcene,  garnet 

EoxEnEi. — Masaiva  spathic  iroti,,  blende. 

SALisBuar. — Srovirt  iron  ore,  ochsry  iron,  pgrolusite,  triplite. 

SiTBRooK, — Molybdenite,  stilbite,  plumbsgo. 

SiMSBnBT. — Copper  glance,  green  malachite. 

SouTHBDKT. — Kosfl  quartz,  lamnontite,  prehnite,  oalo  apar,  heavy  epftr. 

BoDTHiMQTOK. — Heavj  epar,  datboUte,  asteriated  qnartz  crystals. 

Stahfobo.— Maasire  pji-itea. 

Stominqtoh, — Stilbite  and  chaiazite  on  ^neies. 

Thatohbbstillb,  (near  Brit^eport). — Stilbite  on  gneiea,  babicgtonite  ! 

ToiiAMD.— Staupotide,  maaaive  pyritea. 

Trumbull  and  Monhob. — OMoropkane,  lopas,  heryl,  diasporo,  magnetic  pyritcB, 
iron  pyrites,  tungitate  of  lime,  ■aolfram,  (psendomorph  of  tllDgstan),  rutile,  native 
biemntli,  tnngstio  aoid,  epathio  iron,  mispiekai,  ai^ntiferouB  galena,  blende,  aoapo- 
lite,  toTirmaline,  garnet,  albita,  angite^grapliio  tellvu-iam,  (!)  morgarodite. 

Washihotok. — Tripiite,  ilmenite  I  CWaahingtonita  of  Shepard),  diallogite,  natrolito, 
andaluaite  (New  Preston),  kyanite, 

"Watkrtowh,  near  the  Nangatuck — White  sahlite,  moHazita. 

"West  Fabub. — Aebestns. 

WiNOHKaTEa  and  Wilton. — Aebestus,  garnet, 

NEW  YORK. 

ALBANY  CO. — Coeyman's  Lakdimd. — Epsom  salt. 
QuiLDEBtAND. — Petroleum, 
Watehvliet, —  Quarts  crystals, 

ALLEGANY  CO.— Cdba.— Peiroinsm, 

CATTARAUGUS  CO.— Fhbkdom,— Priro^^m. 

OAYUGA  CO.— AuBTOiN.— Muor,  apsom  salt. 
Cayuqa  Lake. — Sulphar. 
LUDLoWTiLLK,— Epsom  salt. 
SpKiNGTiLLE. — Hltrogan  springs. 


COLUMBIA  CO, — ^Anokam  Lead  Mine. — Galena,  blende,  copper  pyritea,  heavy 

AusTKaLiM. — Earthy  m<mganeee,  molybdate  of  lead,  copper  mica. 
HiTDSON. — Bdenite  ! 
Lbqanon. — Nitrogen  spring. 

DUCHES3  CO.— Dover. — Gahtet  (Fobs  ore  bed). 

FisHKiLL. — Qraphite,  green  actinolite  I  talc,  hydrous  anthophyllite, 

Rhinbbbok:.  ^Granular  epidote, 

UtnoH  VALa — Gibbsile,  (at  Clove  mine). 

Amehu Brown  hematite. 

ESSEX  00. — AxEsANDBtA. — Kicby's  graphite  miae,  grapliUe,  pyroKme,  scapoliii. 

Crown  Poii>n,~ Apatite,  (eupyrohroita  of  Mnmoni),  broTon  tourmaline!  in  the 
apatite,  chlorite,  qnartz  crystals,  pint  and  bine  caleita,  pyritea ;  a  short  distance 
Bonth  of  J.  C.  Hammond's  house,  garnet,  scapoUle,  copper  pyrites,  aventurine  feld- 
spar, zireoD. ;  magnetic  iron  (Peru). 

Lewis.— Jiiiuiar  spar,  colophonile,  garnet,  tabradorite. 

LoNO  Ponn. — Apatite,  garnet,  pyroxene,  idooriiBe,  coecoUte!!  scopoUte,  magnetio 
iron  ore,  bltte  cole  spar. 
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McIiiTYBB. — LabradorUe,  garnet,  maga^ic  iratt  ore. 

MoHiAH,  at  Sandford  Ore  Bed. — Magnetic  tron,  apatite,  allaaite  1  aotiuolite,  and 
feldspar  ;  at  Fisher  Ore  Bed,  magnelic  iron,  feldapar,  quartz;  at  Hall  Ore  Eed,  or 
■'  New  Ore  Bed,"  magnetite,  lircom. 

Nbwookb. — Zabradorite,  feldapar. 

Poet  Henei. — Brown  tomrnakne,  mica,  rose  qmirts,  serpentinB,  green  and  black 
pyroxene,  hornblende,  crstf-  pyrites,  magnetic  pyritet,  adularia.  Fhlogopitel  at 
Cheever  Ore  Bed,  with  magnetite  and  serpentine. 

Roubb's  Rook. — Orophite,  tabviar  spar,  garnet,  colophomte,  feldspar ,  adularia,  yy- 
roxene,  aphene,  eoccolile. 

SoHEOON. — Oalc  mofr,  pyroxene,  choadrodite. 

Tioobubbooa. — Graphite,  pyroxene,  saMHe,  sphetie,  black  tourmaline,  oacoxene 
(Ht.  Defiance). 

Wbsipobt. — Lftbradorite,  prelmite. 

WiLLSBOKO. — Tabular  spar,  colophoaite,  garnet,  green  coccalite,  liornblende. 


GENESEE  00.— Acid  springs  cc 


HERKIMER  CO. — LlrtLa  Talis.  -  Quarts  crystals,  heavy  spar,  calc  spar,  untlira- 

M!DBtBviL].B. — Quart!  crystals!  calc  ipar,  brawn  and  pearl  spar. 
SAuaBUET.— Qaariz  crystals!  blende,  galena,  iron  and  copper  pyrites. 
Stark. — Fibrous  celeatine,  gypsmn, 

JEFFEESOrr  CO. — Alexandria. — Hornblende,  orthoclaae,  tom-ntaline,  eelestine. 

Adams. — Floor,  calc  tnfa,  barytea. 

AmwEttp. — Stirling  iron  mine,  specalar  iron,  chalcodite,  ipathic  iron,  millerite, 
oiokeliferous  iron  pyritea,  gnarii  crystals,  vyi^itea ;  at  Oxbow,  cole  spar!  porous 
corailoida!  heavy  apar ;  near  Vrooman's  lake,  calc  spar  !  idocrase,  phlogopite  I  py- 
roxene, sphene,  Oaor,  ealoite,  pyritea,  copper  pyrites ;  also  feldspar,  bog  iron  ore, 
acapolite,  (farm  of  David  l^;le8on),  serpentine,  tourmaline  (yellow,  rare). 

HiOH  Island,  (in  the  St.  Lawrence). — Tourmaline. 

Pauexia. — Agaric  faineral,  oalc  tufa. 

Pillar  Point. — Massive  heavy  apar  (exhausted). 

THEEKaA. — Fluor,  calcite,  epeoular  irou  ore,  hornblende,  quarts  crystals,  serpentine, 
{asaociated  with  the  specnlar  irou),  eelestine,  atronlJnnite ;  the  Muecolonge  lake  lo- 
cality of  fiucr  is  exhausted. 

Waterhjwh. — TremoUte,  agaric  tnineral,  ealc  tufa,  celeatine. 

Srhia  conaty  adjoins  St  Lawrence  Co.,  and  the  localities  of  Rossie,  Hammond, 
Gouvernenv,  near  Oxbow,  are  in  the  latter  county.] 

LEWIS  CO. — DiABi,  (localities  mostly  near  junction  of  crystalline  and  sedimen- 
tary roots,  and  within  two  miles  of  Natural  Bridge).  ScapoUtel  tabular  spar, 
green  coccolite,  feldspar,  tremolile,  black  pyrosene,  aphene,  mioa,  quartz  crystals, 
irusy  quartz,  oryst  pyrites,  magnetic 
lelaerite,  zircon,  graphite,  chlorite,  spec 

GuEiG. — Magnetic  iron  ore,  pyrites. 

LowntLE. — OaicspaT,  flnor  spar,  pyrites,  galena,  blende,  oale  tufa. 

MARTiNBBUBon. — Wad,  galena,  etc.,  but  mine  not  now  opened. 

Watson,  Bekuek.— Bog  iron  ore. 

MONROE  CO. — RocHKBTKB. — Pearl  spar,  calc  apar,  anowy  gypsum,  fluor,  oeles- 
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KEW  YORK  CO.— Coelaeh'b  Hook.— Apatite. 

KiNOsBiuiJaE. — TremolUe,  pyroxsne,  inica,  tounaalins,  pyrites,  mtile. 

Harlbu, — Epidote,  apophyllite,  stilbite,  tourmaliue,  vivianite,  lamellar  feldspar, 


JSIAGAEA  QO.—LK-mscos.—Epaom  salt. 

I.00KFOKT. — CeUstine,  ealc  spar,  selenite,  anhydrite,  jluor ,  pearl  spar,  blende, 

HiABARA  Falis. — Oalc  spar,  fluor,  blende. 

ONEIDA  CO. — BooNTiLLB. — Gale  spar,  tabular  spar,  coocoliU. 
Clintoh. — Blende,  lenticular  argillaeeous  iron  ore ;  in  roeks  of  the  Clinton  Group, 
Btrontianite,  oelestine,  the  former  oOTecing  the  latter. 

ONONDAGA  CO.—Qia.n.\m.—SelenUe  anifibrotis  gypsum. 
Manliik. — Gypsum  and  fluor. 
SyniCUBE, — Serpentine,  oeieatine. 

ORANGE  CO. — CoKNiTAtt Zircon,  chondrodite,  hornblende,  spinel,  massive feld- 

ipar,  JibroTis  epidote,  hndsonita,  ilmenite,  serpentine,  boltonite. 

Dkeh  YiBE.—Gryat.  pyrites,  galena. 

MoNEOE. — Mica!  ^henel  garnet,  aolirpkonite,  epidote,  ehondrodite,  allanite,  bn- 
oholzite,  brown  spar,  holtomte,  spinel,  imvntilsaAe,  isia,  ilmenite,  magnetic  pyrites, 
oommon  pyrites,  chromic  iroa,  graphite. 

At  WiLK3  aad  O'Nkii.  Mine  in  Monroe. — Arogonite,  TBO^etite,  dimagnetito 
(pseud)),  jenkinsitc 

At  Two  Ponds  in  Monroe. — Pyroxene  !  chondrodite,  hornblende,  acapolite .'  sircon, 
^hene,  apatite. 

At  Gbbbnwood  FUKHAUK  in  Monroe. — Ghrondrodite,  pyroxene!  mica,  hornblende, 
^inel,  scapolite,  biotHe  I  ilmenite. 

At  PottKST  OF  Dban. — Pyroxene,  ipinel,  zircon,  seapolite,  hornblende,  boltonite. 

Town  of  Warwick. 

Warwick  Villaqb. — Spinel,  zircon,  s^peniine!  brovm  spar ,  pyroxene  I  hornblende! 
pseudomorphoua  tteatite,  feldspar!  (Root  HiU),  jimemife,  eiintcmiie,  tourmaline,  (R. 
H.),  rutUe,  sphene,  molybdenite,  mispiokel,  white  iron  pyrites,  common  pyrites, 
yellow  iron  sinter. 

Alim.— Spinel,  garnet,  seapolite,  hornblende,  idocrase,  epidate  !  elintonite  !  magnetic 
iron!  (oam!aiine,warwio][ite,  apoMie,  chondrodite,  ilmenite,  talc  I  pyroxene!  rntJle, 
aiwon,  corundum,  fcliUpar,  Bphene,  oije  spar,  serpeatine,  Bchiller  Bpar.(l) 

Edbbtilib, — Apatite,  chondrodite  I  hair  brown  hornblende  I  tremolite,  ^nel,  tour- 
maline, marvnekite,  pyroxene,  tphene,  mica,  feld^ar,  miapickel,  orpiment,  rviUe,  il- 
menite, sGorodite,  uopper  pyrites. 

West  Poimt. — Feldspar,  mica,  seapolite,  sphene,  hornblende,  allanite. 

PDTNAM  CO.— Cahmel,  (Brown's  quarry).— Anthopliyllite,  sehillcr  epai^,  (?)  or- 
piment, mispickeL 
Cold  Spnraa.— Chabaaite,  mica,  sphene. 
Pattehsos. —  White  pyroxene  !  eatc  spar,  asbesttis,  tremolite,  dolomite,  massive  py- 

PmLLlPSTOWM. — Tremolite,  amianthtis,  serpentine,  sphene,  diopside,  green  crocolite, 
hornblends.  seapolite,  stilbite,  mica,  laumontite,  gurholite,  calo  spar,  magoetic  iron, 


Phillipb  Ore  Bed.— Hyalite,  actinolile,  maame  pyrites. 

RENSSELAER  CO.— Hooaio,— Nitrogen  springs. 
LANSiNGBmtan. — Epsom  salt,  qnartz  crystals,  iron  pyrites. 
Tboy. — Qnartz  crystals,  ironpyrites,  selenite. 
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EOCKLAHD  00.— Cairwbli.— Caic  spar/ 

Grasst  Point.— Sai'pantine,  aoCinolite. 

HAVEitaTBii'w. — Hornblende, 

Lademtoww. — Zircon,  rod  copper  ore,  green  malachite. 

PiERao.-ii, — Datholite,  stilbite,  apopliyllite,  stellite,   prelinite,  thomsonite,  cale 

Stonv  Point. — Kerolite,  lamellar  hornblende,  asbestus. 

ST.  LAWftESCE  GO.— Qkmm.—Maasivs  pyHtsa,  calc  spar,  br  w     t     m   h 
apkene,  terpenliiie,  talc,  renssdaerite,  pyroxene,  speonlar  iron,  eopp     i  y   tea. 

Dekalb.  — Bornblende,  heaTy  spar,  jfiior,  tremoUle,  lovrmitUne,  bl  a  g  i  h  t 
pyroiene,  c[uartz  [spongy),  serpentine. 

Ebwakd3. — Browa  ana  uher^  mica  !  BC8.polite,  a,patite,  qmiftil  try  I  t  It 
tremoUte,  epeetilftr  iron,  serpentine,  magnetite. 

Fine. — Slack  mica,  hornblende. 

FowiEB. — Meavy  spar,  jaarta  crystals  I  ^eimlar  iron,  blende,  g  1  a,  t  m  1 1 
chalcedony,  bog  ore,  satin  spar,  (aesoo.  with  sei'pentine),  iron  and  jp  pjntea 
actinolite,  rensselaerite,  (near  SomerTOla). 

GoovBanBUE. — Oalcspar!  terpentine!  hornblende  t  scapolitel  orthoelate,  toii/naa- 
lirte  I  idoorase,  (one  mile  south  of  G.),  pyroxene,  apatite,  rethsaelaeritt,  flarpantine, 
sphene,  fluor,  heavy  apor  (farm  of  Judge  Dodge),  black  mien,  phlogopite,  tremoUte  1 
aabaatus,  apecalar  iron,  graphite,  idocraee ;  (near  SomerrUle  in  earpentine),  spmel, 
houghite,  Boapolite.jifeiiffOpiie,  dolomite;  threa  quarters  of  a  mile  ■west  of  Somer- 
Tille,  cinmdrodke,  spinel ;  two  miles  north  of  Somerville,  apatite,  pyrites. 

Hammobd. — Apatite  I  Ureon  !  {farm  of  Mr.  Hardy),  ortkoclaae,  pargasite,  heavy 
apar,  pyrites,  pnrple  fluor,  dolomite. 

Heumon. —  Quartz  crystals,  specular  iron,  spathic  irore,  pargaaite,  pyroxene,  serpen- 
tine, tourmaline,  bog  iron  ore. 

MiooMB. — Blende,  mica,  galena  (on  land  of  James  Averil},  Ephene. 

MiNBBAi,  PoiMT,  Morristown, — Flnor,  blende,  galena,  jMogopits,  (Pope's  Mills), 
heavy  apar. 

OonaNSBUBO.  — Labradorite. 

PiTOiiftN. — Satin  spar,  aasoeiated  with  aerpentino. 

PoiSDAU. — .HbmfiSjMfc /—eight  miloe  from  Potsiiam  on  road  to  Pierropont, /eM- 
spar,  touraudhie,  black  mica,  hornblende. 

BoasiE,  (Iron  Mines). — Heavy  spar,  specxUar  iron  eorralloidal  aragonite  in  mines 
near  Someryille,  limonite,  qnairti,  (aometimeB  stalaetitio  at  Parish  iron  mine), 
pyrites,  pearl  spar. 

RoaaLB  Lead  Mine. — Oale  s^ar,  galena,  pyrites  celesti  e  copper  pyrites,  spathic 
iron  t  white  lead  ore,  anglemte. 

Elsewhere  in  Rossib. — Oalc  spar,  heavy  spar  qaartz  crystals  chondrodite  (near 
Yellow  Lijia),  feldspar  I  pargasite  I  apatite,  pi/roxe  te  1  ornblende,  sphene,  zircon, 
mica,  fluor,  aerpentiaa,  aatomolite,  pearl  spar,  graphite. 

RvsasL.— Pargasite,  spet^lar  iron,  ^arts  {dodel  )  oalo  t«  serpentine,  rensBalaerite, 
magnetite. 

d  ne  !  mica,  feldspar, 

SCOHARIE  CO. — Ball's  Cave,  and  others. — Cale  spar,  stalactites. 
Cabmsle. — Fibrous  sulphate  of  baryta,  cryst.  and  fib.  carbonate  of  lime. 
ScoHAKiE. —Fibrous  oelestine,  strontianite  I  cryst  pyrites  .' 

SENECA  CO. — CASoai, — Nitrogen 'springs. 

SULLIVAN  CO.^WuRTZBOBO'. — Galena,  blende,  pyrites,  copper  pyrites. 

de,  copper  pyrites  !  quartz,  brookite. 
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DiAHOND  Ibib,  {Lake  Qeo^e.) — OaU  ^im,  fnarix  tryttaii. 

Gi^nn'3  Fails.— Khomb  spar. 

JoHNSEOiio. — Fluor!  zircon  I!  graphite,  terpentine,  pyrites. 


WAYNE  CO.— ■WoLcoTT.— ifBOD)/  spar. 

WESTCHESTEll  CO,  Anthony's  Yio&Tt.— Apatite,  pyi'ites,  ealdte  !  in  vary  larg? 
tabular  orjatftis,  grouped  and  sometimes  inerusted  with  drusy  qnarta. 

Datbnpobt's  Heok. — Serpentine,  garnet,  spiene. 

Eastohbstbb. — Blende,  oopper  and  iron  pyrit^,  dolomite. 

Habtings — Tremolite,  vihtte  pyroxene. 

Hew  Roohelle. — Serpentina,  bruoita,  quartz,  miea,  tremolita,  garnet. 

PsBKGEiu^ — Mica,  feldspal',  Ibombleade,  stilbite. 

Ei£. — Serpentine,  chlonle,  black  tourmatine,  tremolite,  kerolite. 

SiNosiKO. — Fyroxene,  tremolite,  iron  psrilea,  copper  pyrites,  beryl,  aziirite,  green 
nialaeliite,  white  lead  ore,  pyromorphita,  angleaito,  Tauqvidinite,  galena,  native 

West  Fakms.— Apatite,  tremolite,  garnet,  stilhite,  heiJandite,  chabazite,  epidote, 


NEW  JERSEY. 

Akdoter  Ieon  Mine.  (SnsaeK  Co). — Willamite,  brown  garnet. 

AtLENTowji,  (Monmouth  Co.) — ViTianite. 

Bblvtlle. — Copper  mines. 

Bbboen. — Calc  spar,  datJtoHte,  fkomtonife,  pectolite  (called  stellita),  analcim^,  apo- 
phylUte,  prehaiie,  spheiie,  etilbite,  natroUte,  henlandite,  lanmontite,  chabs^ite,  py- 
rites, paeudomorphous  steatite  imitative  of  apophyllite. 

Brunbwiok. — Copper  mines;  native  eopper,  malachite,  mountain  leather. 

Bbyam.— Chondrodite. 

Oamtweh's  Bbibob,  Beweastle  Co.,  three  miles  west. — Vivianite. 

Danville,  (Jemmy  Jump  Bidge). — Graphite,  chondrodite,  augite,  mica. 

Fleminbton. — Copper  mines. 

Peankfoet. — Serpentine. 

FttANKLiN  and  Stkbling. — &>inei  I  garnet  I  rhadmUie  I  mllemite  !  franUinite  !  red 
nine  ore  I  dyalvile!  hombUn<U,  tranattte  ehoTtdrodzte  w/ate  seapoitte  black  tourma- 
line, ^idote,  pink  calu  spar,  mica,  aetmobte  augite  sablite  oocoolite  asbeatus, 
je^erao»!ie(angite),  calamine,  graphite  fluoi  beryl  galena  serpentine  honey-col- 
ored sphene,  qnartz,  obaloedooy,  amethyst  ziioon  molydenite  viviamte.  Also 
algerite  in  gran,  limestoiie.  Tba  zinc  ores  and  ftanUinite  («pi.ejallj  at  Sterling 
HiU  in  Sterling,  the  jefferaonite  at  Mine  HiD  m  FiaaMin 

FaANHira  and  Waewiok  Mis. — I'yntes 

GfaEKNBaoos. — Copper  mines. 

Oribgbtown. — Copper  mines. 

HjMBnBQH.— One  mile  north,  spinel  I  tourmahne  I  pMogopite  hornblende,  i&c,, 
limoniie,  Bpeovilar  iron. 

HoDOKEN, — Serpentine,  Jn«i(e/  nsaiahte  (or  fibrous  brucite)  aiagonite  dolomite. 

HuKDarowH. — Apatite,  magnetie  pyrites,  magnetite. 

Imleitowk. — Vivianite. 

LooKwoon. — Qrcmhite,  chondrodite,  tale,  atigite,  quartz,  green  spinel. 

MoMTviLLE,  Moms  Co. — Serpentine.  chrysotHe. 

Mdllica  HiLt,  Gloucester  Co. —  Vivianite  lining  balemnites  and  other  foBBils. 

TS'Eweas. — Spinel,  blue  and  white  eornndnm,  (exhausted),  mica,  idocrase,  horrtf 
blende,  taarraaiine,  scapoUte,  rutiie,  pyrites,  tale,  ealc  apar,  heavy  spar,  pseudomor- 
pfioiM  steatite. 

Pattbbsok. — Dalholite. 
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(two  milBB  to  the  northeastj. 

Sfaita. — ChoJtdrodiie  I  spinel,  sapphire,  green  talQ,  gr]tphite,  epidote,  augite. 

SuoKisOBHY,  on  the  Morris  canal. — Brovm  apalite  in  magnetic  pyrites. 

Tmjjton. — 2ircon,  amber,  lignite. 

Vbbnom. — Gfresn  tpiael,  chondrodiU,  Tfd  Sapphire,  hornblende,  pyrites,  phlogopile, 
graphite,  Hmonite,  rntila,  aphene,  ilmenite,  zircon,  fluor,  niai^arite. 

WooDiiKiDaa.— Copper  mine, 

tfOTE. — ^Prom  Amity,  If.  Y.,  to  AndoTer,  K.  J.,  a  dlatanoe  of  about  thirty  miles, 
the  outcropping  limestone,  at  different  points,  affords  more  or  leas  of  the  minerals 
enumerated  as  ooourring  at  Pranklin.     (See  Geol.  Rep.  on  N.  J.,  by  11.  D.  Rogers). 

PENNSYLVAKIA, 
ADAMS  CO.— Eeamn a— Molybdenite  in  quartz,  zircon,  magnetie  iron  ore. 

BERKS  CO. — At  JoMEa's  Mikeb,  near  Moboantown,  green  malachite !  ceruaite, 
chrysocolla  t,  oot.  nnd  dodec.  magnetic  iron,  iron  pyrites,  copper  pyrites; — two 
miles  to  the  northeast,  giaphite,  sphene  ;  at  Steel's  Mines,  octahedral  and  miaaceoas 
iron  ore,  coceolite. 


CARBON  CO, — At  Maueh  Chunk,  eryit.  iron  pt/rites,  selcnite. 

CHESTER  GO. — BisioNgBAM. — Kerolite,  amethyst,  quartz  eryst.,  serpentine. 

E.  BnADfonn. — On  Miooreus  Hill,  green,  blue  and  gray  kyanite,  apatite,  allanite ; 
on  A.  Taylor's  farm,  sphane,  cr^st.  ^amoky  quartz;  on  the  famaa  of  B.  Jonas,  B. 
Price,  L,  Sharpleas,  and  3.  Bnlrikin,  amethyst;  near  Strode'a  mill,  asbeatus,  magne- 
aite,  marroolite,  garnet ;  near  T.  Hoope's  saw  mill,  epidote,  asbestos ;  on  Osborn's 
Hill,  aphene,  manganeaian  garnet,  wad,  tourmaline,  actinolite,  anthophyilite,  feld- 
spar, fetid  oaleite ;  near  the  Blaek  Horse  Inn,  rutile. 

W.  BaAnjOBD.^Near  A.  Jaokaon'a  limestone  quarry,  green  kpanite,  rutile,  acapo- 
lite,  iron  pyrites ;  near  Marshall's  mill,  chromic  iron,  serpeutme;  at  Poor  House 
(limestone)  quarnf,  (called  also  Baldwin's),  four  miles  north  of  Unionville,  and  six 
weat  of  Westchester,  raltU  !  in  brilliant  acicular  crystals  ;  cryaf.  cnlc  spar,  cryat. 
dolomite,  zoisite  in  qnartz,  talc  in  implanted  crystals  on  dolomite,  chesterlitel  (in 
fine  crystals  implanted  on  dolomite),  quarta  oryatals. 

CHESTBRSfBiKOa.— ffiiSsiie,  in  aniroQ  mine;  near  Coy  entry  ville,  in  Chrisman's 
limestone  quarry,  an^te,  aphene,  graphite,  aireon  I  in  iron  ore  abotit  half  a  mile 
from  the  vfllago  oa  French  Greek. 

Wmt  Goshen. — Amianthus,  asbeatus,  precious  serpentine,  cellular  quartz,  jasper, 
chalcedony,  druay  quartz,  chlorite,  marmolite,  dolomite,  oryst.  earb.  magnesia  I 
oAromic  iron/ WMijmBfic  iron;  near  Weatohcatec  Water  Works,  zoisite,  (rare,  not 
found  now). 

Keim's  laoN  Mine  near  Enauertown.— i^/os-/«m,  pyroiene,  meioxiie,  mieaceous 
iron  ore,  aploais  1 1  actinolite,  yellow  octahedral  pyrites,  copper  pyrites  in  tetrahe- 
drons, rea  garnet !  malachite,  hornblende  (var.  byssolite). 

Kennet  Township. — Actinolite  I  (rare  on  Greg's  farm),  brown  tourmaline,  brown 
mica,  epidole,  tremoUte,  Boapolite,  aragonite ;  at  Fearce's  paper  mill,  zoisite,  epi- 
dote, siemtone ;  on  R.  Lamborne'a  farm,  chabazite  in  small  brownish  yellow  eryat- 
ala,  (rare),  zeolite ;  at  Qause's  comer,  epidote. 

Knauehtown.— North  of  Pughtown,  graphite,  sphene,  cryst.  magnetic  iron;  in 
Chrismard'a  Iron  Mine,  zircon. 

London  Geove. — In  Jaokson'a  limestone  quarry,  yelloio  lonrmaline  I  (rare),  fib. 
tremolite  ;  at  Puaey'a  quarry,  rutile,  tremolite. 

Hew  Garden  Towkbhip. — At  Nevin'a  limestone  quarry,  bravin  lovmialine  I  scapo- 
lite,  brown  and  green  mioa,  rutile,  aragonite,  kaolin. 
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Newlin.- — 8ae  UuioaTille,  below. 

Ejet  M*ii,r,E0BO. — Epidote,  and  nenrlj  white  tourmaline,  (rata). 
OsFOED. — Iron  pyrites,  garnets. 

NomtNOHiM. — At  SooU'b  chrome  mine,  cAromjc  iron.faliated  talc,  raarmolite,  aer- 
pentiuo,  chalcedony;    at  the  Magnesian  Quiirrj,  niagneaite,  marmolite,   serpen- 

PABKSBCiM!,  (in  towiiBhip  of  Sadsburj). — In  the  soil  for  seven  miles  along  the  val- 
ley, mlile  !;  northaaBt  of  the  village,  amethyst,  tourmaline,  epidote,  {in  a  boulder). 

PsNM. — Garnets,  figure  stone. 

PcNNSsniiY  TowNBfflr. — On  Cephas  Gloud'a  farm,  iroom  jarnrf*  / ,- J,  Dilworth's 
farm,  near  Pennsville,  mica  /  /  (in  six-sided  prisms  from  one  quarter  to  seven  inches 
across);  at  Harvey's  lime  quarry,  on  the  Brandywine,  chondrodite;  quarter  of  a 
mile  above  the  last,  at  Wra.  Burnett's  lime  quarry,  ephene,  diopside,  augite,  coc- 

PHKNISTII.I.K. — In  Railroad  Tunnell,  pewrl  spar  (exhausted),  dolomite,  yellow  blende, 
iron  pyrites;  at  Wheatlay's  Mine,  pyromorphite I  cerimle  !  oryst,  quartz,  galena, 
anglesite!  copper  purites,  heavy  spur,  Jtvor,  wulfenite  I  calamine,  oerasinef,  vana- 
dinitet,  phosphttte  of  copper,  ohromate  of  lead. 

PoTTSTOWN,  near  Frenah  Or. — (Elizabeth  Mine). — Iron  pyrites  I  (in  octahedrons), 
copper  pyritca,  magnetite,  dark  brovtn  garnet,  molybdeaita. 

IJnionvills. — One  and  a  half  miles  northeast,  on  Serpentine  Barrens,  eamndnm  ! 
massive  and  ct^st.  (often  in  loose  crystals  and  also  in  albite,  the  loose  crystab 
mostly  covered  with  a  thia  coating  of  steatite,  sometimes  with  gibbsite),  talc, 
green  tourmaline  (with  flat  or  pyramidal  terminations),  ligniform  asbestus,  yellow 
beryl  (rare),  lerpentins,  bruoite,  cAronBe  iron,  quartz  crystals,  green  quartz,  aotino- 
iita,  elinachlore  la  epjBt.,  diall^,  granalar  albite  (H.==7),  aduiaria,  oUgoclaae,  hal- 
loysite,  margarite,  euphyllite,  allanite,  hematite,  chalcedony  ;  half  a  mile  southwest, 
on  T.  Webb's  farm,  gerpentine,  chromic  iron,  (mas.);  two  and  a  half  miles  south- 
west, in  K.  BaiJey's  lime  quarry,  fib.  tremolite,  mussite;  hyanite,  margarodite ;  two 
miles  southwest,  at  Pusey  s  saw  mill,  zircon  (cryst.  small,  loose  in  the  soil,  rare),  ru- 
tile  :  oae  mile  south,  on  the  form  of  Baily  and  Brothers,  bright  yellow  and  nearly 
lehile  towmaline  I  (rare),  ortkoclaie  (ohesterlito),  albite !  {inaccessible) ;  two  miles 
east,  near  Marlborough  meeting  house,  epidote!  (rare),  serpentine,  acicnlar  black 
tourmaline  in  Tvhite  quartz ;  one  mile  west,  near  Logan's  quarry,  staiirotide,  kya- 
nite,  yellow  tourmaline,  (rare) ;  at  Edward's  lime  quarry  near  the  last,  purplo  fluor, 
ratile;  four  miles  west,  in  limestone  quarries  of  West  Marlborough,  near  Doe  Riv- 
er Village,  seapolite,  rutile,  tremolite. 

WiBsicHEBTHB. — One  and  a  half  mile  north,  Aydromagnesiie,  clinoehlore,  brucite,  in 
serpenlane,  zircon,  two  miles  west;  one  and  a  half  mile  northwest,  pitch-blaek 
allanite;  B.B.  intumesoes  very  readily  (G.  2-8)  ;  3  m.  south,  clinoehlore,  pklogopile. 

WiLLisiowN. — Magnetic  iron,  chromic  iron,  aetinolite. 

ine,  yellow  blende  in  calc  spar;  i 


DELAWARE  CO. — Aston. — Near  Village  Green,  amethyst,  corundam,  emeryliie, 
staurotide,  aillimanite,  black  tourmaline,  pearl  mica,  asbestos,  antbophyllite;  near 
Tyson's  Mill,  garnet,  staurotide ;  at  head  of  Peter's  Mill  Dam,  in  a  brook,  garnet 
resembling  pyrope. 

BiBMiNQHAM.— At  BuUock's  quairy,  zircon,  bucbolzite,  fibrolite,  nacrite. 

CBmtEB.-^A-methyst,  black  tourmaline;  in  Burk's  quarry,  beryl  1 1  black  tourmor- 
line  I !  feld^ar  I  raanganesiau  garnet,  cryst.  pyrites;  on  Chester  Creak,  at  Carter'a, 
tnolyh^nite,  molybSc  oekre,  copper  pyrites,  tourmaline,  kaolin  ;  at  Little's  quarry, 
brown  garnets,  tourmaline ;  near  Henvi's  quarries,  amelhyet  in  geodes. 

CiilOHEsTKtt, — Near  Trainer's  Mill  Dam,  baryl,  tourmaline,  cryst.  feldspar,  kaolin ; 
on  W.  Eyre's  farm,  tourmaline  1 1 
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CoNCORi>. — On  Green's  Creek,  garnets  vraemblinj 
hexagonal  prismB,  beryl,  aotinolite,  anthophyllite, 
orystalfl  in  the  oavitjee  of  oallnlar  rose  quai'tz. 

Dabby. — Kyanito,  zoisiie,  (in  a,  houlder) ;  near  Gibbon's,  gamete,  staovotide. 

Edoemont.^1  m.  E.  of  Mgemont  Hall,  near  the  road,  rntile  in  quartz,  amathyat, 
OKvd  of  manganese,  oryat  fSdapar, 

Leifkeville.— .£«y/ /  in  granite;  in  Judge  Leiper's  Quai'rieB,  beryl,  iourmaHne, 
ajHilite,  garnet,  oryat.  feldspar,  mien ;  at  Morria's  Ferry,  iyomite,  aillimanite,  apatits, 
red  garnet,  ndua;  at  Hill's  Quarri^,  ohabazite,  Btilbite,  zeolite,  epidote,  sphene, 
albite,  oolcite,  eryat.  pyrites;  near  Leiper's  Chnr  h  n  h  dg  f  wood,  anda- 
hisite,  apatite,  tourmaline,  mica,  gray  Icyami 

MiEPiB.— rourmoItBfl/;  on  A.  Worrall'a  fa  m  a  daiiia-l  t  nrm  1  ;  near  C. 
Palmer's  Millfl,  beryl,  tourmaline,  aotinolite,  am  thj  t 

MiNEEAij  HiLi. — Corundum  I  aveniuriite  f  Idsp  (  un  t  n  )  hat  ysj  t  feldspar 
(moonstone),  actinolite,  green  coccolite,  green  fetd  j     /    h    m  yst.  green 

quartz,  ferroginona  quartz,  asbestus,  hydrous  antfi  pbyll  t  b  mn  g  m  t !  magne- 
Bite,  marmoiite,  bronzite,  chalcedony,  limon  t  I  b  4  te  fl  at  ton  ed  garnet, 
beryl,  serpentine. 

RioviDBNOE. — At  Blue  HDl,  serpentina,  eryat.  grean  quartz  in  green  tale,  asbeetus, 
tale,  anthophjllite,  aetirtolUe,  hydrous  anthophyllite ;  on  M.  Hunter's  farm,  a/me- 
thyel  I  (one  finely  colored  crystal  found  weiglung  ovar  7  lbs,),  andalwdte. 

Radneb. — Garnets,  marmoiite,  deweyiite,  aetpentine,  eliromic  iron,  aabestus, 
magnesite. 

Spkinghbld. — And'iiaaitei  on  Abby  Worrall's  fann,  tourmaline,  beryl,  Umenitei, 
garnets ;  on  Fell's  Laurel  Hill,  heryl,  garnet ;  near  Beattie's  Mill,  staurotide,  apa- 
tite ;  near  Lewis's  Papev  Mill,  tourmaline,  mica. 

n  tho  bed  of  a  stream,  and  on  the  side 

LANCASTER  CO. —  Near  Texas,  in  the  south  part  of  the  county,  at  Wood's 
Chrome  Mine,  emerald  nickel,  pemdte,  kasmmereriie,  millerite,  balHmonte,  chromia 
iron,  marmoiite,  picroHte,  hydromagnesite,  brncite,  dolomite,  cryst  magnesite,  cal- 
oite,  aerpentine;  at  Low's  Mine,  hydromagneeite,  bruoita,  picrolitel  tnagneUte, 
chromic  iron,  talc,  emerald  nickel,  aerpentine,  baltimorite;  on  M.  Boice's  farm,  N. 
of  the  Tillage  in  the  soil,  cryst  pi/rites  I  anthophyllite,  mannolite,  magnesite  ;  near 
the  Rock  Spring,  chalcedony,  oamelian,  moss  agate,  green  tonmialine  in  tale,  fi- 
tanio  iron,  oryat.  magnetic  iron  in  chlorite;  at  Reynold's  Mine,  oalcite,  iaJc,  piero- 
lite;  at  Gap  Mine,  magnatie  pyrites  (containing  nickel),  copper  pyrites,  aotin- 
olite; at  Safe  Harbor,  iron  ores;  Peqnea  Valley,  8  m,  S.  of  Lanoaatar,  argentiferous 
^ena  (250  to  800  o&  of  sUrer  to  the  ton) ;  4  m.  N.  W.  of  Lancaster,  on  L.  and  H. 
Bailroeo,  calamine,  galena,  blende. 

LrrrLS  Bbitaim. — Anthophyllite. 


LEHIGH  CO. — Near  FriedensTille  in  the  Sauoon  Valley,  calamine!  (Taluable 
mine),  lautbauito,  cryst.  quarts,  malachite,  pyrolusito,  wad ;  near  Allentown,  mag 
netic  iron,  pipe  iron  ore ;  near  Bethlehem,  in  &.  Mountain,  ailanile  in  syenite. 

MONROE  CO.— Id  Cherry  Valley,  oale  apar,  chalcedony,  cryst.  quartz;  in  Po- 
conoe  Valley,  near  Judge  Mervine's,  cryst.  quartz. 

,  MOMTGOMERT  CO.~At  Ferkiomen  Copper  Mine,  azurite,  blende^  galena,  j)^o- 
morphile,  cernsite,  molybdat^  of  lead,  angleiite,  heavy  spar,  calamine,  copper  pyritea, 
green  malaohite,  ohryaocolla;  at  Henderaon's  Marble Qiiarvy,cii/i;  spar;  about  one 
mile  S.  of  Henderson's,  in  the  bonk  of  railroad,  cryst.  quartz  in  geodes;  at  Spring 
Mills,  oacosene,  lepidotrokite,  apathio  iron  ;  near  the  Gnlf  Mills,  Itmonite,  garnets, 
chromic  iron;  in  Franconia  township,(9)  gold. 

NOETHUMBERLAHD  00.— Opposite  Selim's  grove,  calamine. 

NORTHAMPTON  CO.— Naar  Easton,  ajroon  .'/  (axhauated),  nephrite,  eoocoUte, 
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tremolite,  oalnmite,  pyrorene,  sahlite,  limonite,  magnetic  iron,  purple  oale  spar; 
near  Bethlehem,  at  the  South.  Mountain,  allanite,  magnetite,  apidote,  brown  garnet, 
blaok  spinel  and  tourmaline  in  eyenitie  gneiea. 

PHILADELPHIA  CO.— On  the  Schuylkill,  near  foot  of  inclined  plane,  lavmontite, 
gnmet,  tonrmaline,  miea  ;  on  the  Sehnylkill,  a  fourth  of  a  mile  fcom  the  Suspension 
Bridge,  yellow  uranite. 

CrasNUT  Hn.r, — Mica,  aeiyeniine,  dolomite,  aibeatiis,  nephrite,  talc,  tournuiiine, 
aphene,  apatite,  tremolite. 
.  Gebuantown. — Mica,  apatite,  feldepar,  beryl,  gamat. 

Bakes  ob  Wissahiooon. — Aotinolite,  garnet,  ataurotide. 

a-  II  any  unit  Tvinnell, 


DELAWAItE. 

NEWCASTLE  CO.— Brandy  wine  Springs,  buohohite,  Jlhrolite  abundant,  eahlitt, 
pyroxene. 

Dixou'a  Feldspar  Quarries,  6  miles  N.  W.  of  Wilmington,  ([these  quarries  have 
been  -worked  for  the  mannfacture  of  poreelftio),  mWona,  albite,  beryl,  apatite,  cin~ 
naimm  atone  1 1  (both  granular  like  that  from  Ceylon,  and  crystallized,  rare),  mag- 
nesite,  serpentine,  asbestus,  black  toiirmaline  t  (rare),  indicoUu !  (race),  sphene  in 
pyroxene,  ky ani  te . 

Dupoat's  Powder  Mills,  "  hyjiersthona." 

Eastburn'e  Limestone  Quarries,  near  tbe  Pennsyivania  line,  tremolite,  hrotisite. 

QuiKBYTir.LS, -Garnet,  apodumene,  iibrolite,  sillimanite. 

If  ear  Newark  on  the  railroad,  Bpharosiderite  on  druay  ([uartz,  jaajier,  (ferrugiiioue 
opal),  cryst,  spathic  iron  in  the  cavities  of  cellular  qaartz. 

WiLMiBGTos. — In  Christiana  quarries,  melalloidal  diallage. 

Kennett  turnpike,  near  Oentreville,  kyanite  and  garnet. 

n  pyrites,  amber. 
SUSSEX  CO.— Near  Cape  Henlopen,  yivJaiiite. 

MARYLASD. 

BALTiJtOHa,  (Jones's  Falls,  1^  miles  from  Bl  ~  Chabaaite  (haydenite),  hsolandite 
(beaumontite  of  Levy),  pyrites,  lenticular  carbonate  ot  iron,  mica,  stitUie. 

Sixteen  miles  from  Baltimore,  on  the  Gunpowder. — OfaphHe.     ' 

Twenty-three  miles  from  B.,  on  the  Gmipowder. — Tak. 

Twenty-five  miles  from  B.,  on  the  Gunpowder. — MagnelM  iron,  epheae,  pycnite. 

Thirty  miles  from  B.,  in  Montgomei'y  Co.,  on  farm  of  S.  Eliot. — Oold  in  quartz. 

Eight  to  twenty  miles  north  of  B.,  in  limestone. — Tremolite, augite, pi/rile>,bvo<MD 
and  yellow  tourmaline. 

Fifteen  miles  north  of  B. — Skj/'blus  chalcedony  in  granular  limestone. 

Eighteen  miles  north  of  R,  at  Scott's  Mills. — Magnetic  troii,  kyanite. 

Babe  Hilis. — CkTfBuic  iron,  asbeitua,  tremolite,  iaic,  hornblende,  serpentine,  ehal- 
oedony,  meerschaum,  baltimoritccojwei-jijinfes,  magnetite. 

Cape  Sabib,  near  Mi^tby  K, — Amber,  pyrites,  alum  slate. 

Carroll  Co.— Near  Sykesville,  Liberty  Mines,  gold,  magnetic  iron,  pyrites  (oeta- 
Aedrjna],  a^per pyrites,  litnixite  (oarrollite),  an  ore  of  nickel  (not  analyaetl);  at 
Patapeeo  Mmas,  near  Finksburg,  erubeseile,  malachUe,  Utmieite,  remitigiontie,  mag- 
netic iron,  copper  pyrites ;  at  Slineral  Hill  Mine,  erabeseite,  copper  pyrites,  ore  of 
nickel  (see  above),  gold,  maguetio  iron. 

Cecil  Co.,  north  part.— OAi-omw  iron  in  serpentine. 
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CoorrowN,  Harford  Co. — Olire-oolored  towmalitte,  dtallaije,  tale  of  green,  blue, 
and  rose  colors,  lignifona  asbestas,  ehroraie  iron,  serpentine. 

Dkeb  Ckeek. — Magnstie  iron  !  in  chlorite  slate. 

Fkkokbick  Co. — Old  Liberty  Mine,  near  Liberty  Town,  black  oopper,  malachite, 
copper  glanoe,  spaeular  iron ;  at  DoUjrhjde  Mine,  erubescite,  uoppar  pjtiteB,  iron 
pyritflfl,  argentiferous  galena  in  dolomite. 

MoNTOOMBRT  Co. —  Oxyd  of  manganese. 

Somerset  snd  Worcestbr  Cos.,  north  part. — Bag  iron  ore,  vivianite, 

8t,  Mabt'b  S.i-VErL.—  Gypa-am  I  in  clay. 

VIRGINIA  AND  DISTRICT  OF  COLUMBIA. 

AiDBMAKLB  Co.,  a  iittle  west  of  the  Greeu  Mts. — Steatite,  graphite  ;  galena. 

Ahheust  Co,,  along  the  wast  base  of  Buffalo  ridge. — Copper  ores,  etc. 

Augusta  Co. — At  Wejer"s  (or  Weir's)  cave,  sixteen  mile  northeast  of  Stanntoo, 
and  eighty-one  miles  northwest  of  Riohmond,  ealo  spar,  and  stalactites. 

BuoKiKOHAM  Co. — ffoW  at  Garnott  and  Moaclej  Mincs,  largely  worked,  also  py- 
rites, pyiThotine,  oalcite,  garnet ;  at  the  Eldridge  Mine  (now  London  and  Virginia 
Mines)  near  by,  and  Uia  Buckingham  Mines  near  MaysviUe,  gold,  auriferous  pyrites, 
copper  pyrites,  tennantite,  heavg  spar  ;  kyanite,  tourmaline,  actinoUte. 

Ohestebeielb  Co. — Near  this  and  Richmond  Co.,  bitraninoua  coal,  native  coke. 

CnxFEPPBH  Co.,  on  Rapidan  rivor. — Gold,  pyrites. 

Fbajoclin  Co. — Grayish  steatite. 

FAUQurEii  Co.,  Barnet's  Mills. — Asbestus ;  gold  mines,  harytes,  enleiie. 

FlttvannaCo.— Gold  at  Stockton's  Mine;  also  tetradymite  at  "  Telluriuiii,  Mine." 

Phemix  Copper  HLm^.— Oopper  pyrites,  etc. 

Geohoetown,  D.  C. — Rutile. 

GoooHLANP  Co. — Gold  mines,  (Mosa  and  Busby's). 

Harpbk's  Febbt,  on  both  sides  of  the  Potomac— Tharingite  (owenite).   with 

Jefferson  Co.,  at  Shepherds  town. — Fluor. 

EKNAwnA  Ca — At  Kenawha,  petroleum,  brine  springs,  oannel  coal. 

LouDos  Oo.~Ta6filar  juarfii,  prase,  pyriUt,  tale,  chlorite,  soapstone,  aabestus, 
thromic  iron,  acHnolite,  gmtrtz  crystals;  micaceous  troM.,  erubescite,  malachite,  epi- 
dote,  near  Leeaburg,  (Potomac  Mine). 

Loins*  Co.— Walton  gold  mine,  gold,  pyrites,  copper  pyrites,  argentiferous  ga- 
lena, spathic  iron,  blende,  aoglesite;  boulangerite,  blende  (at  Tinders  Mine). 

Nelson  Co. — Galena,  copper  pyrites,  malachite. 

ObanoeCo. — 'Wflatorn  part.  Blue  Ridge,  specular  iron ;  gold  at  the  Orange  Grovef 
and  Vaucluse  gold  mines,  Worked  by  the    "Freehold"    and   "Liberty"   Mining 

RooKBttiDaB  Co.,  three  milea  southwest  of  Lexington. —Heavy  spar. 

SuENANDOAn  Co,,  ocaT  Woodstock, — Fluor  spar. 

Mt.  Alto,  Blue  Ridge. — Argillaceous  iron  ore. 

Spotsylvania  Co.,  two  miles  northeast  of  Chancellor ville. — Kyanite  ;  Gold  mines 
at  tie  junction  of  Uie  Rappahannock  and  Rapidan  ("  Gardiner''  Co.)  j  on  the  Rap- 
pahannock (Marshall  Mina| ;  Whitehall  Mine,  affording  also  tetradymite. 

SiAEFOHn  Co.,  eight  or  tan  milea  from  Falmouth. — Micaceous  iron,  gold,  tetrady- 
mite, silver,  galena,  vivlanito. 

WASatNoTOS  Co.,  eighteen  miies  from  Man^Aoa.-^Roek  salt  with  gypsum. 

Wtthe  Co.,  (Austin's  mioes). — Cerasite,  mijiium,  phaabin  oehre,  blende,  calamine. 

On  the  Potomac,  twenty-flve  miles  north  of  Waahington  City. — Native  nwlph'ur 
.  in  gray  compact  limestone. 

NORTH  CAROLINA. 

Ashe  Co. — Malachite,  copper  pyrites. 

Buncombe  Co, — Corundum  (from  a  boulder),  margarite,  comndopliilite,  garrtft, 
chromic  iron,  bBrytes,_^aor,  rutile,  iron  ores,  oxjd  of  maDganeae. 
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BuBBB  Co. — Gold,  maoitzite,  drcon,  beryl,  certaidam,  garnet,  epliene,  graphite, 

CiBiiiitns  Co. — Phenii  mine,  gold,  barytea,  copper  pyrilei,  auriferouB  pyrites, 
cpartE  pseudomorph  after  bal^tea,  tetradymite;  Koaecr  Mines,  gold,  limonite,  py- 
rolusito,  banthanitite,  wolfram,  scAeelite,  tuogstate  of  copper,  Kot/ramine,  diniuoiid, 
ohrysooolla,  copper  glonoe,  molybdenite,  copper-^yritei,  iron  pyrites ;  'White  Mine, 
aeodle  ore,  copper  pyrites,  barytes  ;  Long  and  Muse's  Mine,  Brgentiferoua  galena, 
iron  pyrites,  copper  pjriiea,  limonite  ;  Boger  Mine,  tetradymite;  Fink  Mine,  valu- 
able copper  ores  ;  ML  Maliina,  tetrahedrite !  nu^natito,  tulo,  blende,  pyrites,  galenB. 

Caidweli.  Co. — Cliroinic  iron,    . 

Chatham  Co.. — Mineral  coal,  pyrites. 

Chkkokkk  Co. — Iron  ores,  gold,  galena,  oorunduin,  rutile. 

Daviiwoh  Co. — King's  now  Wasliington  Mine,  native  silver,  ceraeite,  angjesjte, 
soheelite,  pyromorphite,  galena,  blende,  malachite,  black  copper,  loavelliie,  garnet, 
atilbite.  Five  miles  from  WnBliington  Mine,  on  Faust's  Farm,  gold,  lelrad^fmite, 
osyd  of  bismath  and  tellurium,  copper  pyrites,  limonite,  spathic  iwin,  epidote ;  near 
Squire  Ward's,  gold  in  crystals,  electrum. 

Oaston  Co. — Iron  ores,  corundum,  margarite.  Near  Crowder's  Mountain  (ia  what 
was  formerly  Lincoln  Co.),  lasalite,  kyaiiite,  garnet,  graphite ;  also  twenty  miles 
northeast,  near  south  end  of  Olubb'a  Mtn.,  laiulite,  kyanite,  talo. 

OniLEoiiD  Go. — MeOullocfc  copper  and  gold  mine,  twelve  miles  from  Greensboro, 
I7oW,pyri(«s,  eijp;ieryyri(8s  (worked  for  copper),  quartz,  spatldo  iron.  TJie  Horth 
Caronna  Copper  Co.  are  working  the  copper  ore  at  the  old  Fentress  mine. 

HKHDEnaoB  Co. — Virion. 

LiMcowJ  Co.~Diamond  ;  at  Randleman's,  amethyst !,  rose  quarta. 

Maooh  Co. — Chromio  iron, 

MoDowBLL  Co. — Brookite,  tnouazite,  cornndum  in  small  crystals  red  and  white, 
iircofii,  garnet,  beryl,  sphene,  xenotime,  rutile,  elastic  sandstone,  iron  ores. 

Medelgnisbq  Co. — Near  Charlotte  (Rhea  and  Cathay  Mines)  and  elsewhere,  cop- 
per psrilei,  gold;  chalcotrichite  at  McGinn's  Mine;  batnhardtite  near  Charlotte! 
pyrophyllite  in  Cotton  Stone  Mountain,  diamond. 

EowAH  Co. — Gold  Hill  Mines,  thirty  eight  miles  northeast  of  Charlotte,  and  four- 
teen from  Salisbury,  gold,  auriferous  pyrites  ;  ten  miles  from  Salisbui-y, /eWspar  in 
crystals. 

Edthebfoiid  Oo. — Gold,  graphite,  bismuthio  gold,  diamond,  euclase,  pseudomorph- 
ma  guarti,  chalcedony,  cornndnm  in  small  crystals,  epidote,  pyrope,  brootite,  zircon, 
moDBzite,  rutherfordite,  samarskite,  quartz  erystals,  itacclumite;  on  the  road  to 
Cooper's  gap,  kyanite. 

Stokes  and  Subret  Cos. — Iron  ores,  graphite. 

Ubjon  Co. — Lemmond  Gold  Mine,  eighteen  miles  from  Concord,  (at  Stewart's  and 
Moore's  Mine),  gold,  quartz,  blende,  argentiferoua  galena  (containing  M9-4  oz.  of 
gold,  and  86'5  oz.  silver  to  the  ton,  Genth),  pyrites,  some  copper  pyrites. 

Yanoey  Co. — Iron  orei,  amianthus,  chromic  iron. 

SOUTH  CAROLINA. 

Aeheville  Dist. — Oakland  Grove,  Gold,  (Dorn  Mine),  galena,  pyromorphite, 
amethyst,  garnet. 

AsDuasoN  Dist.— At  Pendleton,  actinoUte,  galena,  kaolin,  tourmaline. 

Chablestom. — Seleitite. 

Cheowee  Valley. — Galena,  tourmaline,  gold. 

Chestkkfield  Dist. — Gold,  (Brewer's  mine),  tale,  chlorite,  pyrophyllite,  pyrites, 
native  bismnth,  carbonate  of  bismuth,  red  and  yellow  ochre,  whetstone. 

DAHLUiGroN. — Kaolin. 

EnesFiELn  Diar. — Psilomelane. 

Qbeenyille  Dist. — Galena,  phosphate  of  lead,  kaolin,  chalcedony  in  burhstone, 
beryl,  plumbago,  epidote,  to-armatine. 

Kbhsuaw  Dist.— .Buii^B. 

Lanoastkh  Dist. — Gold  (Hale's  mine),  talc,  chlorite,  kyanite,  elastic  sandstone, 
pyrites;  gold  also  at  Blaekman's  mine,  Massey's  mine,  Hzell's  mine. 

Nkwbebky  Dist. — Leadhillite  (I). 
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PiOKEH'a  DrsT. — Gold,  nmngHneBe  ores,  kaolin. 
RiOHLAKD  DisT.^Jhiastolita,  novaoulite. 

SpABTABEDiia  DisT. — Maijnetw  iron  ore,   chalcedony,  hematila  ; 
brown  hematite,  graphite,  limeatone,  copperas. 
SuBTEH  DisT. — Agate. 

Union  Diar. — Fajrforest  gold  mioea,  pyrites,  copper  pyrites, 
ToBK  Disr. — Limeatonea,  wBetstonee,  witherite,  heavy  epar. 


.,  rutilo,  kjanite,  apeoulai' 


BuKKE  AND  S(iEr¥EN  Cos Hyalite. 

Clark  Co.,  near  Clarkeville.— Gold, 
iron,  garnet,  quartz. 

Haeeksbak  Co. —  Oold,  iron   and 
quartz,  kaolin,  aoapatone,  chlorite,  n 

Hali  Co. — Qold,  qnartz,  kaolin,  diamond. 

Hancock  Co. — Agate,  chalcedony. 

LtuFKiN  Co. — Gold,  quartz  ctyatals. 

Rabun  Co. — Gold,  copper  pyrites. 

Washinhton  Co.  near  SaxindcrflviEe. — W<i,vellitf,fire  opal. 

ALABAMA. 

Bide  Co.,  Oentkkville. — Iron  ores,  marMe,  heavy  spar,  coal,  eobalt, 
Tdsoaloosa  Co. — Goal,  galena,  pyrites,  vivianita,  limonite.  caleite,  dolomite,  ky- 
anite,  etaatita,  quartz  crystals,  manganeae  ores. 
Bbmtom  Co. — Antimonial  lead  ore  (Bonlaogerite  !) 

FLORIDA. 

,   euiplmr  springs,   chalcedony,  cariicljun,   agate. 


siliciiied  ahclla  and  corala. 


KENTUCKY. 


Bkown'b  Crekk. — Galena,  blende,  heavy  spar,  eelestino. 

CiETEtt'a  Co.  foot  of  Roan  Mt Saldite,  magnetic  iron, 

ClaibobnbCo. — Calamine,  galena,  smithHOnite,  chlorite,  s 


,tite,  1 


magnetic 
stilpnoaiderite, 


Cooke  Co,,  near  Bruah  Creek. — Cacoxane,  kraurite,  iri 
brown  hematite. 

Datidsow  Co. — Selenite,  with  granolar  and  snowy  gypsmn,  or  alabaster,  eryatal- 
lized  aud  compact  anAy!fr!(e,j!ttoi' in  orystala!  calc  spar  in  crystals.  Near  Nash- 
ville, blue  eeUttine,  (orystalliied,  fibroua,  and  radiated),  with  heavy  spar  in  lime- 


atone.     Hayaboro',  galena,  blende,  with  heavy  spar  e 

DioKSON  Co. — Manganite. 

Jbfpeeson  Co. — Oatomine,  galena,  fetid  heavy  spar. 

Knox  Co. — Magnesian  limestone, 

Mauet  Co. — Wavellite  in  limestone. 

MoBOAN  Co. — Epsom  salt,  nitrate  of  lime. 

Polk  Co.,  Hiwassee  mine,  southeast  corner  of  etat 
copper  I  copper  pyritea,  iron  pyrites,  (mines  valuable). 


the  J 
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Roam  Co.,  eastern  declivity  of  Cumbeclands  Mts. — Wavellite  in  limestone. 
Severn  Co,  in  oaverus. — Epsom  salt,  soda  alum,  aaltpetra,  nitrate  of  lime. 
Smith  Co. — Fluor. 
Smokt  Mt.,  on  deolivity. — Hornblende,  garnet,  staarotide. 


pyi'itee,  copperas 

DuoK  Ceebk,  Monvoe  Co. — Petroleum. 
LtvBBPOOL. — Petroleum. 

Marietta. — Ar^llaceons   iron  ore ;  iron  ore  abimdant  also  in  Seioto  and  Law- 
rence Cos. 
Poland. — Gj/psum '. 

MICHIGAN. 

Lake  Sufekiob  MiMise  Eeoion.— The  four  prin^al  regions  are  Keweenaw  Point, 
lala  Royale,  the  Ontonagon,  and  Portage  LaJre.  The  mines  of  Keweenaw  Point  are 
along  two  ranges  of  elevation,  one  known  as  the  Greenstone  Range  and  the  other 
aa  the  Southern  orjBohemian  Range,  (Whitney).  The  copper  occurs  in  tho  trap  or 
amygdaloid,  and  in  the  aaeociatad  conglomerate.  Ifative  copper!  native  silver! 
oopper  pyrites,  horn  silver,  gray  copper,  manganese  ores,  epidote,  preJittite,  laanum- 
tite,  datholib!,  hen]andita,  stilbite,  oTtalcime,  ohabazite, mesoijye,  (Copper  Fallsmine), 
leonharSte,  (ib.),  analeime,  (ib.),  apophyllite,  (at  Cliff  Mine),  wollaitonUe,  (iK),  eale 
war,  quart!  (in  orystals,  at  Mineaota  mine),  aapomte,  black  ox^d  of  eopper,  (near 
Oopper  Harbor,  but  exhausted),  chrysocolla ;  on  Chocolate  river,  galena  and  evil- 
phuret  of  copper;  copper  pyrites  and  native  copper  at  Preaqn'  file.  At  Albion 
none,  domeykite ;  at  Frtnoe  Vein,  amethyst;  at  Miohipicoten  Ids.,  copper  nickel, 
stilbite,  analeime. 

Ible  Eotalk,  48°  N.,  89°  W. — Native  comer,  epidote,  harmotome  (!)  dat/iolite,  wol- 
lastonite'  (exhausted),  pectolUe,  chlorastrohte. 

ILLINOIS. 

Qailatim  Co.,  on  a  branch  of  Grand  Pierre  Creek,  sixteen  to  thirty  milea  from 
Shawneetown,  down  the  Ohio,  and  from  half  to  eight  miles  from  this  river. — Violet 
fiuor  spar  I  in  carboniferous  limestone,  heavy  spar,  c/alena,  blende,  brown  iron  ore; 
near  Rosielare,  ealidte,  galena,  blende;  five  miles  back  from  Elizabethtown,  bog 
iron;  one  mile  north  of  the  river,  between  Elizabethtown  and  Rosielare,  nilre. 

In  NoRTHEBN  Illinois,  townships  37,  28,  29,  several  important  mines  of  galena. 

Pope  Co.— Pyromorphite. 

INDIANA. 

Limestone  Caverns;  Corjdon  Oavea,  &c. — Upsoni  salt. 

In  most  of  tho  southwest  counties,  pjnies.  sulpliate  of  iron,  a.iiil  feather  alum;  on 
Sugar  Creek,  pyrites  and  aulpltaie  of  iron;  in  sandstone  of  Lloyd  Co.,  near  the 
Ohio.jjipntm;  at  lie  top  of  the  blue  limestone  formation,  broum  spar,  cole  spar. 

MINIHOTA. 

NoBTB  Shoee  of  L.  Sopemob,  (range  of  hills  running  nearij"  northeast  and  south- 
west, estending  from  Fond  du  Lac  Snperieure  to  the  Kamanistiqueia  river  in  Upper 
Canada). — Beolieite,  apopityllite,  prehnite,  stUbite,  lavmoniiie,  heulaindite,  liarmotome, 
thomaonite,  fiuor  epar,  sulphate  of  baryta,  towrmaline,  epidote,  hornblende,  calcare- 
ous spar,  quarts  crystals,  iron  pyrites,  magnetic  iron  ore,  steatite,  blende,  blaot 
oxyd  of  copper,  malachite,  native  copper,  copper  pyrites,  amethystine  quartz,  farm- 
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einoua  quartz,  chahedony,  cornelian,  agate,  drnay  quartz,  hyalite  1  fibvous  quartz, 
jasper,  prase,  {in  tbe  debris  of  the  lake  shore),  dogtooth  spar,  augite,  native  silver, 
spodumene),  araenite!  of  cobalt,  obiorite;  between  Figeon  Point  and  Fond  du 
Lae,  near  Baptiam  river,  saponite,  (thalita),  in  amygdaloid. 

Kbttle  RfVEB  Trap  Ranoe, — Epidota,  nail-head  ealo  spar,  amethyatine  quartz, 
oaleareous  spar,  undetermined  zeolites,  aaponite. 

Still  WATKE. — Blen  de. 

Falls  of  tub  St.  Choix. — Green  carbonate  of  copper,  native  oopper,  epidote,  nail- 
bead  spar. 

Rainy  Lake.— Aotinolite,  tremolite,  fibrous  hornblende,  garnet,  iron  pyrites,  mag- 

WISGOKSIN. 

At  Mineral  Point  and  elsewhere,  copper  and  lead  ores,  principally  silicate  and 
carbonate  of  copper,  copper  pyrites,  and  galena,  (only  the  last  abundant).  Also 
pvritea,  capillary  pyrites,  olmde,  white  lead  ore,  leadhilBte  (!},  smithsonite  (Carbonate 
of  !Jna),  snglesite,  heavy  spar,  and  oale  spar. 

Sank  Co. — Specular  iron  I  malachite,  copper  pyrites. 

MoNTKGAL  RivEK  PoBTAQK. — Galsua  in  gneissoid  granite. 

Lao  du  Flambeau  R.— Ganiet,  iyanite 

Big  Bult.  Falls,  (near). — Bo^  iron. 

Lei^  Hakh  R.,  (near  small  tributary). — Malachite,  copper  glance,  native  copper, 
red  copper  ore,  earthy  malachite,  epidote,  chlorite  !  quartz  crystals. 

IOWA. 

Du  BuquB  Lead  Mink,  and  elsewhere. — -Galena!  calc  spar,  black  oxyd  of  man- 
ganese; atEiring'saadSIierard'B  diggings,  calamine!  or  smithsonite ;  at  Bes Moioes, 
quartz  crystals,  selenite ;  Mahoqneta  R.,  brown  iron  ore. 

Cedak  KrVEB,  a  branch  of  the  Des  Moinea — Selemte  in  crystals,  in  the  bituminous 
ehale  of  the  coal  measures ;  also  elsewhere  on  the  Des  Moines,  gypsum  abundant ; 
argillaceous  iron  ore,  spathic  iron  ;  copperas  in  crystals  on  the  Dea  Moinea,  above 
the  mouth  of  Saap  and  eisowbere,  iron  pyrites,  blonde. 

MISSOURI. 

BiBMiNa  HAM.— Limon  ite. 

jBrBEKsoN  Co.,  at  Valle's  Diggings. — Galena,  vihile  lead  ore,  anglesite,  calamine, 
pyritous  copper,  blue  and  green  malachite,  carbonate  of  baryta. 
Mine  a  Bdrtob. —  Galena,  white  lead  ore,  anglesite,  heavy  spar,  calc  spar. 
Deep  DiQQiNGS. — Carbonate  of  copper,  wAjfe  lead  ore  in  crystals,  and  manganese 

Mine  LA  Motte.— S<iiena  y  malachite,  earthy  cobalt  and  nickel,  hog  niangBQcse, 
Bulpburet  of  iron  and  nickel,  white  lead  ore  in  crystals,  caledonite,  piumboreainite, 
wolfram. 

PEsay's  Diggings,  and  elsewhere. — Galena,  &g. 

Forty  miles  west  of  the  MisaiBsippi  and  ninety  south  of  St.  Louis,  the  iron  moun- 
tains, specular  iron,  limoaite, 

ARKANSAS. 

Batebville. — In  bed  of  white  R.,  some  milea  above  Batosville,  Gold. 
OuACHrtA  St'BiNGB. — Quartz  I  whetstones. 

Magnet  Cove. — Brooldte!  echorlomile,  e^(EoM(«,  magnetic  iron,  quartz,  green  coceo 
lite,  garnet,  apatite. 
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CALIFORNIA, 


Along  the  BieiTa  Navada,  gold,  platinum  (rare),  iridoamine,  molybdenite, 
moljbdme,  aircon,  inHgDetio  iroji ;  near  bny  of  San  FranoiBoo,  aotinolite,  talo,  ser- 
pentine, jaapsr,  salt,  gypsu  til,  (island  in  the  Caqmnea  Straits);  ridges  of  Sierra  Aznl, 
south  of  San  JosiS,  cinnabar.  Gold  also  found  injthe  Umpqua  region,  Oregon,  and 
the  Sbasty  Mountains, 


CANADA    JSAST. 

ABEROitouDiE, — Labrador!  te. 

Bay  St.  Padl. — Mmenite  I,  apatite,  allanite,  mtile  {oi'  brookite !) 

AuEBBT. — Gold,  iridosmine,  pUtinnm. 

Bolton. — OAroinsc  iron,  magnetite,  aerpentiiie,  piorolite,  steatite,  bitter  spar,  wad. 

BouoBEttYiLLE.— jlujjM  in  trap. 

Bbojie. — Jfo^nei ic  JroM.,  copper  pyidtes,  sp/w«e,  ilmeuite,  phyllite,  sodalitc,  oan- 
crinite,  galana. 

CaAMHLr.— Aiialcime,  chabazite  and  oaluite  in  trathyte. 

Chateau  Riohek. — Lahradorite,  iltaenite,  hypersthenc 

Daillkbout. — Blue  apinal,  "with  olintonita. 

GftBNviLts. — TabiUoT  *par,  sphene,  idoerase,  caloito,  pyrosanc,  garnet  (cinnamon 
stone),  lirerm,  graphite,  aeapohte. 

Ham. — Chromic  iron  in  serpentine. 

Invebness. — Variegated  copper.  ' 

La&e  St.  Feancib. — Andamsite  iu  mica  slate. 

L  amdsoo  WKE. — Barjrtea. 

MoXE  Isles. — Lahradorite  !  ilmonite,  hypevsthene,  andesine,  rirtfln. 

MoHTBEAi — Oaloite,  augite,  spbcne  in  trap. 

MoBiK. — Sphene,  apatite,  labradoriU. 

PoLTON. — Chromic  iron,  steatite,  serpentine,  amiantlms. 

EouaKMONT  Mts. — Aogite  in  trap. 

St,  AttMAND.— -Mioaeoons  iron  ore  with  quartz,  epidote. 

St.  Fban^ois  Bbaucb.-— Gold,  platinum,  iridosmioe,  ilmenite,  magoetite,  serpentine, 
chromic  iron,  soapatone,  magnetite,  hoavy  epar. 

St.  Jerome. — SpAene,  apatite,  chondrodite,  phlogopite,  totmadHne,  ^rcon,  molyb- 
lienite,  magnstie  pyrites. 

St.  Hohbekt. — Amethyst  in  greenstone. 

Stukley. — Serpentine,  vnrde  antique  I  schiller  spai-, 

SuTTOK. — Magnetic  iron  in  fine  crystals,  speeular  iron,  rutiie,  dolomite,  magnetite, 
chromiferoua  talc,  bitter  spar,  steatite. 

Upton. — Copper  pyrites,  naalaehita,  onlcitc, 
Vaudkedil. — Limoiiite,  Tiviaiiitn, 

Yahaska. — Sphatie  in  trap, 

CANADA    WEST.   . 

Balsam  L.^ke,  —  ifiji^/fttJcniic,  scapoUto,  quartz. 

BttANTHOBD.— Siilpliurio  acid  spring,  (4-2  pacts  of  pwe  snlpbnric  acid  in  1000). 

BATHnnsT. — Heavy  npar.  blaeh  tourmaline,  perthite  (orthoolase),  perisieriie  (al- 
bite),  bgtcumite. 

Broue. — Magnetite. 

BUEOESS. — Pyroxene,  albite,  mica,  sapphire,  sphene,  copper  pyrites,  apatite,  black 
spinel  I  spodumene,  (in  a  boulder). 

BvTOWM. — Calcite,  bytownite,  ohondcodite,  spinel. 

Cafe  Ipfekwasii,  Lake  Huron. — Oxalite  in  shales. 

Clarendon.  — Idoerase. 

Dalhousik. — Hornblende,  dolomite. 

Deumjeond. — Labrndorito, 
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Elmslet. — PyruseuB,  sphena,  feldspftr,  iounnaline. 

FiTZEOT. — Amber,  brown  toamtaline,  in  qnartz. 

GtsTiNEAU  RiTEB,  BlasdeU's  Mills. — Calcite,  apatite,  tonmisline,  liornblende,  pyi'- 

GttJND  CiLuilET  ISLASD. — Apatite,  pMogopUe  I  pyroxene  !  sphene,  idocrase  I  !  ser- 
pentine, tremolite,  ecapolite,  bi'owa  and  blaok  tourmaline  !  pyrites,  loganite. 
High  Falis  of  thb  Mabawaska. — Pyroxene  I  hornblende. 
HuLi.. — Magnetite,  garnet,  graphite. 

HuHTEBSiowM. — ScopolUe,  sphene,  idoorase,  garoet,  brown  iourmaiime  / 
iHNiaKiLLEN.  — PetpoleQm. 

Imc  JJE9  Ohats,  laland  Portage.  — Brown  lowmalitie  I  pyrites,  caleite,  qnaria. 
Lanark. — Raphilita  (hornblende),  serpentine,  asbestos. 
Laitdsdoww, — Baryles !  vein  37  in.  wide,  and  fine  oryatala. 
MiDoa — Magnetite. 

Haouoba. — M^netite,  chalcolite,  garnet,  epsomite,  speeular  iron. 
MoWab. — Speoular  iron. 
New  Beunswick,  St.  3<iii-a.—Gra.phite. 
SoDTH  Chosby. — Chondrodite  in  limestono,  magnetite. 
8t.  AnBiB, — Chondrodite  in  limestone. 
Stdbnham. — Coleslju  e. 

Terrace  Cove,  Lake  Superior. — Molybdenite. 
Waliaoe  Mise,  Late  Huron, — Speoular  iron,  Bruce  mines,  copper  pyrites. 

_  r  M^- 
nesian"  Limeatonel,  is  considered  by  James  Hall  as  between  the  Hudson  River  and 
Trenton  Groups  of  New  York  in  age,  and  as  haTing  no  representative  in  the  eastern 
part  of  the  XTaited  States.  The  sacdstones  and  conglomerates  of  the  Xiake  Superior 
copper  region  in  Michigan  are  referred  by  Poster  and  Whitney,  Hall,  Owen,  and 
Logan  to  the  age  of  the  Potsdam  sandstone,  or  the  lowest  SUv/rian  ;  while  tbe  copper- 
bearing  red  saodstono  of  Connecticut  and  New  Jersey,  is  shown  by  Rogers,  Eed- 
jield  and  Hall,  to  be  as  recent  as  the  Li'assic  Period. 

The  metaniorphic  limestone  of  northern  New  York,  (St.  Lawronce  Co.,  etc.),  and 
north  near  the  boy  of  Quints,  in  Canada,  abounding:  in  apatite,  scapolite,  etc., 
is  referred  by  T.  S.  Hunt  to  the  Aaoie  System  ;  the  bods  of  western  Vermont,  west- 
ern Mftsaachuaetta,  and  south  eastern  New  York  and  New  Jersey,  (oontwning  in 
the  latter  regions  especially,  chondrodite,  spinel,  etc),  to  the  loiiiet  Sihtriom,,  as  pre- 
viously shown  by  H.  D.  Rogers  and  W.  W.  Mather ;  those  of  middle  New  England, 
oooumng  near  Milford  and  New  Haven,  Ct.,  and  north  near  Lake  Memphremagog, 
and  on  the  ChandiSro  in  Canada  to  the  itpper  Silurian.  Still  a  fourth  range  of  the 
Deiiom/m  Per  id  j  no  i  t  oour  in  eastern  Massaohuaetts,  and  to  inclode  the 
C|uames  of  E  It  (jh  Im  f  d  etc.  The  intervening  micaceous,  gneissic  and 
otiier  rocks  ar  f  nt  m  d  t  age;  while  those  of  northern  New  York,  the  moat 
remote  from  th     a  b  n  f  d  poaits  of  Pennsylvania,  and  Rhode  Island,  are  the 
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APPENDIX. 


APPENDIX    TO  PIKST  VOLUME. 

Mathematical  Grystallography. — P.  15,  fifth  line  from  top,  the  formula  ina  tan 
^ZV\  ahonid  read  ma=toii  \ZV^. 

P.  67.  In  the  Monoolinio  System,  the  values  of  tlie  mtee,  (the  cHnodiagonal  b 
being  a  unit),  are  readily  obtained  by  the  followiDg  equfttiona  ;  X  being  half  the 
front  angle  of  the  prism  [or  half  of  7:  7)  and  X' half  the  angle  above  of  the  oUqo- 
domel-i=(orhalfofli:  H  over  0): 

ct^Tan  X  ain  O,        a=Tan  X-i-tan  X'==tau  X  cot  X. 

The  proportion  a  ;  b=ai.a  y  ;  ain  r,  in  the  seventeenth  line  from  bottom  of  this 
page  should  be  a :  A^ia  r :  sin  fi. 

P.  92.  The  heading  MonmliiUc  System  siiould  be  Monometrie  Syaem. 

Atomic  Weigia  of  Glucinmn. — J.  Weeren  has  obtained  for  the  atomic  weight  of 
Glneinum  86-60.    Fogg,  xoii,  128,  1864. 

P.  189.  BoauBomoTpUmt.— Id  a  paper  on  the  relatione  between  Chemical  Compo- 
sition and  Crystalline  Fonn,  (Paris,  1862),  by  M.  Ladray,  irom  nhoin  it  has  been 
just  now  received,  the  author  reviews  many  different  olasBes  of  compounds,  princi- 
pally minerals,  and  shows  that  all  or  nearly  all  of  the  forms  may  be  obtained  from 
mnJamental  forma,  near  90°  in  angle,  by  assuming  as  the  fundamental  form  where 
necessary,  one  having  some  simple  r^atton  to  that  nsually  so  a<topted.  Relations 
to  the  monometrio  system  are  thus  brought  out,  and  also  homceomorphiems  inde- 
pendent of  composition.  In  deducing  the  relations,  cleavage,  twin  composition, 
and  all  other  points  bearing  on  the  actual  or  potential  dimensions  of  a  species,  are 
disregarded  ;  points  which  are  dwelt  npon  in  the  chapter  on  homceociorphtsm,  and 
which  have  led  the  author  to  a  similar  general  conclnsion  by  a,  different,  and,  as 
we  believe,  by  a  more  consistent  method. 

Rammelsberg  has  published  an  important  paper  in  Pogg.  xci,  321,  on  the  Crys- 
tallisation of  Isomorphons  Salts  together.  In  the  Ann.  de  Ch.  et  de  Phys.  [S],  ssxii, 
404,  185S,  M.  J.  NioklSs  has  a  valnable  memoir  "  On  Polymoi-phism.'' 

Ptevdomorplia,  p.  232. — Add  the  following  to  the  catalogue.     They  are  mostly 
from  a  paper  by  Prof  Benss  of  Pragne,  (1853) : 
Hematite  after        Cerusite.  Pyrites  after         Brown  Spai*. 

"  "  Feldspar.  Marcaeito  "  Barytes. 

Galena  "  Cerusite.  Chalcopyrite        "  Magnetite. 

Hiamiftcolite        "  Realgar.  "  "  Nasyagitc. 

Garnet  ■'  Calcito.  Thorite  "  Orthociase. 

Cerusite  "  Calcite. 

P.  350.  In  the  Classifioation  of  Minerals,  the  Fluoride  are  an-anged  along  side  of 

the  Chlorids,  where  some  chemists  place  them.     The  element  Fluorine  appears  to 

be  intermediate  in  character  between   Oxygen  and  Chlorine;  and  it  is  probably 

better  to  mate  for  it  a  separate  division,  arranging  the  species  (p.  260)  as  follows : 

III.  catOEins,  BBOiiina,  iodids. 

1.  Calomel  Division,  Ac^Calomel. 

2.  Eo'cfc  Salt  Division,  &e.~Bock  Salt  Qroup,  Sjlvine,  Rock  Salt,  Sal  Ammoniac, 
Kerai^yrite,  Bromyrite;  lodj/rite  (?r<j«p,  lodyrite ;  Ootmimte  GVowp,  Cotnnnite. 


I.  BiNAKi  Compounds. — 1.   jP/»(t   Qrowp,   Fluor  Spar,  Yttrocerite ;   FhtoeerUe 
Group,  Fluocerite.    II,  Dotjei,b  Bibakt  CoapouNM,  Cryolite,  Chiolite, 
Then  V.  osY— ' 
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APPENDIX    TO    SECOND    VOLUME. 
I.  ^evi  or  Unarrantjed  Species.' 

BAKNHARDTITE,  Oentk,  (comuninioiited  to  the  author).— Massive,  and  of  a  pale 
bronza-yellow  color,  near  that  of  pyrites,  but  lustre  less  bright,  and  tnrnisiieB 
easily  to  pinohljeot  and  pavonine  tinta.  Cleavage  none.  Streak  black,  slightly 
ghiaiag. 

Oompositioit.—^  OtiS+Fe'S'.  Analyses,  by  P.  Eeysev  and  W.  J,  Taylor,  under  the 
direction  of  Dr.  F.  A.  (Jenth  : 

1.  Pioneer  Mills,  Snlphm- 30'50    Copper  4840    Iron  2108,  Keyser. 

2.  Dan  Earnhardt's,  2940  47'61  22-23,  Ag  trace,  Taylor. 
B.B.  giyea  sulphur  fumes,  and  fliaes  to  an  iron-Maek  magnetic  globule ;  with  the 

fluxes,  reactions  of  iron,  copper,  and  sulplmr. 

From  amine  on  the  land  of  Dan  Bamhardt,  Cabarras  Co.,  Horth  Carolina;  also 
near  Pioneer  Mills,  and  at  the  Phenix  and  Vamdarbarg  Mines  in  the  some  county, 
and  in  the  neighborhood  of  Charlotte  in  Mecklenburg  Co. 

OAEOLATHINE,  F.  X.  Sonnenschein,  (J.  f.  pr.  Ch.  Ix,  368, 185S),— Massive,  or  in 
rounded  balls.  Color  honey-jollow  to  wine-yellow.  Sub  translucent.  H.=2'B. 
G.=;1-B1S,    Fracture  conohoidaj. 

GompoiUioji. — Analysis  afforded  Ha-4I,0  19-3a,C  1-88,  foi- the  volatile  paifc,  (water 
indaded)  with  Si  41  -26  and  gi  29-62  for  thefeed.  This  last  corresponds  to  the  fonoula 
iSlSiS,  as  in  Andalusito.  Heated  it  affords  water,  which  is  neutral  in  its  reactions, 
and  decrepitates  at  a  higher  temperature,  tlje  color  becomes  darker,  and  a  black 
shining  mass  i8:obtainad.  B.B.  ignites  somewhat  without  flame,  and  affords  the  re- 
action of  alumina  and  silica. 

Prom  a  bed  of  mineral  coal  near  Olaiwitz  in  Upper  Silesia.  Somewhat  resembles 
Mellite.     Named  after  the  Prince  of  Carolath. 

CHALCODITE,  Shepard.  (Shep.  Min.  Sd.  ed.  IBS).— Chalcodite  appears  to  ba  near 
Anthosiderita,  {p.  804).  It  oecurs  in  minute  thin  laruinffi,  aggregated  in  tnfts,  and 
forming  very  snort  velvety  coatings,  on  hematite ;  color  yellow  and  brownish- 

fellow,  with  a  pearly  bronze  lustre  ;  laminie  tender,  flexible.  Dissolves  easily  in 
ot  muriatic  aeid.  B.B.  like  Anthoaiderite.  Oceura  at  the  Sterling  Iron  Mine, 
Antwerp,  Jefferson  Co.,  K,  York. 

DELANOVITE,  Kenngott,  (Jahrb.  k.  fc.  Geol.  Eeieha.,  iv,  a83>— A  reddish  amor- 
phous eavthy  mineral,  H,^ — 1'5;  fracture  srfintery  to  earthyi  adheres  to  the 
tongne;  ati-eak  reddish,  a  little  shining;  BjB.  inftaibla.  Analysis  by  C.  von 
Hauer,  (loc.  oit); 

Si50'S.5  Si  19-15  OaO'tiS  Sin  4 '40  H  24-06=il8-T8. 
14-03  percent,  of  water  waa  driven  oft'  at  100°  C.  The  osygen  ratio  for  fi,  B, 
Si,  fi,  is  nearly  1:2:6:  15=Jt'Si'-f-2Bgi'+*6a,  or  {fr&'-HBp'+lOfi.  a  compo- 
sition which  ao^estfl  that  it  may  have  proceeded  like  Cimolite  from  tlie  alteration 
of  Augite.  From  the  department  of  Dordogne,  Fratice.  Kenngott  places  it  near 
Montmorillonite. 

lODO-BEOMID  OF  8ILYEE.— M.  Louie  Sremanu  aimouncas  by  letter  to  the  au- 
thor, that  he  has  distinguished  an  iodo-bromid  of  silver  among  the  mioarnls  of 
Chili. 

LINDACKERITE,  .1  F.  Vagi,  (Jahrb.  k.  k.  Geol.  Reichs,.  iv,  862).- In  oblong 
rhombohedral  tables,  probably  irimetric,  grouped  in  rosettes  and  renlform  masses. 
H,^a — 2-5;  G.=2 — 2-6.  Yitreoua;  Terdigria  to  apple-green  ;  streak  pale-green  to 
white.  OompoiUion. — 20u'Ss+Si'§-l-8H.  Analysis  by  Lindacker,  (loc  cit.) : 
is  28-68,  S  6-44,  Ou  36-84.  Si  16-lH,  f  e  2'90,  S  9-32=99-73.      B.B.   on   chal-ooal 
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alliaeeoUB  fumea,  and  fiiaes  to  a  blaek  mass.  "Witt  liorai'and  salt  of  ptogphoroB  & 
copper  reaction.  Soluble  after  long  haating  in  muriatio  acid,  the  aolntion  giving  a 
yellowish  brown  precipitate  with  aniphiU'etted  hydrogen. 

LOWEITE. — A  yellowish  saline  mineral,  from  leehi,  approacliiag  Aatrakanita, 
(p.  879},  affording  the  formnla  SrgS+SaS+S4fi=Sulphurie  aeid  51'94,  magnesia 
13'20,  soda  20'2'r,  water  14-69=100.  Korafiat  obtained,  (Haid-Ber-Wien,  1846,266), 
Bulphuiio  aoid  52-35,  m^^iaBia  12-78,  soda  IS'Sl,  water  14'45,  poroxyd  otiron  and 
alumina  0-66=99-21.    G,=a-376. 

tr  Sulphate  of  Mangaaeae.— Aiinovmeed  by  Glocker,  but 

MENEGHimTE,  Bedii,  (Ani.  J.  Sci.  [2j,  xiv,  60.— In  compact  fibrotiB  forms,  very 
lustrous ;  H.=:2-5.  Oompositiim. — PbSHf-JSbS',  Beohi,  -whoee  analyaia  afforded  (loo. 
cit.).  S  17-623,  Sb  18-384,  ?b  69-214,  Ou  3  -540,  Fe  0-844=99-904. 

From  Bottiao  in  Tuscany,  where  it  was  obtained  by  Prof.  Meneghini,  along  with 
Boulangerite  and  Jamesonite,    The  atomic  proportions  are  those  of  tett-ahedrite. 

PARAOOLUMBm,  SItepard,  (Proc.  Amer.  Assoc,  iv,  313,  and  Auier,  Jour.  SeL 
[a],  lii.  209). — In  grains  and  short  irregular  aeams,  of  an  iron-blaok  color,  with  a 
tinge  of  pnrpla  and  a  blade  atreai  ;  lustre  imperfectly  matallio.  H.  about  6.  B.B. 
fiu^s  readily  to  a  black  glaaa,  which  is  not  magnetio.  With  borax  dissolves 
rapidly,  the  ttlass  jellowish'brown  while  hot,  but  paler  on  cooling.  Easily  at- 
tacked by  flnlphuric  aeid,  and  gives  reaction  for  fluorine ;  a  heavy  white  pi-ecipi- 
tate  falls,  "  uuinixed  -with  silica."  The  sointion  filtered  was  not  rendered  mil^  by 
boiling  ;  it  was  decomposed  by  ammonia,  and  the  precipitate  "  of  mixed  oxyda  of 
uranium  and  iron  woa  treated  with  carbonate  of  ammonia,  whiah  dissolved  the 
latter,  and  showed  its  proportion  to  lie  small  when  compared  with  the  former." 
Whence  it  ia  stated  to  eonsiat  probably  of  oxyds  of  iron  and  nranium,  with  some 
metallic  acid  not  the  titanic. 

Occurs  about  a,  mile  southwest  of  the  village  of  Taunton,  Mass.,  disseminated  in 
very  minutes  quantities  tlirougli  a  very  large  boulder,  lying  in  a  field  contiguotis  to 
the  highway. 

PAETacHIN,  Maidinger,  (Haid.Bar.  iii,  440).~-Foimd  in  grains  iu  small  mono- 
olinio  oryatals,  somewhat  resembling  Monazite.  H.=:6 — 6-5;  6.:=4 — 1-1.  Color 
reddish-brown.     Lustre  greasy.     Fracture  aplintery. 

In  sand  from  Olalipian  in  Hungary  with  Butile,  Ilmenite,  Zircon,  Kyanitc.  Named 
after  P.  Partseli,  of  theTienna  Museum. 

PERCTLITE,  H.  J.  Brooke.  (Pliil  Mag.  [3],  sxxvi,  131,  I860).— Monometric.  In 
minute  cubes ;  planes  0,  1,  /,  i2.     H,=2-5.     Color  sky-blue ;  streak  similar. 

Oompocitioii. — Contains,  according  to  Percy,  (loc.  cit.),  lead,  chlorine,  and  copper, 
and  probably  oxygen ;  the  quantity  under  analysis  was  too  small  for  complete  re- 
sults. Tha  examination  gave,  besides  some  water,  chlorine  0-84,  lead  2-66,  copper 
0-17,  eorresponding  to  equal  atomic  aqoivalents  of  these  ingredients.  Mr.  Percy 
auppoaes  that  an  equivalent  of  oxygen  should  be  added,  and  writes  the  formula 
(PbCl+PbO)+(OuCI+OnO)-f  Aq.  B.B.  by  slight  heat  the  blue  color  changes  to 
emerald-green,  and  reappears  on  cooling ;  in  the  outer  flame,  the  flame  is  green 
within  and  bine  at  the  edges ;  fuses  very  easily,  and  in  a  tube  fumes  were  given  off, 
but  no  odora  were  perceived.  On  charcoal  in  the  inner  flame  metallic  globules  are 
obtained,  which  dissolve  without  residue  in  dilute  nitric  acid.  With  boras  in  the 
outer  flame,  a  transparent  bluish-green  bead  is  obtained,  which  in  the  inner  flame 
becomes  turbid  and  bi-ownisb-red. 

Accompanies  gold  in  a  matrix  of  quarta  and  red  oxyd  of  iron,  and  is  said  to  have 
come  from  La  Sonora,  in  Mexico. 

PKA900HROME,X««(fe!W— A  result  of  the  alteration  of  chromic  iron  ou  the 
island  Scyro,  Grecian  Archipelago,  forming  a  dull  green  incrustation.  Contains 
carbonate  of  lime  colored  by  oiyd  or  chrome. 


,  Google 


d  fipi         It      d 
r    f-s^l    t      8     (-76 


ntOSOPITE,  Scheerer,_  (Fogg,  x     i  b)- 

aualitativo  trials  on  portions  that  w 
umlDium,  calcium,  Huorine,  and  w  t 
ininea  of  Altenberg,  in  or^stals  wli   li 
Kaolin.     Selieerer  points  oat  e.  ral  t 

rjtea  ;  bat  the  form  is  in  fact  vary         1  hit   th  t   f  D  th  1  te 
as  slio<[ra  in  the  angles  and  in  th 
position  from  that  a;iven  by  Scbeer 

44, inDatholite);  0:3^=136'',  (sam  jjj  a=i3  (isi 
62'  in  D.) ;  ii:  2S  ftop)=118^'',  (115  6  D  )  ST  ^  =119 
(118°  9' in  D.) 

Is  it  possible  that  the  fluorine  h      b  t     i  oed  th    ubI 

the  process  of  alCeratiOD,  and  that  th    m         I  is  wh  1 

tered,  nothing  but  Datholite!    Th      ana         fr  m 
taash,  and  alludes  to  its  deceptive  k  d        d  1, 

ItlOLITE,  j«VoM.— A  selenid  of  silver,  oonsisting  a  d    gt   I   IR        fSl 
5T-66,  aeleninm  43'S4=Ag  Se'.     Occurs  in  small  hex  g      Itbl       fldgy 
color  and  malleable,  at  Taaoo  in  Mexico.     Eequii-es  fiirth  m      t  Th       m 

position  and  form  would  place  the  species  in  the  Govell  G      p  p 

STRAKONITZITE,  «on  ZepfMrovkh.—A  yellowish  g  t    t  te-1 1    in       al 

forming  psendomorphs  at  Mntenitz,  near  Strakonitz  in  Bohemia  tt  ith  fluoi  spar 
which  18  partly  incruated  with  quartz,  and  also  sphene  and  pyiites  in  orthoelase 
and  quarta.  It  is  soft  with  a  greasy  feel,  andG.=l'91.  AnalTsi'*  afioided  yon 
Zepharovioh,  (Jahrb.  f.  k.  k.  Eeichs.,  It,  695): 

Si  53-42         SI  7-00         fe  15-41         6ft  1-87         ilg  2-H4         fl  Ij  --L 
Thejiowder  is  pale  yellowish,  and  becomes  dull  brown  on  heatinj, 

TELLURIC  OCHKE,  (Tellurite,  m>:ol,  Tellarige  SSnre,  J-eii).— Occui-s  with  na- 
tive Tellurium  at  Faoebay  and  Zalathna  in  Transylvania,  in  small  yellowish  or 
whitish  spherical  masses,  with  a  rndiat-ed  strnctnre  :  also  as  nn  earthy  coating.  Sup- 
posed to  be  Tellurons  acid. 

TUNGSTATE  OF  COPPER.— Ann oanced  by  Dr.  Geuth,  as  oeeun-ing  at  Dr. 
Coaby's  mi]io  near  Pioneer  Mills,  Cabarras  Co.,  North  Carolba,  along  with  Woi- 
fi-amine,  Wolfram  and  Scheelite,  the  lafit  in  lai^,  but  not  very  distinct,  crystals. 

(ill  TOENERITE,  Zeuy,  (Ann.  of  Phil,  xviii,  241).— Mo- 

noclinic.  M  :  M=88'>  10',  P  :  M=99°  40' ;  M  :  i= 
138°  6' ;  P :  6=133°  BO.  Cleavage  parallel  with 
both  diagonals  of  the  prism,  one  more  perfect  than 
the  other. 

H.  above  i.  Lustre  adamantine.  Streak  white  or 
grayish.  Color  yellow  or  brown.  Transparent — 
translacent. 

Composition According  to  Children,  it  ooatMns 

-'  alumina,  lime,  magnesia,  and  a  little  iron  ;  and  it  dif- 

fers from  sphene,  of  which  it  has  been  considered  a 
ing  very  little  silica  and  no  titanium.  It  requires  further  exam- 
order  to  determine  its  place  in  the  system. 
Accompanies  quartz,  albite,  ie1<&par,  crichtonite,  and  anatase,  at  Mount  Sorel  in 
Dauphini  It  was  distinguished  by  Levy,  and  named  in  honoi-  of  Mr.  Turner,  in 
whose  collection  it  was  first  found. 

URANIUM,  BASIC  SULPHATE  OV,  H.  Dauber.  (Pogg.  scii,  351,  June,  1854),— 
Ocoars  in  citron-yellow  microscopic,  rhombic  or  hexagonal  tables,  and  in  spherical 
aggregations.  An  analysis  afforded  Sulphuric  acid  4-0,  oxyd  of  uranium  79-9,  wa- 
ter 14-3=^S-2,  corresponding  to  5©,  iS,  ISfi.     la  it  a  simple  chemical  compound! 
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aoTiare  prisms  ;  a  urosB  cleavage  at  right  aaglea  with  one  of  tliose  cleavages  and  in- 
uBnad  110°  to  115°  to  the  other.  [According  to  the  examination  of  fragnieots  by 
the  author,  this  list  claaviige  may  be  only  a  fracture,  a  auppoaition  eustnined  by 
the  wide  vaiiation  mentioned  in  the  aogle  of  inelination].  H.=3-6.  G.^-76B — 
3-776.  Lustre  vitreoTiB,  shining,  oecasioaally  pearly  on  cleavage  Eucfftcea.  Color 
reddieh,  roee-red  to  peach-HosBom-red.  Subtranslucent.  Fritcture  uneven. 
Oompasilion. — Analysis  by  T.  8.  Hunt : 

Si  43-66      Mil'U   3?e,  HqO-20    Oa  6-50    j&g  3*81    6  S'SI   Sal-46fls-61 

Oxygen  23-01  18-OS  O'Oe  ISB  1'62        1-42  0-31       7'65 

B.B.  Thitena,  becoming  opaque,  and  losing  water ;  fuses  with  intumeseenea  to  a 

white  enamel.     Oooors   at  Bathurat,  C. 'W,,with  apatite,  caieite,  and  pyroxene. 

Some  reaemblance  in  appearance  to  acapolite. 

Mnerai  from  Italy,  (Sitzungsb.  Wien.  x,  119).— This  mineral  substance  is  proba- 
bly a.  mechanical  mixture.     It  ia  crystalline ;  light  greenish  to  wine  yellow  ;  trana- 
lucent;  shining  with  a  waxy  lustre ;  atcealr  white.    H.=5'5.     G.=2'9atl. 
Oompimfioii.—        Si  Si  Ca  Sa  P  H 

38-42         6'aO         34'2S         t'T2         8-T2         6-00, 
It  affords  no  pi-obable  formula.     Wholly  soluble  in  sulphuric  acid,  and  but  little 
attacked  by  muriatio  acid.    B.B.  on  charcoal  melta  easily  to  a  colorless  blebby 
glass,  phosphoreaoing.    With  borax  easily  forms  a  oolorleas  glass. 

Meteoric  Minerala. — Several  sabstaneas  occurring  in  meteorites  have  been  named 
by  C.  U.  Shepard  aa  minerals,  which  are  imperfectly  described  and  little  known. 
Sea  Am.  J.  8ci.,  [2],  ii,  377,  vi,  402,  sr.  363.  They  are  called  Apaloid,  Sphencmite, 
(bo  called  from  Sphene),  Bytlytite,  lodolite,  Chladnite,  Ohantonnite,  Schreibfrtite, 
(changed  by  Haidmger  to  Sh^pariUte),  Syposulpkile  o/  Soda,  Hypomlpkite  of  Mag- 
nesia, (Am.  J,  Sci.,  ii,  3Tl),  Olwinoid,  (ao  called  because  lite  Olivine),  Hawardiie, 
(ib.  vi,  402),  Parfichite,  (ib.  kv,  B68). 

2.  AddUiomti  notices  of  described  species. 

A HnE]!.— According  to  Pro£  Goeppert,  Amber  is  derived  from  at  least  eight  spe- 
cies of  plants  besides  the  Pinitas  euccinifar.  The  reain  is  supposed  to  hare  been 
altered  to  Amber  through  fossilization.  Frof,  Goeppert  enumerates  IBS  species  of 
plants  represented  by  remains  in  Amber. — Monaisb.  Akad,,  Serliii,  1858,  ami. 
Am.  J.  Sei,,  |]2],  xviiL 

111=42',  1:  l{pyr.)97'>61',  O;  1* 

Bbeihibkiie,  p.  78. — Specimens  from  the  mine  Neue  Holfatmg  Gottes,  near  Frei- 
berg, afforded  C.  v.  Hauer  (Jahrb.  k.  k.  Geol.  Keicha.,  iv,  63B),  Sulphur  30'63,  iron 
10-Ifl,  antimony  59'80=e9-B9. 


Bole,  p.  2B2.— -Analyses  by  C.  von  Hauer,  (Jahrb.  k.  k.  Geol.  Eeiohs.,  iv,  684); 

1.  C.  di  Bove,        Si  46-04  Si  29-3S    Pe  8-88  Cft  0-60  fig   trace  S  14 ■21=98-12. 

2.  N.  Holland,  38-22       81-00         11-00        trace  trace       18-81=99-03. 

3.  DiBoovery  Id.,        3*1-12       20-00         23-41         3-9S  trace        11-62=100-20. 
Probably  results  of  alteration  of  teldapathio  or  some  aluminous  mineral. 
Smtmile,  Hauam.  is  the  Bolus  of  Sinopa ;  Stotpenite,  Kenugott,  is  the  bole  of  Stol- 

pen;  Oropion,  Glooker,  is  Bergseife,  p.  2fi2.     T\\e  right  to  a  name  in  each  of  these 
so-called  apeciaa  ia  very  questionable. 


p.  435. — The  Fontainbleau  crystals  contiun,  according  to  Delessa,  up- 
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Bant,  of  mixed  saud ;  iu  smother  sixty-two  per  cent.  ;  another  G.^3-63,  aiity-three 
per  oent. ;  in  a  leas  pei'footlj-  oi^tiUlized  spheroidal  maBB,  eighty-tliree  per  cent. 
Salie  2eit!cki;l&5i,21S.  F.  W.  Wimnier  deaeribes  a  erystal  of  Ualcite  affording  the 
Bcalenohedron  -j^,  i/i.'^l86i,  384. ' 

Cataplkiitb.— The  crystallization  of  Catapleiite,  aeeording  to  H.  Dauber,  is  hex- 
ftgonal.  The  crystals  hove  the  sedges  replaced  by  the  planes  1,  3,  4 ;  0  ;  1^142° 
1?',  O  :  2=122°  38i',  O  :  4=107°  i5i'.--Poffg.  3eii,  238,  Jime,  1854. 

Chilbite. — Domeyko'a  vanadate  of  lead  and  copper,  p.  S63,  is  named  Chileite  by 
Kenngott.  This  is  the  seeood  speeies  so  called,  the  name  being  a  synonyme  nndev 
Gothite. 

OuLOKOFAi.,  p.  887. — Named  Vnghwirite  by  Glooker,  and  regarded  as  a  good  ape- 
oiee  by  Eaongott.  Occurs  amorphous;  H=2-6— 3  ;  G=2-10—21S;  greenish-yellow; 
streak  greenish- white ;  luatre  weak  waxy.  B.B.  infosible,  bnt  becomes"  brown  to 
black  in  a  glass  tube,  and  gives  off  water.  Muriatic  acid  takes  up  the  hydrate  of 
iron.     "Von  Halier  obtninM  in  an  analysis,  (Kenngott'e'Min.  Notizen,  ix), 

Bi  Bl'ifl         fe  30-86         6a  1-71         ll  19-78=100a7. 
Thia  result  differs  considerably  IVom  other  analyBcs. 

CuErsoooLtA. — L.  Slemanii  eommmiioatea  to  the  author  tliat  he  has  spedmens  of 
Chrysocolla  from  Chili,  which  have  in  the  interior  the  flbcom  structure  and  composi- 
tion of  pure  malachite,  showing  that  the  whole  was  once  malachite. 

In  an  earthy  ChrysocoUa-incrustation  from  Chili,  Berthier  found  sulphuric  acid, 
'■  "      ■"  '      '      '   '1,  p.  310)  obtained  neither  cat- 

The  Chrysocolla  analyaedbySchearer,  {anal.  8,  p.  310),  occurs  with  feldspar,  and 
is  supposed  to  have  resulted  from  the  action  of  sulphate  of  copper  on  the  feldapar. 

Bisehof  obserrea  (Lahrb.  ii,  1885)  that  ailicate  of  copper  may  be  formed  tJirongh 
the  action  of  an  alkaline-,  hme-,  or  magnesia-silicate  on  sulphate  or'nitratc  of  copper 
in  solution.  He  also  ahowa  that  this  silicate  ia  decomposed  by  carbonated  watera, 
producing  carbonate  of  copper.  The  eilieato  ia  slightly  soluble  in  pnre  water,  and 
therefore  may  act  in  forming  the  pseudomorphs  after  carbonate  of  lead  and  llbe- 
thenite,  which  have  been  deacriWL  Its  solubility  and  formation  by  the  methods 
stated,  account  for  its  oocuiTeuce  in  hydrous  silicates,  as  Allophatio.  The  aUcaline 
silicates  are  furnished  by  the  decomposing  granite,  and  the  slilphate  of  copper  by 
altered  pyritous  copper. 

CI.AT  AND   Ol.IVEY  EaM'HS,  EaBTHI-   ILrUUOUS   ALUMINOUS  BltlCAl'ItS. — VatiouB  com- 

pounda  of  this  nature  are  described  on  pp.  !65,  24!l  to  25.3,  and  38'!  to  340.  The  - 
following  are  others : 

Sphragidc,  HaUBlu. — A  yellowish-gray  earth  or  clay,  speckled  with  red,  called 
Lemnian  earth ;  Ai);iDia  n^payit  of  the  Qrcelis ;  Siegclerde  of  the  Germans.  Adheres 
but  little  to  the  tongue,  and  fells  to  pieces  in  water.  Analysis  by  Klaproth,  Beit, 
iv,  338,  specimen  from  Stalimene,  the  ancient  Lemnog. 

FulUr't  ai-£ft,  (Waliel-do,  Wem;  WaiMhon,  ifo«s«i).—Eal'thy  with  a  shining 
streak;  greeoiah-graj,  oil-green  .white,  yellowish,  reddish,  red,  brown;  G.=:l-1 — 2-4; 
feel  eiliier  greasy  or  harsh  ;  adheres  a  little  to  the  tongue ;  falls  to  pieces  in  water. 
Analysis  by  Klaproth,  Beit,  iv,  S38,  and  Thomson. 

Oooni's  in  connection  with  the  chalk,  oolite,  &c.  Found  in  England  at  Nutfield 
near  Riegate,  in  Susses;  near  Maidstone,  in  Kent;  Woburn,  in  Bedfordshire;  at 
Vahls,  near  Aix  la  Chapelle  ;  Kosswein,  iu  Saxony ;  Zwikowetz,  in  Bohemia  ;  and 
oisewhere. 

Potter's  (7%.— Aualyses  of  Potter's  Olay  by  Klaproth,  Beit,  vi,  281,  and  by 
Aubert  and  Berthier,  Diet.  Teoh.  jcvii. 

Seu^jic— .ATarioty  of  halloysite,  analysis  by  Pelletier,  Bend.  Tr.  ii,  36. 


,     ...  _  .  — ,  „ _,  ,  ,  -_     _,   ...     _  .  ;  fracture 

Baa  splintery.     Aiialysis  by  ICobell,  J.  f.  pr.  Chem.  ii,  2B6.    From  Salzbai^.    B.B. 
fiisea  with  intumescence  to  a  white  blebby  glaas ;  in  sulphuric  acid  soluble,  but  not 
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68-00 

14-60     6-00     0-25     0-26      3-60     8-60,  Kkproth. 

53 '00 

10-00    9-75    1-25    0-60    24-00,  K  traee. 

NaClO-lO.Klap. 

48-60 

15-50    6-60     1-SO    0-50    25-50,  KInp. 

67-106 

.  31-850- 2-616 7-280,  Thorn. 

81- 

27-        1- ~-    11,  Klap. 

67-0 

37-0      4-0       1-7 ,'Aiibert. 

60-0 

30-0      7-6 3-4      —    — ,  "aertliier. 

5a-52 
50- 

30-83 B-a2i'cO-80]i6-38      4-60,  KobelL 

Anaaxite,  Breitii. — Anoimite  is  greenieli-white,  pearly,  grnnulnr,  with  clenTago 
in  one  direction  ;  ts-aiiBlnoant ;  H.=2-8  ;  G.=a-26.  Plattner  obtainei!,  (J,  f.  pr.  Oh. 
x¥,  826),  66-7  HJlioa,  11-6  -water,  -witb  mueh  alumina,  a  little  magnesia  and  protoiyd 
of  iron.     A  donbtfal  if  not  bad  speoies.     From  Bilin,  in  Bohemia. 

CiiKTONSTE,  p.  297.— Two  reueiit  analyses  of  thia  minaral  by  G.  A.  Brush,  (com- 
raunicatad  to  the  author,  by  latter  dated  Mfiuehen,  Aug.  7,  1864),  afforded, 
~       ■■■         ■         Slg      Si       ^       ^ 


Oxygen,  10'74     18-29    0- 


-27     0-75 
-98    0-20 

IB- 

■48     0-68 
-04     0-18 

IB - 
8- 

1-85     i-1' 


0-29 


l-04=100-89. 

0-fl2. 

1  ■06=100-46. 


Oiygen,  10-69     18-07 

These  results  of  Mr.  Brush  give  for  the  oiygen  ratio  of  fi,  B,  Si,  12-66  ;  19-47  ; 
10-74  and  12-78  ;  lB-39  ;  10-69.  Adding  the  oxygen  of  the  protosyds  and  peroxyds, 
the  ratio  for  fe+H,gi  becomes  3203:  10-74  and  32-7S  :  10-69,  or  very  closely  3  :  1, 
■while  the  ratio  for  the  oxygen  of  the  protoxyds  and  peroxyds  ia  3 ;  8 ;  the  former 
of  irhich  ratios,  however  eipressed  in  a  formula,  appears  to  be  the  eharacteristio  of 
the  species.  Kobell'a  Diaterrite  afforded  the  oxygen  ratio  for  6,  H,  Si,  1 1  24  :  21  -26  : 
10-80,  and  for  fe+B,  §i,  S2-60  :  10-60,  which  gives  the  saroe  osygen  ratio  3  :  1 
nearly  for  the  baaea  and  silica.  Both  correspond  to  (&',  B)SiI-j-Aq,  with  fi.'  :  H 
as  2  :  8  in  the  Clintonite,  and  1  :  2  in  the  Disterrite.  The  water  is  nearly  -wanting 
in  the  Clintonite,  according  to  Brush, 

If  we  regard  one  third  of  the  peroxyds  in  Brush's  analyeis  as  replacing  silica, 
the  oxygen  i-atio  for  E,  K,  (Bi),  becomes  12-78  :  13-88  ;  17-12 ;  'or  between  the 
bases  and  the  rest  25-64  :  17-12=8:3,  giving  the  formula  (^E'+^K)  (Si,  S!)S. 
which  is  the  formula  deduced  on  pp.  289,  297. 

OofFBK  Glance,  p.  46 A  ovyatal  weighing  half  a  poundhas  been  found  in  the  mines 

near  An^na,  Tuscany.    The  Mount  Catini  Mine  affords  Copper  Glance,  and  also 
Native  Copper,  Red  Copper,  and  Copper  Pyrites. 

CovELiiNE,  p.66. — The  CovellineofLeogang,inSalzbnrg,  occurs  mostly  massive,  but 
affords  minute  crystals,  aoeording  to  Kenngott,  which  present  faces  of  two  hexago- 
nal pyramids ;  the  acuter  pyramid  has  for  its  basal  edges  the  angle  165°  24' ;  and 
the  inclination  of  a  face  of  this  pyramid  on  one  of  the  other  is  150"^  24'.  Color; 
indigo-blue,  witli  aubmetallic  somewhat  greasy  lustre,  a  little  pearly  on  the  cleavage 
face;  streak  black;  H.=l-6 — 2.  G.i=4-63B— 4-590.  Analysis  afforded  Sulphur 
34-30,  copper  64-66,  iron  1-14. — Kenngott's  Min.  Notizen,  Ho.  is, 

DKWBruTu,  p.  386. — A  variety  from  Fleims  (called  Gymnile  by  the  author,  but 
correctly  Daweylite,  as  this  is  the  earlier  name)  afforded  von  Widtei-mann ,  [Jahrb. 
k.k.  GeoL  Rm^s,,  iv,  526),  Si  40-82,  Slg  86-06,  waiei- 31-72,  Pe  0  42,  0  0-59=99-61, 
agredng  closely  with  lEUaehei'a  analyses  of  ijiis  mineral  from  the  same  locality, 
(AnuL  4,  p.  286). 

An  earthy  variety  from  the  same  place  affords  §i  49:06,  Sig  28-50,  ft  16-26,  Pe 
0-89,  0  4-76=99-28,  affording  the  oxygen  ratio  for  S,  %  5i,  nearly  3:2:5. 

Elusite,  p.  108.— This  species  differs   widely   from   Fitchblendc   in  its  lower 
apeoifio  gravity  and  the  large  proportion  of  water. 
64 
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Ebabgiti,  p.  87. — Crystala  of  Enargita,  whieh  are  trimatrio,  have  beett  meaaured 
by  H.  Daubar.  He  obtained  for/:  ^  97°  53'.  Other  observed  plan  ea,  ii,  il, -i!,  li, 
2i,  H,  with  the  pyramida  1  and^.  O  ;  15=140°  29';  wheaoeby  oaloulfttioQ,0  :  li^ 
186°  37',  0  :  ii=lS4°  43',  0  :  21=117°  53',  O  :  1=147°  W.—Pogg.  xcii,  237. 

Pbldspak, — M.  Scheerer  obtains  for  an  olbite  from  Snamm  the  oxygen  ratio  for 
ft,  B,  Si,  1  :  S  :  II;  and  as  the  ratio  is  intevraediata  between  that  of  albita  and  oli- 
goclase,  he  proposes  to  call  it  oligoolaae-albite.  A  feldspai'  from  the  zireon-ayenite 
of  Norway,  analyzed  by  C.  Gmelin,  he  regards  as  oonsistinK  of  1  of  oligoolase,  1  of 
albite.  and  1  of  ortboolaaa  ;  another  from  the  Syenite  of  Bailons,  as  composed  of  1 
of  oligoolase  and  2  of  orthoclase ;  and  t!ie  same  for  another  from  Plonibi^res,  ana- 
lyzed by  Dalesae.  Bull.  Soc.  Geol.  de  Pranee,  [3],  xi,  148.— T.  S.  Hunt  offered  some 
theoretioal  views  on  the  eoiiiposition  of  the  Fddspars  to  the  American  Association, 
at  the  meeting  in  1854,  at  Washington.    See  Am.  J.  SoL,  [2],  xriii,  369. 

GABRONriE,  Bendant  (Traits,  ii,  fl4). — L.  Siemann  obaerves  that  he  has  seen  in  the 
School  of  Mines,  Paris,  truncated  square  prism  of  the  gabronite,  whieh  show  that 
the  mineral  is  Scapolite.     (Communicated  to  the  author). 

Galena,  p.  39. — A  variety  in  cubes,  containing  manganeae,  probably  from 
Hartenrod,  near  Gladenbaob,  afforded  Sandmann,  S  13'80,  Pb83-62,  Fo  0*83,  Mn 
1"20,  Ag  0-14=9949.  H.T=2-B.  G.=l-ll.  B.B,  a  atrong  manganese  reaction.  Ana. 
Oh.  u.  Phartn.  laxxis,  364. 


HKHiTiTffi,  p,  H3. — KokacbaroT  has  el^antly  figured  and  desoribea  several  forms 
of  hematite  crystals  in  his  Materlalen  zur  Min.  Ruaslauds.  Besides  the  plonea 
ennmerated  on.  p.  113,  he  mentions  ^'  as  presented  by  Russian  crystals.  He  ob- 
tained for  .S  :  j;  86°  i  for  |',  terminal  edges  147°  23'  13",  111°  40'  23",  and  for 
the  middle  (or  basal)  edge  114°  46'  20", 


Htdbophilite,  &loclcsr. — A  name  appEed  to  Ohlorid  of  Calcium. 

InooaASB,  p.  197. — Kohseharov  has  published  an  elaborate  memoir  with  many 
fine  figures  on  the  Russian  idoorase.  in  his  Min.  Russlands,  p.  92.  From  crystals 
from  the  Poljakowsk  mine  he  found  0  :  l=il42°  46^'.  Jsfreinogile  is  a  variety  of 
idoerase  from  Finland,  containing  oceording  to  IvanofE,  Si  87-41,  Ca  34'20,  Si  20*0, 
J'e  4-6 0,  £  1-16,  Sa  1'70;=B9'07.  It  is  usually  yellowish-brown,  but  sometimea 
colorless.     Kohscharov's  Min.  Russlands,  116. 

the  rhombolicdron  JR  as  occurring  in 

lonTBiTK,  p,  96. — Two  nnalyscH  of  this  silver  ore  have  afforded  J.  Lawrence 
Smith  the  following  results,  (eommnnicatod  to  the  author  by  letter,  dated  Lonis- 
ville,  Ky.,  Aug.  23,  18M): 

Iodine,        52-634  53'lon 

Silver,  46-5ai=S9'455  46-380— 99-489, 

with  traces  of  copper  and  chlorine. 

Kaolih. — The  anthor  is  indebted  for  the  mode  of  presenting  the  analyses  of 
Kaolin,  on  p.  249,  to  M.  Lonis  Sieroann  of  Paris.  M.  Siemann  observes  that  the  hy- 
drous silicates  of  alumina  proceeding  from  the  decomposition  of  the  feldspars  never 
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contain  more  alumina  than  silioa,  and  they  mostly  come  un(ler  the  formula  SI  Si+ 
aS.  The  apeeiea  CoUyHts.  Allophnne,  Soarbroit*,  and  Milosohine,  which  contain, 
muuh  l©BB8ilioa,  hare  not  proceeded  from  the  deoompoeition  offeldspars,  but  through 
Butphate9  of  alumina  produced  by  the  alteration  of  pyrites.  The  earthy  si licatos  con- 
taining two  or  more  equivalonta  of  eilioa  have  probably  proceeded  .from  the  deoom- 
position  of  aluminous  pyroxeues. 

Lavendulan,  p.  411. — According  to  trials  by  J.  Lindacker,  (Jahrb.  k.  k.  Geol. 
Beiehs..  iv,  665),  Lavendulan  eontains  osyd  of  copper,  arsenons  acid,  and  water, 
with  also  oiyd  of  cobalt,  lime,  and  sulphuric  aoid.  It  is  a  result  of  alteration  of 
different  ores,  and  occurs  with  arsenates  of  cobalt  and  nickel,  niokel  ochre,  copper 
blaek,  and  cobalt  pyrites. 

LEADaiLLiTH,  p.  Sll. — Fig.  1  of  Leadhillite.'ia  taken  from  Molis,  (pi.  13),  but'altcred 
by  the  addition  (though  of  reduced  size)  of  "the  planes  wanting  through  hemibe- 
drism,  (the  right  hand /,  s^    sj   ta),'"  order  to  exhibit  the  relations  of  the  planes. 

Lkeosite,  Thwnson. — Kegarded  aa  a  mechanical  mixture  oteulphates  of  lime  and 
baryta.  Thomson's  analysis  afforded  71'6  of  the  former  to  28 '1  of  the  latter.  From 
near  Leeds,  Yorkshire,  England. 

Lkucopekitk,  p.  61, — The  Salersberffite  of  Kenngott  includes  analyses  4  and  6,  p.  61. 

LluBsTONB  FOE  Htdbaclio  Pdbpose3  ;  StFEOABBoKATii  ot  LiKE.  —  According  to 
■Villeneuve,  (Bull  Soe.  GeoL  de  France,  fa],  x,  342),  the  hydraulic  mortar  owes  its 
character  to  the  formation  of  Gubsalts  of  lime,  magnesia,  alumina,  or  iron,  with  car- 
boDio  acid  and  silica,  that  is,  aalts  containing  an  excess  of  base.  Lime  may  form  a 
aubcarbonate  (containing  two  equivalents  of  lime  and  one  of  acid}  which  is  insol- 
uble, and  has  hydraulic  characters.  This  suboarbonate  contains  half  an  equivalent 
of  water ;  with  the  silica  a  subsilicate  forms  containing  6  of  water ;  and  he  observes 
also  that  there  is  a  aubaluminate  with  7^  equivalents  of  water.  These  subsalts  are 
stable  only  below  a  temperature  of  212"  F.  The  virtue  therefore  of  the  hydraulic 
rock  depends  on  the  eircess  of  basea  or  earthy  ingredients.  M.  DcIcsbq  baa  do- 
teeted  a  kydraled  suhcaThonate  of  lime  in  bone  caverns  of  the  Jura  beds. 

Maonksttb. — A  specimen  from  Madras  afforded  Pfeiffer,  (Ann.  Ch,  u.  Pharm. 
Ixxxii,  219),  l3  SO'Ht,  iftg  46-12,  Ca  O'BS,  Sa  0*42,  £  0-67,  il  0-26,  Si  0'2S,  fl  016, 
P  and  01  trape=SS-S5. 

Mica. — An  elaborate  paper  by  Joseph  Grailich,  on  the  optical  characters  of  the 
micas,  has  recently  appeared  in  the  Sitzungsberichte  der  kais.  Akad.  der  Wiaaen- 
schaften  at  Vienna,  (vol.  xi,  p.  46).  It  contains  the  following  measurements  of  the 
optical  angles  of  micas : 

1.  Plane  of  the  axctiit  the  line  of  the  shorter  diagonal. — Green  in  limestone,  Vesu- 
vius 0°-l°  ;  dull-green  to  colorlaaa,  ib.,  1°  ;  brownish-green,  ib.,  3°  ;  bluish,  ib.,  3"  ; 
white,  from  Baston,  Pa.,  1°-^° ;  green,  ib.,  3° -4°  ;  brown,  from  Upper  Hungary, 
in  oaleite,  4°  80' ;  brown  in  feldspar,  from  Warwick,  4''-6° ;  golfl  yellow,  from 
Baritti,  Brazil,  5°  80' ;  meroiene,  from  Fasaa  Valley,  l^-B". 

2.  Angle  bstvmii  the  optical  axis  0°.— Dark  green  mica  of  Zillerthal ;  ib.  from 
Noruay  ;  dark  olive-green,  from  Eariat ;  blood- red  in  thin  plates,  from  Besztercee, 
in  quarts  ;  from  Eetzbanya,  in  oaleite  with  ohaloopyritc ;  dark-green  from  Goshen, 
(Kew  Tort  probably),  snbmetallic  in  lustre;  liver-brown,  from  Anaksirksarklik 
block,  in  thm  leaves  blood-red,  from  Leonfelden ;  dart-greenish,  from  Kingik- 
torsoak,  Qreeuland ;  duU-red,  from  Magura,  in  granite ;  bluish,  from  Altonberg 
blaek,  from  Horn,  Upper  Austria. 

8.  Optical  axes  in  the  plane  of  the  longer  diagonal. — Brown  mica,  from  Frascati, 
in  aijt-aided  tables,  0°-l  ;  brown,  six-sided  pyramids,  from  Cayuga-lake,  N.  Y.,  l"- 
2°  ;  hesng.  tables,  from  Pellegriuo,  Tyrol,  in  calcite,  O"-!"  ;  blackish-green,  from 
Greenwood  Furnace,  O"-!";  sea-green,  from  Karosnlik,  l°-2°;  chesnut-brown, 
from  L.  Baikal,  l°-2°  ;  liver-brown,  in  large  tables,  5°. 

4.  Doabtfal  as  to  whiah  diagonal  coincides  with  the  plane  of  the  optieal  axel. — 
Brown,  from  Moravia,  6° ;  lirer-brown,  from  Gargenberg,  Suabia,  6°  ;  dark-brown. 
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from  Eden,  Ornnge  Co.,  N.  Y.,  3° ;  pisUohio-green,  from  Qtimor,  2°  80' ;  pinolibeok- 
browu,  from  Siberia,  2°  40',  6.=:2-fi8a;  eea-graen,  from  Horway,  2°,  G.=2'562; 
cheanut-brown,  in  granite,  0°-l°. 

2.  Angla  at  Divergence  above  SO". 

1.  Plane  of  the  axet  in  the  line  of  Iks  ihoTter  diagonal.— Giay_  mica,  from  KolHn, 
in  granite,  50°  12' ;  from  Zinuwald  and  Sehlnckanwald,  in  granite,  51°  50' ;  gray, 
from  tha  Tyrol,in  graaita,  52°  13' ;  ooIorlOBS,  from  Siberia,  60°  30'. 

3.  Plane  of  the  axes  in,  the  line  of  the  lonffer  (fiooonoi.^QreeniBh-bro-wn,  from 
Arendal,  SB" ;  yellowish-brown,  from  Warwick,  69°;  from  Airolo,  Switzerland, 
60°  ;  from  Minsk,  in  yallow  fsldepftr,  82°  BO' ;  pale  greeniflh,  from  Seliwarzanbaoli, 
6!°  13' ;  from  Nartachinsfc,  in  granite,  65°  ;  green,  from  Rothenkopf,  'Tyrol,  66°  ; 
oolorless,  from  Gloria,  Brazil,  66°  86' ;  from  Skogbollt,  near  Kimito,  Finland,  with 
rad  alMte,  61°  25';  from  Waatherafield,*  Connecticut,  in  coarBB-grained  granite, 
G.=3'886, 6'!°  40' ;  colorless,  from  Josefs- Alps,  S.=2-713,  69°  10';  pmolibeok^rown, 
from  Tra<Jiiroa,  Cape  Gloyaa,  Brazil,  69°  26' ;  brownish  to  colorleeB,  from  Middle- 
town,  Conneotiont,  G.=3'863, 10°,  (Ne.  6  of  Silliman,  p.  318)  ;  from  Hnlluk,  Green- 
land, '?0°  36' ;  blonde,  from  Prasabm^,  Hnngary,  10°  40" ;  green,  from  Kassigien- 
goyl^  Greenland,  '71°  ;  pinchbeck-brown,  from  Kaknnda,  Braal,  71°  26' ;  blonde, 
from  Cam,  Bohemia,  71°  40" ;  light-green,  from  Greenland,  11°  60';  pale-brown, 
fhim  Minas  Geraes,  Brazil,  72°  aCK ;  pinclibeck-browQ,  from  Horlberg,  Bavaria,  in 
granite,  72°  2B';  greenish-yellow,  from  Cheater,  Mass.,  G,=2-827,  72°  30°-78°3O'; 
white,  from  Zwiesol,  Bavaria,  74°  ;  greenish-white,  from  Concei^ao,  Brazil,  74°  ; 
eolorlcBs,  from  the  Ural,  74° ;  gray,  from  Gahneikirohen,  Upper  Austria,  74°  36' ; 
piadibedi-brown,  from  Mia^,  Ur^a,  76°  36' ;  gray  to  eolorlesB,  from  Siberia,  G. 
^2-80a,  76°-76°  ;  colorless,  from  Pressburg,  Hungary,  76°  13' ;  pinchbeck-brown, 
from  Engenhos  Corallinhos,  Brazil,  64°-65o  and  68°-69°. 

3.  In  the  following,  crystals  not  well  defined,  and  position  of  the  longer  diagonal 
inferred  from  the  cleavage  forma.  From  Irkutsk,  68° ;  from  Fogaras,  in  IVansyivania, 
in  granite,  69°  ;  colorless,  from  Lobming,  Austria,  69°  20' ;  wine-yellow,  from  Balma- 
russft,  69°  45' ;  sea-green,  from  Elfdal,  Sweden,  69°  58' ;  silver-gray,  from  Schlaok- 
onwald,  Bohemia,  70° ;  from  Pressburg,  69°  42'  to  72°  24' ;  from  Pojanska, 
70°-71°;  from  Grobo,  Banaat,  70°-7O°S6';  from  Gom6r,  Hungary,  70° 
24';  from  TTeaberg,  Bavaria,  70°  40';  from  Jamaiea,  70°  64';  from  Wottawa, 
Bohemia,  71°  15';  from  Brazil,  71°  36';  from  Mvirsinka,  Poland,  71°  60';  greeniah- 

;rellow,  from  Uto,  Sweden,  72°  50' ;  pale  yellowiah-graen,  from  Paris,  Me,  72°  54' 
Wo.  41  and 43  of  SiUiman);  from  Eonabei^, Bohemia,  78°; from Skuttrand,  Norway, 
73°  SO';  greenish,  from  Norway,  74°  10';  pale-green,  from  Chillon,  Switzerland, 
74°  24' ;  yellowi^-white,  from  Zwieael,  Bavaria,  76°  10' ;  yellowish-green,  from 
Serra  de  Oonceigao,  Brazil,  76°. 

4.  Rose-red  Lithia  Micas. — From  Maine,  7i°,  (No.  46  of  Silliman);  from  Chester- 
field, Mass,  7a° ;  from  Siberia,  76°  40" ;  from  Hozena,  76° ;  from  Pennig,  Saxony,  76° 
30';  from Massaohneetts,  in  granite,  (Goshen !  No.  BO  of  Silliman), 76°  10'-76°  40'. 

Fi'om  a  review  of  all  the  observations  and  the  analyses,  aa  far  as  they  have  been 
made,  it  appeal's  that  there  are  at  least  two  great  groups — one  including  the  biotites 
and  phlogopitea,  the  other  the  museovitea  and  lepidolitea.  The  line  between  the 
fast  two  iH  not  at  present  distinct  either  in  composition  or  optical  characters.  Be- 
tween the  two  former  there  is  a  difference  of  composition,  according  to  the  analyses 
made,  and,  as  far  us  known,  the  optical  angle  of  the  phlogopites  is  hardly  below  6°, 
Judging  from  tha  descriptions  of  the  specimens  examined  by  Grailich,  there  were 
but  few  phlogopites  among  them.  The  color  and  general  habit  of  the  phlogopites, 
as  well  as  their  occarrenoe  in  grannlai  limestone,  will  usually  diatingni^  them 
from  either  the  biotites  or  muacovites.  But  mora  analyses  are  req^uired  to  clear  up 
the  whole  subject  of  the  micas,  and  especially  to  ascertain  what  importance,  if  any, 
attaches  to  the  distinction  whether  the  plane  of  the  optical  axes  lies  in  the  longer 
or  shorter  diagonaL  M.  GraUich  shows  that,  with  sbght  esoeptions,  the  angle  in- 
creases with  tne  specific  gravity  in  the  mica  of  a  given  locality.  Thus  seven  micas 
from  Pressburg,  mingary,  have  respectively  the  following  specific  gravities  and  op- 
tical angles ; 

Specific  gravity,    2-714    3-735    2-75B    2-782    2-790    2-798    2-7S6, 
Angles,  _       69-7      70-0      70'6      71'2      72-3      72-4      72-0. 

We  refei-  to  M,  Grailich's  paper  for  his  mathematical  details. 

*  This  must  be  an  error,  as  we  know  of  no  mica  in  granite  at  Weathersfield. 
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MiapicKEL,  p  62  — A  variety  from  near  Miihlbaeh,  in  Ti-ansylvania,  aiFordcd  von 
Haner,  Arsenic  45  OO,  eulpirar  21-36,  iron  33-62=69-88.      Jahrb. /.  k.  h  Reichs., 

WAOnrrE,  Tauitk.— Naerite  has  tlie  feel  of  a  soft  earthy  talo,  and  oonsiata  of  mi- 
nute griiias  or  aeales,  white  and  pearly,  with  a  greasy  fael,  much  like  Pholerite, 
althongh  anhydiouB     Taloite  from  Wioklow,  Ireland,  is  similar.    Analyses;  Thom- 
son, (Ree.  Gea  Soi  May,  1838),  2,  3,  Short  and  Tennant,  (Thorn.  Min.  i,  244) : 
Bi         S!       te      <3a      STg     fitn      H 

1.  Na«rita,  Branawiok,  Me.,    64-44    38-84    4-48 I'O,  Thomson. 

2.  Taloite,  Wioklow,  46-00    3B-20     2-88    9-81  3-94    20,   Short. 

3.  ■    "  "  44-6B    6B-80    710    1-SO    3-30    a'25     6-^5,  Tennaut. 
nioa  hj  Rammelsberg.     It  is  an- 

OrrKKWTE. — Reported  as  ooourring  in  Tuscany. 

?,  of  Wabaterito,  p.  330.     A  very 

Pbncatite,  Sotk. — Analysis  1,  of  Predazzite ;  but  not  a  good  speoiefl. 

fioOKH,  (p.  247). — The  following  are  recent  analyaea  of  different  rooks: 

1.  Granite,  from  the  Valorsin  Valley,  eocsisting  of  quartz,  oligoclase,  and  white 
or  bro-ffnish  mica:  Delease,  Bull.  Geol.  France,  [2],  vii,  424. 

2.  Sed  Syenite  of  Egypt,  conaisting  of  quartz,  red  orthoolaae,  white  oligoolase, 
and  black  mica:  Dalaese,  ib,,  vii,  484. 

8.  Frotogins  of  Mt  Blano,  oonsieting  of  quartK,  orthodaae,  oligoolase,  talo,  and 
mica  :  Delesse,  ib.,  vi,  230> 

4.  Porphyry  of  Lesaines,  horing  a  green  base,  and  the  disseminated  oryBtais 
being  oligoolase :  Delesse,  ib.,  vii,  810. 

6,  8.  Dioritea  of  the  Vossas;  6,  from  Frondi-omfi,  fine  crystalline,  nearly  com- 
paot  in  teiture,  consisting  of  feldspar  and  hornblende;  G.=:a-946 ;— 6,  from  Clefey, 
consisting  of  oligoolase,  hornblende,  and  mica;  color  blaoJi;  6.^2-902;  Deleasa. 

7.  Orartfilite  (Weissstein),  fine-grained,  grayish-white  color,  from  Krems;  only 
0-70  p.  e.  soluble  in  muriatic  aeid ;  E.  Homig,  Wian.  Akad.,  Tii,  68S. 

8.  Mornblende  Slate,  consisting  of  feldspar  and  hornblende,  with  some  chlorite ; 
G.=B-008;  frotnMiltitain  Saxony  ;  contains  small  aeicular  crystalsof  hornblende: 
Bischof,  Lehrb.  da  OeoL 

9,  iO.  JKwo  Slale ;  8,  grayish,  from  Libathan  in  Hungary; — 10,  ib.,  from  Ora- 
witza,  Hungary :  Biechof  and  Kjernlf,  Bisoh.  Lehrb. 

li,  12.  (7/a^5(aie; — 11,  from  Siagen ; — 12,  from  Rofhwaltersdorf,  color  bluish- 
black  ;  Bischof,  Lehrb. 

13.  Ib.  of  violat  color  and  having  a  silky  lustre,  from  Nerothal,  near  Wiesbaden ; 
G,^:2-822;  B.R  fuses  on  the  edges  to  a  gray  enamel;  muriatic  acid  deeoraposes  17 -89 
p.  0.,  removing  a  fourth  of  the  silica  and  alumina,  all  the  peroxyd  of  iron,  neai-ly  all 
the  magnesia,  all  the  lime,  and  less  than  one-third  of  the  potash:  List,  Ann.  Ch.  u. 
Pharm.,  Ixjud,  257.  List  obtained  fram  this  slate  the  sericiie,  (see  p.  223),  which 
is  the  source  of  the  silky  lustre. 

14.  Cia^  Siois  of  greenish  color  from  Naurod ;  6.=rf!-792;  List,  ih. 

15.  16,  17,  IS.  Roofing  Slate; — IS,  purplish-bine,  feebly  glimmering  lustre; 
G.=:2-884;  Lower  Silurian,  of  Kingsey,  Canada  East; — 16,  greenish-blue,  silky  sur- 
face; G.=2-711;  Uppar  Silurian  from  Westburg,  C.  E, ;— 17,  "Welsh  roofing-shlte, 
resembling  No.  15 ;  G.=s2-a24; — 18,  from  Angers,  France,  and  resembling  No.  16, 
but  more  pearly  in  lastre  and  somewhat  taleosa ;  G.^2-882 :  T.  S.  Hunt,  PhU.  Mag. 
[4],  vii,  237.    Part  of  tlie  iron  in  15  and  17  he  su^ests  may  be  peroxyd. 

19.  Foridtoof  Durance,  in  Savoy;— 0,  the  base  of  the  rook;  G.=2-896— 2-934  ; 
general  appearance  somewhat  like  Enphotida,  of  a  greenish  to  dark-groen  color- 
Contains  disseminated  spherules,  (an^jsis  19  S),  which  are  feldspathic,  white  or 
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greenish- white,  and  oftou  ahangod  to  Kaolin  ;  G.:=2-a23;  Delesse,  Ann.  des  M.  [4], 
J^vii.  316. 

20.  Dolerite  from  Maiesner.  consisting,  according  to  the  analysia,  of  47'flO  Labra- 
dorite,  and  4980  Augite:  Heusaer,  Fogg,  lisxv,  298. 

ai.  TVop,  or  DolaritB,  from  Eskiljord-Buoiit,  Iceland ;  A,  compoaitiou  of  the  part 
soluble  in  muriatic  acid  (S6'39  p.  o,);  B,  of  the  part  insoluble  {14-13  p.  c):  Damonr, 
Bull.  Gaol,  da  PrauoB,  [2],  ni. 

22,  28.  Trap  ;  22,  of  Giants  Causeway  ;  23,  of  Fingal's  Caye  :  A.  Streng,  in  Bmi- 
aen'e  Laboratory,  Lieb.  n.  Kopp.,  1862,  868. 

24.  Lana,  from  Heela,  Iceland,  eruption  of  1846 ;  A,  part  soluble  in  muriatic  acid 
(3825  p.  c.) ;  B,  part  insoluble  (84  92  p.  c);  tho  feldepav  was  easily  decomposed  in 
acids,  and  ia  aupposed  by  tha  analyst  to  be  Anorthite :  Damour,  loo.  cii 

26.  Lava  of  Etna,  from  the  eruption  of  1862;  consisting,  according  to  the  analyst, 
of  about  95  parts  of  Labradorite  and  Augite,  2  of  Olivioe,  and  E  of  Magnetic  Iron: 
von  Hauer.  Sitz.  Abad.  Wien.,  si,  87,  1863.     (Abieh  obtained  from  the  lava  of  1669, 

'■■  ■  ■         '      lava  to  conaiatof  64-80 

m). 
28.  2VacAj/(e.  ftoni  Kalabrunnen  ;  G.=3'701:  Biachof. 

27.  28.  Poiffuoiana  from  Vasuviiis  ;  A,  part  solable  in  muriatic  acid ;  B,  part  in- 
aoluble:  L.  Eisner,  J.  t  pr.  Ch..  xxxiv,  488. 

28.  Trass,  or  Rhine  Cement;  A,  part  soluble  in  muriatic  ooid  ;  J9,  part  inaolnble  ; 
L.  Elaner,  ib.,xj:xiii,  21. 

30.  Ola;/,  of  a  reddish  fawn-eolor,  from  tha  river  A  In  GrftisBe,  Rigaud,  Canada ; 
yields  to  heated  muriatic  acid  12-95  p.  c.  of  alumina  and  perosyd  of  iron,  S'97  of 
lime,  and  1-92  of  magnesia:  T.  S.  Hunt,  Phil.  Mag.  [4],  vii,  238. 

For  other  analyses  aee  Bieohof 'a  Lehrb.  der  Geol.,  paBaim ;  Dalesaa'a  papers  in  the 
Bull.  Geol.  da  France,  [2] ;  and  Ann.  das  Mines,  [4] ;  Bunsen,  on  Volcanic  Kocks, 
(a  paper  of  great  interest),  Fogg.,  Ixj^iii,  19t;  E,  Wolff  on  porphyrytic  rooks,  J.  t 

fr.  Chem.,  snaiv,  193  ;  Damour,  on  yolcanic  roclre  of  Iceland,  Bull.  Geol.  da  France, 
2],  vii,  83  ;  A.  Streng,  (paper  referred  to  above);  von  Waltorshaiisan's  "  Vtilta'a- 
ischen  aesteine,"  GOttingen,  J358. 
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Helmersen  has  a  paper  on  the  oondnctibility  of  heat  of  different 
^.  Abu.,  Ixxrviii,  461.  Despreta  published  results  on  the  same  sub- 
n.  do  Ch.  et  5e  Phja.,  yols.  xix  and  xxxti  ;  and  in  the  Oompt.  Rend., 
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Bisi-hof  obBcrves  the  si 
containing  alkalies  are 
Jkne  14,  1864. 

SoHHEiDKBSiTE,  p.  63. — Dr.  J.  Lawrenoe  Smith  finds  that  the  Schreiberaite  (Patera) 
is  quite  common  in  meteorites,  being  often  mistaken  for  magaetic  pyrites.     The 
following  are  the  results  of  three  analyses,  two  of  them  incomplete : 
P         Pa        m        Co      Cu      Si      Si        Ca        CI 

1.  13-92    67-33    25-83    0-33    tr.     1-62    1-63    trace     0'13=100-6e. 

2.  14-86     56-04    26-43    0'41     (i-.        Not  estimated. 

3.  14-53     66'53     28-02    0-28    tr.        Not  estimated. 

No.  1  was  detached  in  small  pieces  from  the  meteorite :  Ro.  2  by  dissolving  away 
the  irou  and  sepai-atiug  with  great  care ;  tJie  silica,  alumina,  and  lime  were  almost 
entirely  absent.  The  mineral,  according  to  Smith,  consists  of  1  P,  2  Ni,  4  Fe= 
Phosphorus  16-47,  nickel  29-17,  iron  55-36=100.     (Communicated  to  the  author). 

Selbite,  Haidinger. — Regarded  as  a  earbonate  of  aiher,  but  probably  only  a  me- 
chanical mixture.  Color  ash-gray  to  black.  Reported  from  Wolfach,  in  Baden, 
and  the  Mexican  miues  where  it  is  called  Plata  AzTit. 

Sebpentine,  p.  282. — On  supposed  pseudomorphs  of  serpentine  after  hornblende, 
pyronene,  and  olivine,  T/i.  ScfUerer,  in  Po^.  xcii,  287. 

SuALTiNE,  p.  56. — TbeSmaltine  containing  11  to  19  per  cent,  of  iron,  from  Schnee- 
berg  in  Saxony,  (analyses  S,  4,  p.  67),  is  the  Saffiorite  of  Haidinger,  (Handb.  hestini. 
Min.  1845)  or  Eisenkobalt^ies,  It  is  essentially  the  same  mineral  in  composition 
with  the  Chathamite  of  Shepard,  (Shepard's  Min.  1844). 
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512  APPENDIX. 

The  Chathamita  of  a  Bew  opening  at  Chatham,  Ct,  haa  been  recently  analjaad  Tiy 
Dr.  F.  A.  Genth,  with  the  following  results,  (Rep,  Crjst.  Palaee  of  K  Y.), 
M  M-11  S  i-na  Fe  11-86  Co  3*82  Ni  0-44 

67-46  (loaa)      6'62  12-92  8-85  10-17 

The  Eissakobaltkies  of  Modnm,  aceording  to  Kenngott,  is  trimetric  instead  of  mon- 
ometrio.     It  afforded  him  a  vertical  prism  of  166°,  parallel  to  whoHe  pianos  eleay- 
aga  took  place;  there  wera   also  two  macrodomes  and  a  brachydouie  ;   H.=6'0  ; 
eolov  tin-white  ;  streak  blact.     Chathamite  has  not  been  obseryecl  in  crystals. 
The  name  Bmaltina  la  sometimea  written  Siitaltite. 

Stahnite,  Breiih. — Amorphous,  of  a  pale  yellowiali  white  color,  with  little  lustre; 
E.=6'B;  6.=3-545;  fracture  eonehoidal  Oontaina  aoeording  to  Plattner,  (Pogg- 
liix,  436),  Silica,  alumina,  and  S6'fi  par  cent,  of  osyd  of  tin.  B.B.  infusible.  Pi'o- 
babij  a  mechanical  mixture.     From  Oornwall. 

Tanhbni™,  p.  73. — Forma  trimetrie,  according  to  H.  Daubei-.  tlio  flattened  prisma 
ptCBentingtheplanea /,.!!,  ll,i!.  iJ:  11=129°  14',  ii:  ii=105°  ISJ', /;  7=102*  50^', 
O  :  15=140°  46'.  [Or  doubling  the  vertical  axis,  the  plonea  aie  /,  il,  it,  ^i,  giv- 
ing for  0  :  II,  181°  23',  and  making  the  dimensions  very  near  those  of  Angleaite  ; 
that  is,  I:  7=103°  504-',  li  :  ]i=62°  56'.']— Fogg,  xeii,  241. 

Tbbatolite,  (Eisensteinmark,  Terra  miraeulosa  Saxoniie). — Pale  violet,  bluish 
grayish  ;  Eompaot  earthy  ;  H.=3-5— 3  ;  6.=2-6.  Ctonposrtion,  3i  4168,  3l  33-86, 
Fe  12-98,  Stn  1-68,  Oa  3-04,  Mg  2'66,  £  0-9S,  fl  14-20,  Sciiiler.  From  the  coal  beds, 
near  Zwickau,  Saxony. 

Tktradyuitk,  p.  21, — The  Tetrady mite  of  the  "Tallui-iumMine,"  Fluvanna  Co., 
Virginia,  affords  Dr.  F.  A.  Genth,  (communicated  to  the  author  by  letter  dated  Phil- 
adriphia,  August  28,  1854), 

Bismuth  63-85,  Tellurium  46 -el =100-52, 

after  deducting  about  a  half  per  cent,  of  gold  and  quartz.  Only  a  trace  of  Selen- 
ium was  fonni  This  is  the  same  mineral  analyzed  by  Fisher.  The  mineral  of  this 
locality  is  broad  foliated,  and  occurs  in  mica  slate. 

Tetradymite  oooura  also,  according  to  Dr.  F.  A.  Genth,  near  Pioneer  Mills,  Cah- 
arraa  Co.,  N.  C,  at  Monroe  Mine,  in  Stafford  Co.,  and  at  Rogers'  Gold  Mine. 

Trtrahedrite,  p.  82. — I,  from  Momahauflen,  nearBiedenkopf : — Occurs  in  agangue 
ofqaarta  and  barytes  in  creenstone ;  H.^4;  color  light  steel-gray;  streak  dull 
cherry-red.  II,  from  Stahlberg  near  Musen,3with  spaQiio  iron;  H.=4  ;  G,^4-58  ; 
atreak  black,  somewhat  brownish.  Analyses  by  Sandmann,  (each  means  of  two 
analyses,  Ann.  Ch.  u.  Pharm.  Ixxiix,  364), 

S  Sb        As       Cu       Fe       Zn      Ag        Ni 

L         24-61     35-65     1-65     38-17     1-69     6-38     0-62     (ro«e=98-57. 

n.      25-63     19-71    4-98     38-41     2-29    6-BO    069     trace,  quartz  0-38=98-46, 

SekvHUnite,  KemigotC,  inelaii&i  anaL  20,  p,  84  ;  and  lih-Hbergife,  the  argentiferous 
Tetrahedrite  or  Polyteliie  of  Gloclcer. 

Thobtte,  p.  812. — The  following  method  is  proposed  by  Ssem an n  for  distinguishing 
the  speoies  Thorite.  The  powder  is  decomposed  easily  by  mnriatio  aoid,  especially  it 
heated;  after  adding  some  drops  of  sulphuric  aoid  to  fie  solution,  it  should  be 
evaporated  to  dryneBS ;  than  turn  some  cold  water  on  the  white  reaidue  and  it  dis- 
aolves  out  the  sulphate  of  thoria — a  salt  which  has  the  property  of  forming  a  pre- 
cipitate in  flocks  which  collect  at  the  bottom  of  the  platinum  crucible,  and  render 
tile  liquid  gelatinous  if  the  solution  is  a  strong  one. — A  pseudomorph  of  thorite 
(oi'angite)  after  orthoclase  is  described  by  H.  Dauber,  Po^.  xeii,  2S0,  June,  1854. 

Topaz,  p.2S9. — According  to  areoent  memoir  by  H,  St.  Claire  DevilleandM.Fouqu^, 
topaz  and  some  other  silicates  containing  fluorine,  when  highly  heated,  lose  the  flu- 
onne  as  fluorid  of  silioinm.  Topaz  thus  loses  2B  per  cent,  of  ttia  fluorid.  They 
arrive  at  £lSii  as  the  formula  of  topaz,  part  of  the  oxygen  of  the  silica  beiug  re- 
placed by  fluoriue.     Oompt  Mend,  xszviii,  317. 


>y  Google 


513 

It  is  remarkabla  that  analyBea  apparsntly  equally  trustTTortliy,  recent  as  well  aa 
old,  giye  for  Andalusite  the  two  formulaa  Si  Si^  and  il  5i*  ;  for  Stawolide  the  two 
Si  Si^,  Si  8i* ;  for  mUimanite,  51  Si'  and  ftl  Si*>  and  perhaps  others  ;_and  now  topaz 
in  the  present  stateofcheniistry  of  the  apeoiea,  ia  divided  between  Si  Si*  and  Si  Si'- 
MoreoTOT  Sphene,  (G)  Si'  is  homceomorphons  with  Euolase  (E)  Si* ;  and  all  the 
above  are  pleomorphous  with  Tourmaline,  (ft',  S,  B)  Bi*.  Kyanite  alone  appears  to 
give  to  all  reoent  analysts  the  same  uniform  result,  Si  Si*;  and  the  uniformity  on 
this  apeeiea  makes  it  more  incredible  that  the  variations  in  the  ease  of  the  other 
epeeies  ahould  be  all  attributable  to  errors  ofsiial5'siB. 

TouEMAiiNE,  p.  210. — Kenngott  has  deduced  eseentially  the  same  formulas  for 
Tourmaline  as  Uiat  given  on  page  211,  except  that  he  writes  B'  O'  for  boraoie  acid, 
and  regarda  it  i^  replacing  alumiaa.    Mln.  Zfotiien,  'So.  ix. 

Tkiphvline,  p.  406. — Altered  forma  of  triphyline  are  mentioned  on  page  401.    L. 


line,  and  occurs  aa  an  incrustation  on  unaltered  Triphyline;  QiBt  Setsrosite, . 
triplite  and  the  Norwich  mineral  are  the  results  of  a  further  change  ;  that  Bur- 
eaiilits  and  Alluimdite  are  connected  with  Triplite  in  origin.  {Cmanvmcated 
to  the  A-uthor.) 

TuBfiuoia,  p.  406. — The  bone  Thirquois,  or  Odoniolite,  according  to  L.  Siemann 
owes  its  color  to  a  phosphate  of  iron,  as  stated  by  Dofr^noy,  (Min.  ii,  361).  True 
turquois,  when  decomposed  by  muriatic  acid  gives  a  fine  blue  color  with  ammonia, 
which  is  not  the  case  with  the  odoutolite.  IliiB  mineritl  has  a  fine  turquois  bine 
color,  and  a  very  compact  but  earthy  textnre.  It  is  formed  along  with  fossil  bones 
or  teeth,  being  like  vivianite  connected  with  organio  phosphates  in  its  origin. 

VoLOEEiTE,  p,  142. — Cumenge'a  mineral,  p.  142,  is  named  Oimiengite  by  Kenngott. 

"Weissiditk,  p.  364. — The  foDowing  are  additional  particulai'a  respecting  this  min- 
eral, from  a  note  by  M.  Jenzsch,  communioated  to  the  author  by  L.  Saamann. — 
Cleavage  parallel  to  a  hemidome  pertaining  to  the  braohy diagonal ;  also  in  two 
vertical  directions  meeting  at  118°  ;  alao  parallel  to  the  macrodiagonaL  Cryst<als 
small  and  not  very  distinct  Oomyoriiioii,  Bi  M-S,  SI  17-0,  jJlg  0-9,K  14'6,  (Sa,  ti), 
2-2,  ign.  0-8.     Insoluble  in  muriatic  aiiid.     From  Weiaaig  in  Saxony. 

The  proportion  of  silica,  alumina,  and  alltalies,  differs  little  from  the  same  in 
Orthoolase ;  and  is  it  not  that  species  i 

"WoHLBBiTE,  p.  34S. — H.  Dauber  has  figured  and  desoiibed  a  crystal  of  Wohlerite, 
(Po^.  xcii,  242).  He  gives  the  crystal  the  same  position  ae  that  by  the  author. 
Adopting  the  lettering  of  £■  494,  it  oontaina  the  planes — 

il      I       iW       iiT       ii       ii       §J       la"       §|       2| 
Dauber's  lettering,  a      m        g  h         b         Ic         d  op  i 

All  but  two  of  which  planea  are  in  Desloieeaux's  figure,  from  which  t  494  was 
taken,  and  one  of  theae  two,  %i,  is  probably  the  correct  symbol  for  that  letteredy  i, 
from  Desoloizaanx.  Tha  angles  according  to  Dsnber  vary  considerably  as  the  faces 
are  not  very  brilliant ;  and  m  fact  he  makes  the  brachydiagonal  what  Descloizeaui 
makes  the  maorodiagonal.  The  latter  gives  for  J  on  the  broad  face  lettered  is,  1B6° 
St',  whencai: /=:S0°  64', while  Dauberobtained  184°  61',  giving  89°  42'  for  the 
same  7:  T.  Using  the  letteciog  of  f.  494,  the  angles  obtained  are  as  follows: 
Dauber,  ii :  i!=i09°  2S'.  Desoloizeaux,  109°  57'. 

is  :  ir=108''  64'.  106°  21'. 

il :  11=130=  46'.  131°  32'. 

il :  ^=116°  IT.  116°  56'. 

Dauber's  measuremeats  ot  J:  il  however  varied  from  134°  21'  to  186°  24'. 

■WoLKONBKorrn,  p.  339. — This  species  has  H. =2—2  o ;  G.=2-218-2-803,Breithaupt 
AnalyaiabyIvanoff.(Kotschai'ov'aMin.  Eusal.  145):  Bi  36-84,  Sr  18-88,  Pe  17-86, 
Si  3-50,  Sin  trace,  Ca  1-89,  S  22 ■46=100-89. 

ZiMO  Bloom,  p.  460. — Oecura  with  ores  of  zinc  and  lead  atBleiberg  and  Saibel  in 
Carinthia,  and  has  probably  resulted  from  the  decomposition  of  Calamine. 
65 
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ANHOTATED  IWDEX  TO  THE  USEFUL  METALS  AND 
METALLIC  OKES. 

GrOLD. — Nalive  Gold,  (p.  1),  DisSinguished  from  all  miiierale  it  resembles  by  ita 
flntteuttig  under  d  hammer;  its  euttiag  like  l«tid.  altbough  considvrablj' harder; 
ita  resisting  tlie  option  of  nitric  acid,  hot  or  eold ;  ita  higli  specific  gravity. 

Gold  also  oceurs  in  Ooid  Anudgam,,  (p.  15),  Sylvanite,  [p.  B4)  and  NagyamU,  (p.  65). 
Also  aometimee  in  traces  in  Pyrites,  Oalena,  Clialcopyrite,  Native  Tellurium. 

PLATINUM.— IRIDIUM.— PALLADIUM.— A^aiit^  Platinum,  (p.  12),  the  source 
of  the  platinum  of  oonimeroe,  is  diatingniahed  by  the  same  tests  as  gold;  and  it  ia 
mainly  on  account  of  its  malleability  that  it  occurs  in  flattened  grains  or  scales. 
PlatiniTidi'iin  (p.  IS)  is  another  ore  aomewhat  harder.  Jridosmine  (p.  19)  resem- 
blea  platinum;  out  it  scratches  glass,  and  gives  the  reaction  of  osmium,  besides 
being  rather  brittle.'   Native  FMadium,  {p.  14). 

SILTEE. — The  important  Silver  minerals  are;  I,  .ffaiiwe  Siiiiej',  (p.  15),  sectile 
and  malleable  like  gold,  the  only  one  that  bos  a  white  color;  iy  Silver  Glance  or 
Saiphuret  of  Biher,  (p.  87),  blaokieh  lead  gray,  cutting  (unlike  the  followlne)  nearly 
like  pare  lead,  cubic  in  crystallization  ;  3,  Fyrargyrite  and  ProusUteot  Ruby  Silver 
Ore,  (pp.  71-78),  ruby  red  to  black,  always  giving  a  bright  red  powder ;  4,  FreiaU- 
henite  or  Gray  Silver  ore,  (p.  78),  ateel  gray,  rather  hiittle  and  powder  steel-gray ; 
5,  Stephanite  or  Brittle  or  Block  Silver  ore,  (p.  8S),  iron  black,  and  giving  on  iron 
blftob  powder ;  6,  Kerargyrite  or  Horn  Silver,  (p.  92),  resembling  a  darit  colored 
gray  or  greenish  wax,  and  cutting  like  wax  ;  7,  Mmbolile  or  Chloro-bromid  of  Sil- 
ver, (p.  93),  like  the  last,  but  more  greenish.  These  ores  yield  silver  easily,  when 
heated  on  charcoaL  Besides  these,  Telrahedrite  or  Gray  Copper,  (p.  82),  is  often  a 
valuable  silver  ore ;  Galena,  (p.  39),  which,  although  seldom  yielding  over  seventy- 
five  ounces  to  the  ton,  affords  a  considerable  part  of  the  silver  of  comn  " 
other  rarer  silver  ores,  see  pp.  18,  35,  48,  44,  48,  (14,  71,  74,  76,  85,  87,  9i 

COPPEH,— The  more  valuable  species  are:  1,  Native  Copper,  (f.  17);  S,  C/uiko- 
pyrite  or  Goppir  pyrites,  (p.  68),  of  a  brass  yellow  color,  aQrat<Jied  eaaily  with  the 
point  of  a  knife  blade  and  giving  a  greenisli  black  powder ;  3,  BaTiihaTdtite,(  p.  600), 
and  Cuban,  (p.  68),  which  are  similar  to  the  last  but  paler  ;  4,  Mrubescite  or  Purple 
Copper,  (p.  38),  pale  yellowish,  with  a  slight  coppery  tinge,  but  tarnishing  external- 
ly to  purple,  blue,  and  reddiah  tints ;  eauly  scratched  with  a  knife  blade,  and  pc^- 
der  grayish  ;  5,  Copper  Glance  or  Vitreous  Copper,  (p.  46),  of  a  dark  lead-gray  eol- 
or,  aad  powder  similar,  resembling  some  silver  ores,  but  yielding  copper  and  not 
silver,  when  heated  on  charcoal ;  6,  Telrahedrite  or  Gray  O^per,  (p.  82),  of  a  aome- 
what paler  steel-gray  color  and  powder ;  7,  Red  Copper,  (p.  101) ;  8,  Black  Copper, 
(p.  109,  ISfl) ;  9,  Malachite  or  Green  Carbonate  of  Copper,  (p.  458),  of  a  bright  green 
color,  sometimes  earthy  in  the  fracture  and  sometimes  silky ;  \i>,  Amrite  or  Bhie  Mal- 
achite, (p.  4S9),  of  a  rieh  deep  blue  color,  either  earthy  or  vitreous  in  lustre.  All 
the  above  are  acted  on  by  nitric  acid,  and  the  solution  deposits  a  red  coating  of 
copper  on  a  atrip  of  polished  iron  ;  II,  ChryaocoUa,  (p.  309),  a  silicate  of  copper, 
resembling  the  Green  Carbonate,  bnt  paler  green,  and  usijally  having  a  close  textore, 
(never  fibrous),  a  smoother  surface  and  somewhat  waxy  lustre,  although  occurring 
usually  only  as  an  incrustation  ;  li,  Atacamite  ot  Chlorid  of  Oopper,.(p.  138),  of 
deeper  green  than  Malachite ;  18,  Sulphate  of  Copper,  in  solution,  (p.  3S0).  For 
rarer  ores,  see  pagfB  36,  (araenical) ;  43,  laelenid);  48,  66,  78,80,82,  84,  86,  87, 
(different  sulphur,  arseoioal  and  antimonial  ores);  309,  (silicate) ;  360,  363,  368, 
(cbromates,  vanadate);  375,  330,  (sulphates);  412,  420,  421,  42C,  (phosphates  and 
arsenates). 
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trhon  heated  oa  charcoal.  There  are  also  Native  Quiutsilver,  (p.  14);  Amalgwn, 
[p.  16] ;  Selenid,  (j).  S3) ;  Chlorid  and  lodid,  (p.  89,  96).  Tatrahodrite  (p.  82)  Bome- 
timea  coutama  this  metal. 

LEAD. — Galena  (p.  39)  is  the  only  abundimt  lead  ore;  it  ia  a  lead-gray  brittle 
ore,  yielding  lead,  when  heated  with  charcoal.  For  other  ores  see  pp.  42,  44,  66, 
(Selenid  and  Tellurida);  10(1,  lit,  126,  127,  128,  (Oxyda) ;  B69,  361,  362,  (Ohromate 
and  Vanadate);  348,  (Tungstate) ;  370,  371,  372,  374,  376,  390,  (Sulphatea),  of 
which  Angleaite  (p.  370)  ia  the  oommoni  one ;  400,  401,  (phosphate  and  arsenate)  ; 
462,  (carbonate). 

ZIHC. — The  most  important  or^  are:  I,  Smithsonite  or  Carbonate  ofZini:,  (p. 
4*7),  and  2,  Calamine  or  Silicate  of  Zinc,  (p.  818) ;  they  are  alike  in  a  white,  eray- 
ish-white,  or  greenish-white  color,  commonly  a  alight  waiy  lustre  and  emootli  look, 
(often  atalaetitio  or  mararaillary),  yet  sometimes  earthy;  and  a  hardness  such 
that  the  Burfaoe  ia  acratohed  with  a  knife  blade  with  some  little  difficulty.  They 
differ  in  their  action  with  muriatic  acid;  when  tiie  surface  is  dmsy,  the  silicate 
showa  projectiona  of  minute  rectangular  prisma.  Zincite  or  Red  Zine  ore,  (p.  110), 
is  also  important;  it  is  bright  red  and  very  distinctly  foliated.  Mlende  or  Sulphn- 
ret  of  Zinc,  (p.  45),  ia  a  eommon  ore,  having  a  yellow  to  black  color  and  resinous 
lustre,  and  distinctly  oleavable  ;  the  black  varieties  are  sometimes  a  little  metaliio 


n  lostre,  but  the  powder  is"  nearly  or  quite  white,  For  other  Zinc  Orea,  s(  .. 
127,  (oxyaulphuret);  166,  189,  (silicate);  384,  (sulphate);  409,  (phosphata) ;  418. 
(araeaate)]  460,  carbonate), 

COBALT,  NICKEL.— The  ores  of  cobalt  of  first  importance  are,  Smaltine,  (p.  SB), 
and  Cohaltine,  (p.  57),  both  of  nearly  a  tin-white  color,  with  the  powder  grayish- 
black,  color  aometunes  verging  slightly  to  gray.  The  Slack  Oxyd  of  Cobalt,  (p. 
136),  a  kind  of  bog  ore  and  very  impare,  is  sometimes  sufficiently  abundant  to  be 
Taloable.  The  uaefnl  orea  of  nickel  are  Cliloantkite  or  the  niekeliferoua  amaltine, 
(a.  68),  Oersdorgite  or  Nickel  Glance,  (p.  68),  and  Copper  Mckel,  (p.  62),  the  latter 
distinguished  by  a  pale  copper  red  color.  For  other  ores  of  Cobalt,  aee  pp.  41,  44, 
63,  67,  (aulphurat  or  arseniuret) ;  886,  (aulphate) ;  416,  (arsenate) ;  461,  Icarbonate)  ; 
of  Mckel,  43,  49,  ianlphuret) ;  63,  69,  (arsenical  or  antimonial) ;  389,  (silicate) ;  386, 
(sulphate) ;  418,  (arsenate) ;  461,  (carbonate). 

MANGANESE,— Common,  as  PjiroZus!(e,  (p.  126),  tmA  Fsilomelane.  (p.  136),  both 
black  or  grayish-black  orea,  and  having  little  lustre,  and  a  blackish  streak  or  pow- 
der, in  whifi  laat  particular  they  are  distinct  from  the  iron  ore  called  Limonite,  with 
which  they  are  often  associated,  and  also  from  Hematite  or  Speonlat  Iron.  Wad 
(p.  136)  is  an  earthy  bog  manganeae,  Bometimes  abundant  and  valuable.  Mangatiile 
(p.  180)  ia  abundant  in  certdn  minea,  bnt  is  of  little  value  in  the  arte,  because  of 
Its  containing  so  little  oxygen,  (one  third  lese  than  Fyrolusite),  to  which  fact  Bend- 
ant  alludes  in  his  name  for  the  speeiea,  Acerdese;  it  differs  from  pyroluaite  in  its 
reddish-brown  powder.  For  other  manganeae  orra,  aee  pp.  41,  66,  (sulphuret);  B3, 
(arsenical);  117,  118,  (ojcyds);  161,  186,  (silicates);  399,  406,  408,  (phoaphatcs) ; 
446,  462,  (carbonate). 

CHROmUiL— Chromic  Iron,  (p.  105),  a 
ring  mostly  in  Serpentine,  is  the  sonrce  of 
ates,  see  p.  869. 

lEON.— The  important  iron  ores  arc:  1,  ffematiie  or  Specular  Iron,  (the  aijionriyt 
or  blooditonc  of  Thcophrastns),  (p.  118),  characterized  by  its  blood-red  powder,  and 
ocenrring  either  earthy  and  red,  or  metallic  end  dark  steel  gray  ;  in  the  latter  con- 
dition vary  hard,  a  knife  point  making  no  impression  ; — 2.  Magnetite,  or  magnetic 
iran  ore,  {p.  106}',  as  hard  as  the  preceding,  but  having  a  black  powder,  and  being 
attraotableby  a  magnet; — 3,  Limonite,  called  also  brown  hematite,  (p.  181),  a  softer 
hydrous  ore,  affording  a  browniah  yellow  powder,  earthy  or  semimetailic  in  appear- 
ance, and  often  in  mammillary  or  atalaetitic  forms ; — i,  ChalyUte,  or  SpatMc  Iron, 
(p.  444),  a  sparry  ore,  of  grayish,  grayish-brown,  and  brown  colors,  very  diatinctly 
cleavable,  turning  hrown  to  b\s.&k  on  exposure.    The  common  clayey  iron  ores  are 


,  Google 


516  ANKOTATED   INDEX. 

impure  oras,  either  of  Spathic  Iron,  Limonite,  or  Hematite ;  wliea  the  last  they 
are  red;  when  brown,  radcliah-brown,  or  yellowieb -brown  to  black,  they  may  be 
either  of-the  two  former.  One  of  the  most  common  ores  of  iron  is  Fyrites  or  snl- 
phuret  of  iron,  {p.  64),  a  pule  yellow  brKss-like  ore,  hard  enongh  to  strike  fire  with 
steel,  and  thus  nnlike  any  copper  ore,  and  all  aimilar  oras  of  other  metala.  Marcos- 
ite  (p.  60)  is  similar,  but  is  prismatic  and  often  created  in  its  forms.  Pyrrkotine,  or 
Magnetic  Pyrites,  {p.  50),  is  less  hard  and  paler,  or  mora  gi'ayish  in  color.  Letico- 
pyrile  and  Mispiekel,  (pp.  61,  63),  are  white  metallic  araenioal  ores,  somewhat  re- 
aemblinc  oras  of  Cobalt.  Ilmenite,  or  Tetanic  Iran,  (p.  116),  reaemblea  flpeoular  iron 
closaly,  but  has  not  a  red  powder ;  it  is  abundant  in  some  regions,  bnt  not  valued. 
For  other  iron  ores  see  pp.  S80,  885,  887,  889,  (Snlphatea) ;  S99,  406-408,  416,  424, 
437,  431,  (phosphates)  ;  422,  (arsenate) ;  464,  (oxalate). 


TITANIUM.— The  only  ore  of  this  metal  of  any  vaiae  is  Entile,  (p.  I'JO). 

ARSENIC— JVo/iMS  AnenU  (p.  23)  is  one  sonrea  of  arsenic,  bnt  it  is  too  rare 
to  be  of  much  ajail ;  ft!so  OrpinKnl,  (p.33  ),  a  sulphui'-j'ellow  foliaceoua  and  some- 
what pearly  mineral,  and  Meaigar,  {p.  SI),  bright  red  and  vitreons.  Arsenic  is 
mostly  derived  for  the  arts  from  the  arsenical  ores  of  iron,  cobalt,  and  nickel. 

AHTIMONY.— S(iin?(e,  or  Gray  Antimony,  (p.  S3),  is  the  source  of  the  antimony 
of  commerce.  It  is  a  lead  gray  ore,  usually  fibrous  or  in  prismatic  crystals,  and 
diatinguishad  fi^jm  a  similar  ore  of  manganese  by  its  perfect  diagonal  cleavage  and 
its  easy  fusibility.  Antimony  occurs  also  in  numerous  ores  of  lead  and  silver,  {p. 
72),  and  of  nickel,  (pp.  63,  59) ;  also  as  oxyds,  140,  141. 

BISHVI'B.— Native  Bismnlh,  (p.  20),  the  source  of  the  metal  in  the  arts,  is 
whitish,  with  a  faint  reddish  tinge,  has  a  perfect  cleavage,  and  is  very  fusible.  For 
other  bismuth  ores,  see  pp.  16,  21,  3S,  44,  78,77,  81,  88;  I41,(oxjd)i  181,  (silicate); 
462,  (oarbonate). 
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Abiohite  428 

Abrazite  322 

Acftdiolite  819 

Aoei  iese   ISfl 

Achates  161 

Aohinte  809 

Acbmatit   >0R 

Achmita  176 

A  hroite   271 

Aoioular  Bismuth  81. 

Aeienbte  31 

Aoid  Antimonons  141, 142. 

Areenons  139 

Borocie  144 

Oarbonic  144 

Mmiatio  97 

Sulphuno  1*3, 

gulphiiroTiB  143. 

Tuugatie  143 
Aoimte  166  176 
Aotmobts  Actinote,  170, 
Adamant   24 
Adamantine  spar  111. 
Adinole  248 
Adulana   242 
.aaelforsite  16S  SOS. 


,i^;eiihTuit«  SE7 
Aftonite,  83. 
Agalmatolite,  2S2,  276. 
Agnphite,  406. 
Agaric  minemi,  488. 
Agate,  146. 
Agneaite,  462. 
Aikinite,  SI. 
Acustita,  ;t96. 
Akantieon,  206. 
Akmit,  176. 
Alabandine,  41. 
Alabaster,  377, 439. 
Alalite,  159. 
Alaun,  382. 
AlauDstein,  388. 
Albin,  304. 
Albita,  240. 
Alexandrite,  122. 
Alserite,  203. 
Alizite.  339. 


Allagite,  167. 

Allonite,  208. 

Allemontite,  Araanieal  An- 
timony, 22. 

Alloohroita,  191. 

Allogonite,  410. 

Allomorphita,  366. 

AUophane,  8S6. 

Allopbana,  Opal,  831. 

AUuandite,  407,  613. 

Almagrerite,  371. 

Almandine,  191. 

Alstonite,  461. 

Altaite,  44. 

Alum,  Native,  382. 
Ammonia,  883. 
Faatber,  881. 
Iron,   Mi^neaia,    Man- 
ganese, Soda,  382, 

Aim  ■ 


niiate,_  98. 

Fluosiiicate,  269. 

Hydrate,  128. 

Hydrous  Silioatea  (ear- 
tliy),  165,  249  to  253, 
BS7  to  340,  604. 

Mellate,  476. 

Phosphates,  428,  432, 

Sulphate,  S81,  388. 
limine  SaatSe  alcaline,  07. 

sulfatee,  381. 

phospbat^e,  424. 
Alnminite,  889. 
Alnmooalcite,  151. 
Alumstone,  388. 

Alunite,  388. 
inogen,  3S1. 
lalgam.  Native,  15. 
Gold,  16. 
Amauaite,  242. 

!0n  Stone,  242. 
Amber,  46S,  503. 
Amblygonite,  409. 
Ametnyat,  146. 

Oriental,  111. 
Amiant,  172. 
Amianlioide,  174. 
Amiantboide  magneaite,!  33. 


Ammiolite,  142. 
Ammonia  alnm,  888. 
Ammo>iia,Bicarbonate,464. 

Muriate,  92. 

Phoapbate,  413. 

Sulphate,  S79. 
Amoibite,  58. 
Amphibole,  170. 
Ampbibolite,  172. 
Amphigene,  231. 
Ampbodelite,  234. 
An  £^euite,B.  Chrome  oehre. 
Anafeime,  318. 
Analcime  carnea,  200. 
Anameaite,  247. 
Anataee,  121,608. 
Anauzite,  SOG. 
Andalusite,  257. 
Andesine,  236. 
Andreasbargolite,  323. 
Andre  elite,  328. 
Anglailte,  416. 
Aiiglesite,  370. 
Anclesite,  Ciipreona,  890. 
Anhydrite,  369. 
Ankerite,  441. 
Annabergita,  418. 
Anorthite,  234. 

ophyllite,  172. 

HJ;drons,  176. 
Antboeid  elite,  304* 

Anthraconita,  439. 
Antiedrit,  828. 

Antimoine  natif,  31. 

osidi5  Bulfure,  141. 


AntimoQ,  Gediegen,  21. 
Antimon-arsa^,  22. 
Antimonate  of  lead,  142. 
AntimonWeiide,  141. 
Antimonbliithe,  140. 
Antimonglan 
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;,  410. 


of  quicksilver,  142. 
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nickel  6S. 
oabre,  141, 142, 
silver   36. 
Eulphuret  of  gilver, 
7B 
Antuuonite  33. 
Antimait1.upfei^1aiiz,  82. 
Antimonnickel,  68. 
ADtimonnioLelglanz,  SB. 
Atitimonoolier,  141. 
AntiDionaplivllite,  140. 
Antimonuxyl  UO,  141. 
Antimoneaureebleioxyd,! 
Antimonsilbar,  35. 
AntimonBilberblende,  77. 
AntimoEj  Native,  31. 

Arsenipal   33. 

Grav  33 

0-^yd  of  140,  141. 

Plumoae  ore  of,  78. 

Red   141 

Sulphuret  of,  83. 

White   140. 
Antimony  blende,  141. 

bloom   140. 

Antn  in  elite   829. 
Apatelita  383 
Apatite,  398. 
Apatoid,  508, 
Aplianesite.  428. 
Aphrite,  Aphrizite,  370, 48 
Aphrodite  381 
AphrOBiderite   397. 
Aphtholose  Apthitalite,38 
ApbtboDite  82 
Apjohnite  382 
Aplome  193. 
Apophyllite  304. 
Aqnamaime  178. 
Arsoxene  364 
AriE;onite  44'< 
Aragonipatli   448. 
Arcanite  365 
Arendahta    '06. 
Arfvi^onlte  172. 
Argent  antimonial,  86. 

antimonie  Bii]fnrfi,77,7' 

lodnr^  9fi 

gns  antimonid,  79. 
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Argentine,  489. 

Argon  tita,  37. 

Argjrose,  87. 

Arieite,  333. 

Artansite,  133.     . 

Arpidelite,  388. 

7,  Arquarite,  16. 

Arragonite,  448. 

Arsenate  of  lime,  414. 

ARSENATES  398. 

ABHTniions  398. 

HiDRons  411. 

Areeneisen   81 

Arseneisensinter,  482. 

Ai^englans,  32 

2  Araenio  NatiTe  32. 

oxydfi    139 

snffai^  SI 

•^ulpbuiet  31,  32. 

White  189 

IreenHal  antimony,  22. 

Arsenitite  i   Pharmaoolite, 

Arsenikalkias   bl, 
Arsenitantimon  22. 
Areenibbletspath,  ir.   Mil 

AraeniLbiamntli  ^i.Ealyti 
n  LUithe  139,414. 
ArsenikeiBen  61 

[Manz  I  Arsenglai 


rotellnr 


!,  64. 


All 


iksre; 


62 


8ulfur6  S7 
Hulfir6fle^ble.  71. 
sDlfnr^  fiB^ile,  86. 


Arsetiikkobaltbie: 

Araenikmangan    63 
;g  Arsenitkupfer  86 

Areanikniekel  B2  66 

Arseniksilber  36 
:6  Arseniksilberblende  78. 

Arsenik  ainter  419 

Arseniosidarite,  61   422 

ARSENIUREIS,  80-88 

Arsenite,  139. 

Arsenoeroeite,  432. 

Araanolite,  188. 

Arson  opy rite,  62. 

Araenons  acid,  139 

Arson  phyllita,  140 

AelMstus,  IB9,  173 

Aebolan,  136, 

Asparagus-atone,  8MP 
fl.  Aspasiolite,  216. 
Asphaltum,  469. 
Aeteria,  111. 
Astrakanite,  S79. 
Atacamite,  188. 
Atelesite,  183. 
Atlaserz,  48  8. 
Athariaatite,  308. 
Atramenstein,  ».  Miey 
;t  Angite,  168. 
Augustite,  896. 
Auina,  230. 


Autom  elite,  103. 
Autanite,  480. 
Aventnrine  qnartz,  147. 

feldspar,  246. 
Axinite,  213. 
Azorite,  360. 

Azore  spar,  or  stono,  404. 
Azurite,  469,  404. 

Babingtonite,  178. 

Ba^atioaite,  308. 

Baierine,  863. 

Baikalit,  169. 

Bftlaa  ruby.  108. 

Ballesterosite,  66. 

Baltimorjte,  283. 

Bamlite,  364. 

Baralite,  340. 

Barnhardfite,  600. 
3,449. 

Baroselenlt,  366. 

Baraowite,  236. 
-  BarystroQtianite,  451. 

Baryta,  Carbonate,  449. 
Garb,  of  lime  and,  461. 
Snlphate,  366. 
Sulphato-oarb.,  460. 
1.  Barytee,  868. 
Bat  y tine  366 
Barytooaloite  463 
Barjto-oelestine   369. 
Barytophjllit  398 
Baaalt  162  347 
Baaanite  148 
Basanomalan    116 
Basioerine  96 
Bastite  165 
Batrachite   1S4 
Baudiseente  441 
Baalite  248 
Beaumontite   330 
BPilatain    176 
Bambreeh  '   T  fa 
Bell  metal    re  >") 


Berg  or3  stal   1 4S 
"ei^kolz      S6 

oigmann  te   S"7 
Bergpei.h.  489 
Beigseife    26' 
Bergtheer  469 
Bernarde  u  Ketinite. 
Bernstein  46b 
Beryl  178 
Berthiente  73  608 
Berzeliantte  43 
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Berzeliit,  IM. 

BloimolybiJat,  849. 

Breunneritc,  443. 

Berzeline.  43,  232. 

Bleinifipe,  142. 

Brevieite,  837. 

Berzelite,  13B. 

Bleinieritb,  142. 

Brewatorite,  332. 

Baadantitfl,  232,  423. 

Bleioxyd,  109. 

Erewsloline,  471. 

Bieberite,  385. 

BleUoheelat,  348, 

Brittle  silvef  ore,  86. 

Bildstein,  262. 

Bleifccliiramer.  75, 

BcotliKntita,  891. 

Bicisulphotrioupbonat,  371. 

Bromie  silver,  93. 

Biotine,  236. 

Bleischweif,  40. 

BSOMIDS,  S9. 

Biotite,  225. 

Bleivitriol,  37t). 

Broraite,  93. 

Birouaa.  406, 

Blende,  45. 

BroTnlite,  451, 

BiamuUi,  20. 

Blodite,  319. 

Bromsilber,  93. 

Aoicnlar,  81. 

Bloodstone,  143. 

Brogniardite,  76. 

Carbotiate,  462. 

Blue  osbestus,  279. 

Brogniartin,  374. 

Bronzite,  160. 

Oxyd,  141. 
Silicate,  181. 

feldspar,  404. 

Brookite,  123. 

iron  earth,  416. 

Brosaite,  442. 

iron  Btone,  379. 

Brown  coal,  26. 

fere.  16. 

iron  ore,  131. 

Bulfiir^  plumbo  euiri 

malachite  iB'* 

hematite,  131. 

fere,  81. 

spar  404 

oahre,  131. 

Sulphnret,  88  78  77 
Telluric,  31. 

vitriol  380 

apar,  443,  441. 

Blutstein    lib 

Brueite,  133,  136. 

Bodeniti  210 

Buchokite,  a65. 

blenda,  181. 

Bohnen   131 

Bucklandite,  206. 

nickel,  44. 

Bof,  butter  473 

Buhrstone,  148. 

oehre,  141. 

Bofe  lion  ore  131 

Buntbleier.1,  400. 

BilTer,  16. 

Euntkupfcrerz,  33, 

Bismuthine,  33,  503 

Bola  262  603 

Buratite,  460. 

Bolognian  spar  S66. 

Buatamite,  167. 

Bitterkalk,  441. 

BoltoEite  lb7 

BultermUcharz,  92. 

Bolua   252  50' 

Bxitjrite,  478. 

Bitter  apar,  441,  443 

Bonsdorffite  215 

Byssolith,  170. 

Bitterspath,  441. 

Boraeioaeid   144 

Bytownite,  287. 

Bitumen,  469. 

Elastic.  411. 

BORATES   392 

Gacholong,  161. 

Boras  3q4 

Caooxene.  434, 

Bitnminons  eoal,  26 

Borazit  S9a 

Cadmium,  Sulphuret  of,  51 

Blaetcopper,  109,  117  138 

Bornite   21    IB 

Cairngorm  stone,  147. 

hematite,  136 

Bomstein  ;   Bernstein. 

Calaite,  406, 

mangauese,  135 

Borocalote  394 

Calamine,  313,  447,  503. 

silver,  86. 

Borosilieateoflinie.384. 

Cupriferoua,  426. 

lead,  28. 

Borsiurerkalk  394 

Electric,  313. 

jack,  45. 

Botvyogen    187 
Botryolite   J34 

Blakeite,  380. 

Calaraito,  172. 

Blattererz,  66. 

Boulangente  31 

Caloareoua  apar,  435. 

BUtterkies,  v.  Marcasite 

Bournonifa  80 

tufa,  439. 

Bliittartellnr,  66. 

Caloedony,  145, 

Blatterseolith,  330 

Bo  warn  ta  -Sd 

Caleite,  435.  508. 

Blaubleierz,  89. 

Branchite  472 

Caledonita,  872, 

Brander/  v  IdnaLine. 

Callais,  405. 

Blaueisenstein,  37fl 

Biandiaita   29" 

Calomel,  89. 

Blauspath,  404. 

Braiinbleierz  4(0 

Biei,  17. 

Calyptolite,  195. 

Bleierde,  462. 

Braunite   117 

Canaan  it  e,  303, 

BleifaWers,  80. 

Oanci-inite,  283. 

Bleigelb,  S49. 

Braunateiu  118 

Candite,  103. 

Bieiglanz,  30. 

Pieroontiaeher  206. 

Oaneblatein,  191, 

Bteiglas,  v.  Anglesitc. 

Grauer,  130. 

Cantalite,  145, 

Eleiglatte,  109, 

Schwavzer,  136. 

Caoutchouc,  Mineral,  471. 

Bleigummi,  431. 
Bleilasur,  890. 

BrannsteinMesel,  190. 

S57X'"-"- 

Breialakite,  ISO. 

Bleihornerz;  463. 

Coporcianite,  384. 
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Carbooerine,  456. 

Chasterlita,  246. 

Coal,  Mineral,  26. 

CARBONAIIIS,  4M. 

Oheaay  copper,  459. 

Cobalt,  Arflouata  of,  416. 

AsHYDEons,  484. 

Chessylite,  459. 

Areenioal,56,67,6S,67. 

Hydkobs,  454. 

OiiaatoEte,  257. 

Cacbonata,  461. 

Carbonie  aeid,  144. 

Earthy,  186. 

Carbunoulns,  ISO. 

Chileit,  129,  504. 

Glanca,  67. 

Carinthine.  112. 

Ohiltonite,  814. 

Gray,  56. 

CarminiW,  410. 

Cliimboraiita,  b.  Aragonite. 

gris,  66,  57. 

Carminepatli,  410. 

Cbiolite,  98. 

oxide  noir,  186. 

Onrnat,  2B0. 

ChiTiatite,  77, 

Red,  416. 

CarnUian,  147. 

Ohladnite,  503. 

Sulphate,  885. 

Carolatbine,  SOO. 

Cbloantbite,  66. 

Carpholite,  316. 

Chlorastrolite,  315. 

Carpbosiderite,  481. 

Chlorhydric  aeid,  97. 
CHLOBIDS,  39. 

Whita,  56,  67. 

Carphofltilbite,  326. 

Cobalt  bloom,  4IC. 

Oarrollifce,  67. 

Chlorite,  294,  296. 

Cobaltiue,  67. 

Caeeiterite,  118. 

femiginense,  296, 

Cobalt-miea,  416. 

Cs^iterotantalite,  gSl. 

epar,  298. 

Cobalt- pyrites,  67. 

Caetalnaudite,  482. 

Chloritoid,  298. 

Cobalt  vitriol,  385. 

Castor,  268. 

Chloiitspath,  293. 

Coeoiuite,  96. 

Ohlormerkiir,  89. 

Coaeolite,  159,  160. 

Oatlinjte,  352. 

Chloromelan,  299. 

Colestein,  868. 

Cat's  eye,  148. 

Chloropal,  337, 60*. 

CoUyrite,  888. 

Cavolinite,  232. 

Colophonite,  ISa 
OOLUMBATES,  344. 

Cawt,  866. 

Chloraphane,  94. 

CeleBtine,  368. 

CMorophyllite,  215. 

Colmnbite,  863. 

Cerasine,  Ceraeite,  468. 

Cbloroapinel,  103. 

Comptonite,  326. 
CoDdrodite,  186. 

Cerer,  ».  Cerium. 

Cerine,  308. 

Ohodneffite,  97. 

Condurrita,  86. 

Cerinstein,  812. 

ChoHdrodite,  186. 

Coniohaieita,  421. 

Carite,  812. 

Ohonitrite,  291. 

Conistonite,  465. 

Carinm,  Carbonate,  456. 

Chrismatine,  474. 

Couite,  441. 

Flaorid,  86. 

Christiftnite,  284,  824 

Connellite,  375. 

Snioate,  312. 

CHROMATES,  359. 

Copal,  Fossil.  Copaiine,467. 

Cerolith,  p.  Kerolith. 

Chromeiaeiietein,.  106. 

Copiapite,  387. 

Oero^dulkohleasaiirea,46  6 

Chrome  oohce,  339. 

Copper,  Native,  17. 

Cerasite,  Ceruaa,  452. 

Chromic  iron,  106. 

Antimonial,  78,  82. 

Cervantite,  141. 

Chvyolith,  v.  Cryolite. 

Araenatcs,  419, 421,425, 

Cajlanite,  103. 

Ohryaobaryl,  122. 

429. 

ChftbftBite,  Cbabaaie,  319. 

ChrjBoooUa,  309,  504. 

Chaleanthit,  380. 

Chrysolite,  184. 

Blaek,  109,  117, 186. 

Chaloedoiiy,  141. 

Chrysophana,  297. 

Blue,  65,  469. 

Chaloodita,  6O0. 

Dhrysoprase,  147. 

CapiEary  red,  122. 

Chaloolite,  43a 

Chrysopraaa  earth,  840. 

Carbonates,  458. 

Clialoophaoite,  429. 

Chrysotile,  282. 

Chromate,  860. 

Chatuophyllite,  428. 

Chusite,  184. 

Emerald,  809. 

Chaloopjrite,  68. 

Cimolite,166. 

Glanca,  46. 

Cinnabai',  4B. 

Gray,  82. 

Chaleotriohite,  122. 

Cinnamon  Btone,  191. 

Jndigo,  66. 

CbaliUte,  325. 

CipoliDQ,  489. 

Munate,  188. 

Chalk,  438. 

Clansthalite,  42. 

Oxyohlorid,  138. 

Chalkoain,  46. 

Clay,  249  to  252,  337  to  340, 

Oxyd,  101, 109,117,123. 

Cbalybite,  444. 

504,  610. 

Phosphate,    412,    420, 

Clay  slate,  609. 

425. 

Ohantonaite,  603. 

CleflTelandita,  240. 

Pncple,  38. 

Chatbamite,  fi6,  612. 

Pyntous,  6a 

Chaux  arseniatee,  404,  414, 

Olingmanita,  SOO. 
ClinkBtone,  246. 

Red,  101,  122. 

borates  ailieauee,  834. 

Seleaid,  43. 

oarbonat^e.  485. 

Clinoclaae,  428. 

Silicate,  309. 

fluatee,  94. 

ainooblore,  293. 

Sulphate,  880,  391. 

Obenocoprolite,  4S2. 

Clintonita,  297,  606. 

Sulphnto-chlorid,  876. 

Chert,  148. 

aiuthalita,  318. 

Sulphiiret,  88, 46,65,68. 
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Copper,  Tnngstate,  609. 

Cuiyre  sni,  82. 

hydroailioaus,  309. 

Diehroite,  314. 

Vanadate,  863,  B83. 

Digenite,  48. 
Dihydrite,  425, 

Variegated,  38. 

muriate,  188. 

Vitraoas,  46,  605. 

Eatif,  11. 

DiUnite,  888, 

Copper  and  Lead,  8elenid 

osid^  rouge,  101. 

EHmagnetite,  106. 

of,  42. 

DimorphiDe,  38. 

Copper  froth,  426. 

pyriteux,  68. 

Dinite,  475. 

Copper  glance,  46,  606. 

Diopside,  169. 

Copper  greaa,  309. 

ae!eni6,  43, 

Dioptase,  809. 

Copper  mica,  428. 

8nlfat6.  330. 

D'      'te  247,  509. 

Coppar  niotel,  62. 

9nlfar6,  48. 

D      yl  t     374. 

Copper  ore,  Black,  109,  m. 

sulfur^  argentifS      48 

I  phan  te  801. 

Blue,  459. 

Tanadftt6,  862. 

Dpi    t     ^4. 

Emerald,  309. 

velonte,  392. 

Dpy        (6 

Gray,  82.  612. 

Cnmengite, 

D           t    86. 

Green,  458. 

Comraingtonita,  174. 

1^     m  se     8. 

lodigo.  66. 

Oupi-aous  anglesite,  890 

D   te            97. 

Ootahodcal,  101. 

manganese,  136. 

D   th        263, 

Variegated,  83. 

Cuprite,  101. 

D  g  T    th  ''par,  b.  Caloite 

Velvet,  892. 

Onproplumbite,  41. 

435 

Yellow,  68. 

Cyanito,  263. 

Din       246. 

Copper  pjritee,  68. 

C^anoaite,  Cyanose,  38) 

n  1     t     Us,  U1,  610, 

Copperas,  330,  SS6,  SSI. 

Cyaiiotriehite,«.  Letts  m  t 

D  1  ID       441, 

Soda,  389. 

Cyolopite,  254. 

D  I  m  t         ter,  467. 

Potash,  889. 

Cymophana,  122. 

I    m  jk  t     36, 

Coquimbite,  SSO. 

t^prine,  197. 

Drat      46 

Ooraeita,  108. 

D  ppl    p  6h,  V.  Caloite. 

Coral,  440. 

Ofpl    *t    474. 
D     \  t      73. 

Corallinerz,  43. 

Cordierite,  214. 

Danaite,  62. 

Duf       t    427. 

Corindon,  111. 

Danburite,  213. 

Dnf*     3    te. '!7- 

Datholite,  Datolith,  3  4 

Dy     jlt     374. 

Oorneine,  112. 

Daourit,  v.  Rubeliita 

Dj    last     306. 

Comeoos  lea^  468. 

Dayidsonite,  178. 

tf?  k  1 1        Sanssurite. 

Cornite,  246. 

Davyoe,  232. 

Dyl           IB. 

DftTyt,  381. 
Deehenita,  S61. 

E      lyt  t      63. 

Comwallite,  425. 

D>        t       87. 

Corundellite,  800. 

Delanovite,  600.     ■ 

1  J  y       b  t  ,  252. 

Delessite,  296. 

)elphiuite,  206. 

E      iy      bit,  136. 

Cotunnito,  97. 

)elvauxetie,  427. 

in            aae,  136. 

OoBzeraaite,  206. 

Demant,  24. 

Ed  If       t      155,  808, 

Coveliine,  66,  506. 

Demantspath,  111. 
Dendraehates,  15L 

Ed  I    h   314 

Fdmg              3as. 

Ldw    d   t     403. 

Crispite,  120. 

)«selQizite,  361. 

S,   .". 

Croddolite,  279. 

Desmin,  332. 

Croeoiaite,  869. 

Dayonita,  423. 

El        I     g  t  ,  EBO. 

Cronstedtite,  299. 

Deweylite,  286,  606. 

E          G  d   gen,  17. 

Cross  Btone,  261. 

Diabase,  162. 

P         pit  399. 
E          1          333. 

Crueite,  267. 

[>iaclaBit«,  160. 

Cryolite,  97. 

Diadoohite,  438. 

b!       416. 

Cryptolite,  899. 

Wagooite,  382. 

bnth     448. 

CryptoIliie,471. 
Cuban,  68. 

Dialiage,  Talkartiger,  160 
Green,  160,  170. 

bl     t  296. 
h         106. 

Cube  ore,  422. 

Metalloidal,  160. 

i    Elane,416. 

Cube  spar,  3S9. 

Diftllogite,  44a 

G           182, 

Cubizit,  318. 

Diamant,  24. 

T  appischee,  116. 

Cuboita,  318. 

Wampi.  24. 

Cviivre  arseniate,  420-429. 

Diaphorite,  v.  AUagite. 

gl         113. 

areenical,  36. 

Oinspore,  138. 

J      gl     m  r,IlS. 

carbonate,  468. 

Diaatatite,  172. 

se  gymn  te,  286. 
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KisenMea,  54. 

BsBomte,  191. 

Fat  snifme  64  fO. 

Eliombisolier,  60. 

Etnin  03yd6,  118 

aulfnrtmnoiintique,  60 

Eisenkiaael,  146. 

anlftir^,  70. 

Ebeiikobalterz,  a.  Safflorifce 

Eucairite,  4S. 

Ferro..obaltine  68. 

611. 

Enchroite,  421. 

Firrotantalite  861. 

EnchyMderite,  v.  Pyro-veae 

Pettbol  262 

Eisennati'olitt,  827, 

Enelase,  297. 

Fettslein  382 

EiaenniekelkieH,  42. 

Eudiftlyte,  181. 

Feueilleoda  88 

EisBiiopal,  IBl. 

Eudnopbite,  818 

Fibrofernte  388 

Eiienosyd,  113. 

Engenesite,  «.   Selenpnlla 

Fibrolita   36  S 

EiBenoxydhydrai,  131. 

dite. 

Fphtelite  47'' 

Eiaenoxyd,  Sohwefelsaiires 
880,  885,  381. 

Eugenglanz,  86. 
Enknmte,  43. 

Figure  at )n«  26" 
FioritB  161 

Eiaeapaoherz,  408,  482. 

Eublaa,  267. 

Fueblende  83 

Eisenperidot,  186. 

Entolite,  343. 

Eiseaphyllit,  415. 
EiaeDfeain,  464. 

Euljtine,  181. 

FiBpbarite  408 

Eiimanita,  123. 

Flexible silTci  oie  71. 

Euphyllite,  201. 

FliBgenatain  a   Ai«anie. 

Eiaen9path,444. 

Fl  nt  145 

Eisenrishm,  v.  Red  oehra. 

Eunte,  246. 

Float  stone  148 

EisenTOBe,  116. 

Eoxenite,  868. 

no  kenerz  i    Mimatane. 

Eiseumtil,  129. 

EuaeoKth,  330, 

Flo»  tern  448 

Emanthaloae,  S8S 

Eisantitan,  120. 

EsitSle,  140. 

Fhdlita      S 

BiaenTitriol,  38S. 

rkroe    ne     fi 

Eisapath,  243. 

Fablers,  82. 

Fluocerte   16 

Eisstein,  Bl. 

Fahlnnlte,  215.    ' 

Fluotllore    345 

Ekebei^te,  201. 

Hard,  214, 

Fluor  Fliioi  Spar  94. 

ElBBolite,  232, 

Ffiserzeolitli,  327 

FLU0EID=1  89 

Elasmose,  6S. 

Fassalte,  159. 

EIat«i-ite,  471. 

Faujasite,  323.   , 

Eleetrura,  8. 

Fayalite.  185. 

Fontamblaau   limaatone, 

EHasita,  108,  505. 

Faatber  alum,  381 

439 

Embolite,  BS. 

Feather  ore,  76. 

Porsterite   184 

Embrithita,  81. 

Federnlaun,  3ei,'S3 

Fowlente   IB'" 

Emerald,  178. 

Federerz,  76. 

Frantolite  b  Apatita,(Aiial 

Emerald  niakel,  461. 

Feldspar,  228,  60i 
Common,  243, 

jaie   4     396. 

Fraokbrnte  106 

Emery,  111. 

Labrador,  2L" 

?rauenglas  «  Mioa.. 

Emerjlite,  800. 

Potash,  342. 

Freibeigite  51' 

Emmonite,  460, 

Soda,  340, 

Freislabenite  79 

Enargite,  87,606, 

Feldstein,  242. 

?iugardit  197 
Fu  hsite  222 

Eueelndite.  896. 

Feleite,  243. 

Endellionlte,  80. 

Felaobaayite,  134 

Fullai  s  Earth   604. 

Ephasite,  801, 

FeUpath,  342. 

Foilonite  a  Oneg  ta. 

Epiohlorite,  288. 

apyra,  267. 

Funkite   160 

Epidote,  206. 

!i^seite  t   Stapolite. 

ffiiistilbite,  880. 

^aom  suit,  Epsomite,  884. 

ten^a,  264. 
Fer  azurfi,  416, 

Oabronita   606 

araeniftte,  422 

Gadolmite    211 

Erdhai^469,  471. 

Gatitbe  27 
Qatimte    10" 

Erdmannite,  195,  340. 

Erdol.  469. 

ebromat^,  106 

Galapcktita  t   HiUoyaite. 

Erdwachs,  474. 

hydro-oxidi^,  HI 

falena  89  516 

Eremita,  402. 

natif,  17. 

aUieinite  12r 

Erinite,  425. 

oligiste,  113, 

Gallitianatem   120. 

Erlanite,  191. 

oicia6,  lis. 

almey  313  447 

Erubeaoite,  38. 

oxidnU,  106. 

Erythriiia,  416. 

magnetiqiie,  105 

Canaekothigerz   432. 

Eiytbi-ite,  246. 

niTiriatfi,  810 

4flrban3tdbit  3S2 

Ewjhanita,  867. 

phoeplmt^,  416 

Gamat   1)0 

EBmartite,  205,  215,  381, 

BulfaW,  380,  386  387 

Bohamion   194. 
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Gay-Lna 
Gearite,  I'iS. 
Gahlenite,  2^6,  305. 
Geirosetein,  369. 
GelbbUi«rz,  349. 
G«1bei^n6T£^  SS9. 
Galberde,  181. 
Gelberz,  84. 

Gelfjp-z,  V.  Chaloopyrite. 
Geooronite,  85, 
Geradortfite,  58, 
Geyeerite,  16I. 
Gibbsite,  184,  588. 
GiesecMte,  233. 
Giftkies,  M.  Miapjokel. 
Gigantolite,  215. 
Gilbertite,  223. 
Gillingite,  290. 
6iobartit«,  441. 
Giraaol,  151. 
Gismoiidme,  822.. 
Glanca  copper,  46. 
Glanzarsenikkies,  61< 
Glaiizkobalt,  51. 
Glanztoble,  26. 

Gkaerz,  Glanzerz,  IIB,  ISl. 
Giastopf,  113,  131. 
Glatte,  109. 
Glauber  salt,  3S6. 
Glatiberite,  87*. 
Glttueodot,  63.. 
GUucoIita,  201. 
Glauoonite,  288. 
Glmioopbane,  177. 
Glankoeiderit,  41' 


Glimi 
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Glintite,  184. 
Glottalite,  319. 
Gmelinite,  321. 
GnaisB,  246, 
Giikumite,  197. 
Gold,  7. 

Gold  amatgam,  IG. 
Gosieoite,  178. 
Goslacite,  384. 
Gothita.  129. 
Gotthardite,  71. 
Oramouitite,  172. 
Grammite,  156. 
Gran  at,  ISO. 
Granite,  246,  609. 
Granolite,  246,  509. 
Graphic  gold,  64, 
telliirmin,  64, 
Graphite,  29. 
GranbranoBtoinerz,  126. 
Grauerz,  »,  Galena, 
Graukobalterz,  41. 
Graugiltigerz,  82, 
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GraiilciipfererB,  84. 
Granlite,  ji.  Tcutizite,  38f 
Graueilber,  a,  Selbita. 
Graiispieasglanserz,  38, 
Grauspiesaglaserz,  88. 
Gray  antiaiony,  33. 

copper,  82,  612. 
Green  diallage,  160, 

earth,  166,  511. 

iron  ore,  427. 

lead  ore,  401. 

niolaehite,  468. 

sand,  ^88. 

vitriol,  385. 
Greenlandite,  190. 
Greenoefeite,  61. 
GreenoTite,  268.  , 
Greenstone,  162,  247. 
Greuat,  190, 
Grenatite,  261. 
Grengeaite,  296. 
Groppite,  287. 
Groroilite,  136. 
GroBBtiler,  181. 
GrUnanite,  44. 
GrttnWeierz,  400,  401. 
Griinusenei'de,  182. 
Griineisenatein,  437. 
Grtoai'de,  166. 
Grflnerite,  160, 
Guanite,  418. 

mierz.  107. 
Gntnniispath,  431. 
Gorbofion,  Gurbofite,  44 
Guroiite,  306. 
Gujaquillite,  463. 
Gjmnite,  285,  606- 
Gypaum,  377. 
Gyroiite,  805, 


161. 
I,  118. 
Hafoeqordit,  289. 
Hiudingerita,  413,  78. 
Hair-aalt,  381. 
Halbasiurblei,  372. 
Hallite,  389. 
Halloylite,  251. 
Halloyeita,  251. 
Halotrichine,  383. 
Halotrichite,  381,  383. 
Hampaliirite,  277. 
Harmotome,  323.  824, 
Harringtonita,  828. 
Hartbrann  stein,  117. 
Hartine,  47  S. 
Hartite,  478. 
HarliobaltkieB,  67. 
Hartmanganerz,  135. 
Hatchettine,  478, 


HauBoianuite,  118. 
Hauyre,  230. 
ni>,yde!iite,  819. 
Hayeeine,  894, 
Haytorite,  148. 
HeaTy  spar,  366. 
Hebetine,  189. 
Hedanbergite,  160. 
Hedjphane,  401. 
Helleiinta,  246. 
HeGy  trope,  148. 
Helmintli,  294. 

'  i,  113,  606. 


Bro' 


1,131. 


Hepatite,  866, 
Hercinite,  108, 
Herdarite,  410. 
HennaDnite,  v.  MangaQ-am- 

phibole. 
Herschalita,  321, 
Heaaite,  44,  506. 
Hetepozite,  407, 
Heteroclia,  127. 
Heteromerite,  199. 
Hetei'otnorpbite,  76. 
Heterosite,  407,  61S. 
Henlandite,  880. 
Eighgata  resin,  467. 
HimbeerBpath,!;.  Diallopite. 
Hiaingerite,  290. 
Hohlspatb,  267. 
Holmeeite,  297. 
Holz,  Bitiiminoges,  26. 
Holzknpfererz,  421. 
Holzopal,  B.  Wood  opal. 
Honey  atone,  475, 
Honigsteiii,  475. 
Hopeite,  409. 
Homblei,  463. 
Hornblende,  170. 
Hornblende  elate,  509. 
Hornerz,  82, 
Hornfela,  148,  246. 
Horamanaan,  v.  Bhodonite. 


Horse-fiesh.  ore,  88. 
Hougbite,  136. 
Howardite,  608. 
Honille,  26, 
Hudsonita,  160, 
Humboldtinc,  464. 
Humboldtilite,  205. 
Humboldtite,  334. 
Humite,  1E6. 

eaulite,  407,  513. 
Hurouite,  217. 


>y  Google 


524 

GKNERAL   INDEX. 

Hyacinth,  I9S, 

Irite,  103. 

Jada  tenaoe,  254. 

Hyalite,  IBl. 

Irou,  17. 

Jameaonite,  75. 

Hyalomelfln,  117. 

Arsenata,  423. 

Jargionite,  40. 

Jargon,  195. 

Hyblit«,  IBS. 

73 

Jarosite,  389. 

Hjdfai^mite,  1B4. 

Aiaemca!   61,  62,  68. 

Jasper,  148,  161. 

Hydranlio  limestone.  440 

Borate    395 

Jaspary  iron  ore,  1  IS. 

fi«. 

(  arbonate   444. 

Jayet,  36. 

Hydroborooalcit,  394. 

Chromic   106. 

Hydrolmuholzite,  265. 

Columbate  353. 

Jelletita,  194. 

CnpreouE  arBennte,419 

Jefreinoffita,  506. 

Hydrocaloite,  4Bt. 

Hydrous  oxyda,l29,131 
Magnetic  106. 

Hydroohlore,  346. 

Jet,  26. 

Hydoohlorie  aeid,  SH. 

Meteono  17. 

Jawreinowite,  506. 

Hydrodolomite,  45'7, 

0-talate  4t4. 

Johonnite,  886. 

Hydrolialite,  508. 
Ifydroiite,  321. 

Oxydulated   106. 

Johnite,  406. 

Peros\i  102.118. 

Junfcei'ite,  446. 

Phoepliite    399,    406- 

Jurinita,  128, 

HydroniM^ooalcit,  451. 

408  415  434,427,431 

bilicatee   IfO,  186,  eto. 

N.B.    Many  aamaa  apelt 

Hydrophane,  151. 

Sulphate  330,  385,  387 

with  an  inifial  K  in  Ger- 

Hydrophita, 286. 

389 

man,  begin  with  C  in  Eng- 

HydroadHoite, 166. 
Bjdrophmte,  506. 

bulphuiat  60,  64,  60. 

lish. 

Tautalate  351. 

Hydrous  anthophyllite.lIB 

TitoniferouB   116. 

Eakochlor,  136. 

Tungatate  361. 

Katoxene,  424. 

lion  alum  d83 

Kslait,  406. 

HydrOiduoite,»..Zine  Bloom. 
Hypargyrita,  7S. 

Iron  earth,  Blue,  416. 

Kalamit,  172. 

Iron  uatrolite,  837. 

Kalialann,  382. 

Iron  ore,  Argillftceons,  113 

Kalisulphat,  866, 

Hypochlorite,  182. 

181,444. 

Kalisalpetar,  433. 

HypoatilMte,  88B. 

Bog,  131. 

Kaliphite,  133. 

Hyetntite,  115. 

Brown,  181. 

Kalk-Malaehit,  458. 

Gcean,  427. 

Kslbaalpeter,  434. 

Jaapery,  113. 

Kalkepath,  486. 

Iberita,  211. 

Lenticular,  113. 

EaJloohrom,  ii.  Croeoiaita. 

lue  spar,  846. 

Magnetic,  106. 

Kalzedon,  147. 

Iceland  spar,  488. 
Ichthyophthalmite,  304. 

Micacaoua,  113. 

Kammererit,  291. 

Ochreous,  113,  131. 

Kammbies,  60. 

Idoeraea,  197,  SM. 

Ootaliedral,  106. 
PitehJ,  132,  408. 

Eampylita,  401. 
Kaneelstein,  191. 

Idrialine,  IdriaUte,  470. 

MsBiasita,  4S2. 

Red,  118. 

Kaneita,  53. 

Igloit«,  Iglite,  44B. 

Sparry,  444. 
Specular,  113. 

Kaolin,  349,  606. 

Bdefonaite,  365. 

Kapnite,  447. 

ninderite, ».  Zoieite. 

Earneol,  a.  Carnelian. 

nmenite,  116,  356,  606. 

Iron  pyrites,  54. 

Karpholite,816. 

nvMt,  268. 

Magnetic,  60. 

Earphoaiderit,  431. 

Indianite,  286. 

White,  6* 

Karstenita,  369. 

Indieolite.  270. 

Ironmtile,  129. 

Ifaetor,  263, 

Indigo  copper,  65. 

ron  sinter,  419,  432. 

Katapleiit,  308,  604. 

iDolite,  436. 

ronatooe.  Clay,  113,  181. 

Iodic  Bilvar,  95. 

Blua,  416. 

Keilhauite,  341. 

lODlba,  89. 

serine,  102. 

Keramohalite,  833, 

aophane.  f.  Frankliuita. 

Eernaita,  463. 

lodite,  96. 

sopyre,  265. 
taterite,  113. 

Karaphymte,  v.  CarintWne. 

lodoiite,  603. 

Kerargyrite,  92. 

lodyrite,  95,  506. 

tacolumita,  24. 

Eerate,  92. 

lolite.  214. 

Ittnerita,  819. 

Eermea,  Kermesite,  141. 

HydrouB,  916. 

solyte,  473. 

iei'meaorao,  141. 

Iridium,  Native,  IS,  19. 

Kerolite,  280, 

Irldoemiiie,  19. 

Jade,  Common,  176. 

Kibdeiophan,  116. 
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Eieselgolmey,  313. 
Eieaelkupfer,  309. 
Eieaelniulachit,  SD9. 
KiaBelmnngon,  IST. 
Eieselsehiaffer,  148. 
Kieselspitth,  240. 
Kieselwismutb,  IBl. 
Kieselzinkerz,  818. 
Kilbriokenite,  8S. 
Kiliinite.  170. 
Kirwanita,  288. 
Klaprothiae,  404 
Klinoclae,  428. 
Knebelite,  186. 
KuisterealE,!'.  Common  Salt. 
Kobaldina,  6l. 
Eobiiltbesohing,  417. 
Kobaltblathe,  418. 
Eobalt-glanz,  57. 
Kobaltklee,  67- 
Koboltsiilfurat,  41. 
Kobaltvitriol,  886. 
Koballite,  82. 
Kocbsak,  90. 
Eohle,  36. 

Kohlenaaiirer  Kalk,  485. 
Eokkolit,  158. 
Kollyrite,  388. 
Kolophonit,  190. 
EouidiBleit.  421. 
Kooigine,  891. 
Konleinite,  472. 
Konlite,  412. 
Korita,  168. 
KoUigite,  418. 
Kornad,  111. 
Eonpliolite,  314. 
Krablite,  248. 
Kraurite,  427. 
Kraittonite,  JOS. 
KremerBite,  90. 
EraazBtaiu,  323. 
KriBoberU,  122. 
EHsolith,  184. 
Krianvigite,  391. 
Krokidolite.  279. 
Krokoit,  369. 
Krvolite,  f 
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,404. 


Kiipaphvite,  426. 
Kupfer,  Qadiegeii.  17. 
Eapferantimoiiglaaz,  78. 
Kupferbleiglanz,  4i. 
KupferblMBpath,  8B0. 
Knpfei'blettdB,  84, 
Knpferblfltlie,  101,  122. 
Kuppfardiaapore,  425. 
KupferffthlerK,  82. 
Eupfei^liiuz,Kiipferglas,  4 
Knpfei^Ummap,  423. 
EnpfergrSn,  809. 
Kupfenndig,  65. 


Knpferkiea,  88. 
Kupfai'laeur,  469. 
Kiipfei'manganera,  186. 
Kapferuickel,  62. 
Eupferpecherz,  310. 
Knpferpbyllit,  438. 
Kupf«rsammtar£,  892. 
Enpferechanm,  426. 
KupferBohwarza,  109,  187. 
Edpfer-Binaragd,  809. 
Kupfar- vitriol,  380. 
Kupferwlsmuthara,  78,  88. 
Kupfer wiBiavlthglaiiz,  73. 
Kyanita,  263. 
Kjmatine,  170, 
Kypholita,  282. 
Kjrosite,  60. 

Labradotite,  237. 
Labrador  feldspal-,  387. 
Labrador  hornblaiide,  IflO. 
Lagonite,  306. 
Lampadite,  136. 
LauarkiCa,  374. 

Laiithanite,  4B8. 
Lapis-lazuli,  229. 
Lapia-ollaria,  276. 
Larderellite,  896, 
Lardite,  2B2,  276. 
Lasionite,  423. 
Laaurite,  469. 
Lasurstein,  239. 
Latrobite,  234. 
Lftumoaite,  l4inmontite,307. 
Lava,  SIO. 

Layendulaii,  417,  507, 
Lasulite,  404. 
Lead,  17, 

Antimonial  sulpliuvets, 
72, 


401. 
Black,  39^, 
Carbonate,  452. 
Chlorid,  97.      ■ 
Chloro-earbonate,  461 
Chroniftte,  359,  361. 
Corneous,  463. 


bo  a  ale,  373. 
Hydro-alumiuouB,  431, 
Moljbdate,  349 
Mnrio-earbonata,  463. 
Oxyelilorid,  127, 138, 
Osyds,  109,  117,  128. 
Phoaphate,  400. 
Selenate,  876, 
SalenietB,  43. 
Snlphate,  370. 


371. 

Sup«raalphure'tted,  40. 

SuIpliurBt,  89,  606. 

Telloritl,  44,  66. 

TuDgstate,  349. 

Vanadate,  862. 

Wlite,  463. 
Lead  glanca,  39. 
Lead  oehre,  109. 
Lead  ore.  Green,  401. 
Red,  369. 
White,  462, 
Yellow,  349. 
Lead  yitriol,  370. 
Laa4hillite,  a71, 607. 
Leberblende,  46. 
Leberkiea,  60. 
Ledererite,  321. 
Laderite,  268. 
Leedaita,  B07. 
Leetite,  246,  248. 
Lehmanite,  369. 
Lebrbocliite,  43. 
Lehuntite,  327. 
Lemiiian  Earth,  G04. 
Leiizinite,  251, 
LeonhardJte,  308. 
Lepidokrokite.  129. 
Lepidolite,  238,  608. 
Lepidonielane,  227. 
LepoJite,  385. 
Laptynite,  246. 
Lettsomite,  892. 
Lenobtenbei^ite,  294. 
Leuuite,  231, 
Leucolite,  tf.  Pyenitc, 
Leucoeyelite,   t.   Apophjl- 

Leneopliane,  1B2. 
Leuoopyrite,  61,607. 

Leyjne.  321. 
Lherzolite,  160. 
Libethenlte,  430. 
Liebenerite,  216. 


Lignite,  26. 

Li  gu  rite,  270. 

Limbelite,  184. 

Lima,  Anhydroua  snlphato. 

Arsenate,  414. 
Borate,  394. 
Borosilicate,  334, 
Carbonate,  436. 
Flnate,  94. 
Hydrous  carbon  ate,4B7 
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Lime,  Suboorbonate,  607. 

Malachite,  Lima  459 

Mel  nglanii  86 

Nitrate,  434. 

Malaoolite,  168. 

Malan'ta   1  2 

Oialate,  464,  465. 

Malacone,  Malaton  19 

Mel  no  h  0  te  3  1. 

Phosphate.  899. 

Maltha,  469. 

Melan  1  te    iRfi 

Silicate,  IBS,  UH. 

Malthocite,  840. 

Melan       te     J5 

Melaphyre  162 

■ntaoate,  846. 

Mai  noph  ne  183. 

Tungatata,  341. 

Kangan-ampbibole  168 

Mellata  of  al  m  ne,  476. 

IJmeBtone,  4B9. 

Macganblende,  41 

Mell  1  te  206 

Hydi-anlio,  439,  607. 

Manganeaa,   Osyd  of    117 

Malli  a  Ho 

Magnaaiao,  441. 

118.  136. 

Meopate   260 

Limomte,lBl. 

Hydrons    oxyds     130 

Meniccante  116 

Linarite,  390. 

186,  ise. 

Menake  z  "bS 

Arseniuret,  63 

Mend  p  te  1  8 
Managh  nite  601 

Black.  135. 

Lindsay ita,  236. 

Bog,  188. 
Carbonate,  446  45 

Meng  te  366 

LinnKite.  67. 

Menite  161 

Linaaitfl,  23B. 

Cnpreoua,  I  6 

Mennge   12t 

Lin  sen  era,  429. 

Earthy,  186 

Me    u  b    nde     8 

Linaenknpfev,  429. 

Gray,  125,  13 

M                f,  n   f  IS. 

Liparite,  94. 

Phosphate,     ■!          4i  6 

u       ^48 

Lirocenite,  429. 

408. 

lodnr^  9b 

Litbeoapore,  898 

Bed  446 

Litliiodglinimer  336  608 

'^ilioatea  167   186 

Amalgam  16. 

LiaomnrgB,  350 

Sulihate  SOI 

Chloiid  89 

Loboit,  197. 

Sulphmet  41 

Iodic    16 

Loganita,  293. 

aanganesa  spar  167 

Native  14. 

Manganglana,  41 

Selend  62 

I/>monit,307. 

Salphmet  48. 

Loneliidite,  61 

Manganlatsel  167 

Merkniglana  62. 

Lopboite,  296. 

Hangankapfeierz  128 

Meiowne  336 

IxitaUte,  170, 

MaQg,ankupferoKyd  128 

Mcsitine  spar  443. 

LBweite,  (Loveitp    601 

Mangano^aleite  46S. 

Meaitinapath  443. 

Meaole  823 

lnmflobe!le,  439 

MangaBsohaum  136 

Masolin  322 

Lunaite,  436. 

Minganspath  449 

Mesohte  328 

Lydian  stone,  148 

Manganyrtiiol  V  1 

Me^otjpe  327  828. 

epoint^e   tl04. 
Metadilonta  297. 

Lynenrion,  488 

Marble   419 

Terd  antique  284 

Metasite  iSi   286. 

Maele,  267. 

Mareasite,  60. 

Meteorio  minerale,  603. 

Maelurita,  186. 

M.aa^ite  -.4b 

Magnesia,  Piire,  101. 

Marekanite,   v.   Peailstone, 

Miaigyiite  74 

Borate,  393. 

248. 

Mioa  217-2-7  507. 

Carbonate,  441. 

Margarito;  800. 

Ublique   '31 

Margarodita,  223 

EbombiP  224 

Flaoailioata,  188. 

Maiialite,  230. 

Hexagonal   325, 

Hydrate,  JHH. 

Marl,  439.     . 

Lithia  336 

Hydro-earbonate,  468. 

Mica  slate  346  609. 

Sulpliate,  364. 

Mai-molite,  283. 

Michaelite  151 

Magnesia  alum,  S32. 

Martinsite,  90. 

Miorohte  846 

Magnasian  limestone,  441. 

Martite,  lOB. 

Middletonite,  487. 

phftrmaoolita,  404. 

Maseagnine,  379 

Miemite  441 

Mt^n^sie  bydratee,  183. 

Masonite,  293. 

Mieaite  400 

Magneslta,  441,377,507. 

Matlockite,  127 

Mikrokhn  243. 

Magneteisenstein,  106. 

Mauilite,  237. 

Millaute  49 

Magnetic  iron  ore,  105. 

Medjidite,  392. 

Magnetic  pyi'ites,  60. 

Meerschaum,  217   284 

Mimetene  401 

Magnetite,  106. 

Meionite,  200. 

Magnetkiaa,  50, 

Melaconita,  109 

i,oa!  26 

Mftlaehite,  Bine,  459, 

Melanaapholt,  27 

re^m   oil  pitch,  469. 

Green,  468. 

tallow,  47  b. 
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Minium,  126. 

Nitro  oaloito  48B 

Notite,  166. 

Mirabilita,  386. 

NatMhtf  327 

Nuesierite,  400. 

MiBenite,  3T7. 

Nat  on  4  5 

Nnttallile,  SOI. 

Mispjoiel,  63,  60B. 

alaun  J82 

Miay,  38a 

salpE(e    43 

Obsidian,  248. 

MiziODite,  300. 

Natron  spoduu  an  239. 

Ochran,  2S2. 

Moalin  Stone,  147. 

Nftumonn  ta  43 

Oobre.  Iron,  lis,  181, 

NeoroQ  te  "44. 

Biemnth,  141. 

Mobsine,  61. 

Needle  ore  81 

Chroma,  839, 

Mohsite,  US. 

Neadlespar  448 

Molybdio,  144. 

Molytdanglftnz,  66. 

Plambie,  109. 

MolybdSnoehre,  144. 

Nefel  nn  "  o 

Telluric,  602. 

Molybdansilbar,  v.  Tetrady 

NenaUe  133 

TungBfie,  i4S. 

mite,  AnaL,8. 

Reoct^  *19 

Uranic,  461. 

Molybdate  of  lead,  349. 

Neohtc     78 

Oehroite,  813. 

Molybdate  of  iron,  144 

Na  ilaae  387 

Ootahedrite,  121. 

Molybd^De  snlforfi,  66. 

Neotot  te  169 

Molybdeflita,  66. 
Molybdio  oohre,  144. 

Neotyi  a  438 
Nephel  na  "3 

(ErHtadtite,  197. 

Ogooite,  396. 

on,  Ganesae  or  Seneca,  469 

Molybdine,  144. 

Nephnte  1  5 

Monaaite,  402. 

Magerer  "64 

Oisanite,  121. 

Monazitoid,  403. 

Newjanakte  1 
Nawkirliite.  180,  136. 

Okanite,  306. 

Mondsteitt,  «.  Moonstone, 

Oligiate  iron,  118. 

Monhaimite,  ii.Kapnite,44l. 

Nickel,  Antimonial,  B3. 

Oligoolase,  239,  606. 

Moaaphan,  880. 

Arson  ate,  418. 

Oligon  apar,  446. 

Monradite,  280. 

AraoQiaal, 52,  66,58,61. 

OliveBchfllflit.  430. 

Monrolite,  263. 

Bismuth,  44. 

Olivenerz,  420. 

MontiooUite,  184. 

Carbonate,  461. 

Olivenite,  420. 

Montraocillonita,  340. 

Copper,  62. 

Olivine,  184. 

Moonstone,  840,  S44. 

EmaraM,  461. 

Olivinoid,  608. 

Morssterz,  131. 

Silicate,  389. 

Omphazit,  1B9. 

Moroiite,  896. 

Snlphato   S8a 

Onegite,  129. 

Morvsnita,  323. 

White  66 

Outoain,  504. 

Mosandrite,  343. 

Onofrite,  62. 

Niokel  glance  67 

Onyx,  148. 

oork,  172, 

graan  418 

Oolite,  438. 

leather,  172. 

ochce  418 

Ooaite,  216. 

Muller'8  glaea,  161. 

atibine   69 

Opal,  ISl. 

Mullerita,  64. 

Tituol   386 

Opal  allophane,  337. 

Mnllieite,  415. 

Nietel  and  iron  ^ulpburet 

Operment,  82. 

Mundio,  64 

of  42 

Ophite,  284. 

Mnrehisomte,  345. 

Opaimoae,  167. 

Mnriaoite,  869. 

Or  natif,  7. 

MnriaHe  acid,  97. 

Nickelarsen  LkiBB  68. 

Orangite,  312. 

Mnromontite,  210. 

NioteUluthe  418 

Orawitzite,  v.  Halloyaite. 

Mmeovita,  321,  608. 

Oropion,  603, 

MCiBOOTy  glsBS,  321. 

Niobfllglanz  68 

Orpiment,  82. 

MQsanite,  i..  SiegenitB. 

Nickel  gymnite    286. 

Orthite,  208. 

Mueaite,  169. 

hiekeliferona  giay  antimo 

Orthoclaae,  242,  506,  618. 

Musaonite,  46S. 

ny  69  *" 

Orthoso,  242. 

Myalia,  250. 

Nickelkies  62 

Osteolite,  898.     . 

My80i-in,458. 

NicLsloi-her  418 

Oatranite,  196, 

Ostreocolla.  436. 

Haocite,  B09. 

NicfcelwiBiimtliglanz,  44. 

Oamelits,  305. 

Nadaleisenerz,  129. 

Nigrine  1   J 

Oarairidiam,  19. 

Fadelerz.  Bl.   ' 

Niobite  8S8 

Ottralite,  287, 509, 

Nagyager-erz,  6fi. 

NITRATIB  433 

OuTarovite.  192. 

Nagysgite,  66. 
Naphtha,  469. 

Nitiatiiia  431 

Oivenlte.  290. 

Nitra  4SS 

Oiacaloite,  464. 

Naphthadil,  470. 

Nitiocaleite   4S4 

OXALATES,  464. 

Napoleonite,  242. 

Nontronite  3 

Oxaliie,  454. 

Naeturan,  107. 

Nosean  Noam  230 

OshaTerite,  304, 
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monomktbio,  101. 
Heesgobal,  110. 

DiMETKKl,  117. 

TmMEiBio,  122. 

WIIH      SuLP&DBSrS,      C 
OHtOEIM,  137. 

Htdrous,  126. 

OF  Arsenic  anoup,  18! 
OKwiite,  828. 
Ozooerite,  Ozoterit,  474. 

PagoditO,  262. 
Paisb«rgite,  187. 
Palagonite,  166. 
Palladinm,  Nativa,  14. 
Pallftdram  gold,  9. 
Palladiiun  oohre,  14. 
Fitnabaee,  8S. 
Pflpficolumbite,  B01.. 
Pai-alviminite,  608. 
Parftnthine,  201. 
Parastilbite,  3B!i. 
Pargaeite,  1 7  2. 
Pansite,  4SS. 
Parophite,  262. 
Parteobin,  501. 
Partaahite,  608. 
Patrinite,  v.  Aikinits. 
Paulit,  160. 
Pearl-mioa,  800. 
Pearl  Biater,  161. 
Pearl-spar,  441. 
'  PaarlatocB,  348. 
Feastone,  43B. 
PeelieiaeDerz,  120. 
Peoherz,  107, 
Pechkohle,  26. 
Pecliopal,  ISl. 
PechBtein,  248. 
Pechnvan,  107. 
Peatolite,  306. 
Pegfinite,  40a 
Pegmatite,  246. 
Pegmatolite,  242. 
Pektolite,  306. 
Paffs  Hair,  348. 
Peliom,  214. 
Palokonita,  1S6. 
Penoatite,  609. 
Pennine,  295. 
Pennite,  467. 
Pentaklaait,  168. 
Peroylite,  601. 
Parielase,  101. 
Peridot,  184. 
Periklas,  101. 
Periklin,  340. 
Peristerite,  241. 
Perlglimmer,  800. 
Periit,  348. 
Perlstein,  248. 


Pei'thite,  242. 


PeTOWakine,  406, 
Perowakite,  346. 
Petal!  te,  2B3. 
Petroleum,  469. 
Petrosilex,  248. 
Petmitze,  250. 
Petzite,  44 
Pfeifenatein,  252. 
Pliftoolite,  3Ifl. 
Pliarmacolite,  414. 
Pharmatoehaicit,  420. 
Pharmakosiderit,  422,  426. 
Phenaeite,  Plienatit,  180. 
Phengite,  221. 
Phillipaite,  38.  324 
Phlogopite,  224. 
Phcenieite,  SBl. 
PhcenikoEliroite,  361. 
Pholerite,  251. 
Pbonolita,  346. 
Phosgenite,-  463. 
PHOSPHATES,  396. 

Aniiydhou3,  336. 

Hypjiuus,  411. 
Phoaphooerite,  399. 
Phoaphoehaleita,  425. 
Phoephorblei,  ».  Pyromor 

phite. 
Phoaphor-eiHensinter,  433. 
Phoachorit,  396. 
Photizit,  167. 
Phthanite.  148. 
Phyllite,  287. 
Phylloretin,  47a. 
Physalite,  269. 
Fiauzite,  469. 
Picfcering^te,  S82. 
Fioranalcime,  318. 
Piorolite,  Pikrolit,  283. 
Pieropbnrraaoolite,  416. 
Fiorophyll,  Pikroph  jll,  166 


Piotitt 

Piedmont]  te,   v.    Mangane- 

epidote,  206. 
Pierre  grssae,  232. 
Pihlite,  296. 
Pimeiite.  339. 
Pinguite,  338. 
Finite,  216. 
Piotine,  282. 
Pipestone,  262. 
Pirenait,  192. 
Pirop,  194. 
Pieirtita,  438. 

Piataeite,  206. 
Piatomesite,  443. 


Pitoli,  Mineral,  469. 
Pitehblende,  107. 
Pitohatone,  248. 
Pitchy  iron  ore,  132 ,408,482. 
Piticite,  Pittizit,  432,  388. 
Pittinarz.  107. 
Plagionite,  75. 
Flaamn,  148. 
Plaster  of  Paris,  377. 
Plata  aznl.  511. 
Plata  vcrde,  93. 
Platinum,  Native,  12. 
Platiniridium,  13. 
Plattnerite,  117. 
Platyopbthalmon,  34. 
Pleonaate,  108. 
Pleuroclase,  403. 
Plinian,  62. 
PloBib  antimoni^  anlfnr^  81 , 

carbonate,  452. 

ekloro-earbonatS,  463. 

obromate,  859, 

hydro- almnineHX,  431. 

natif,  17. 

osyd^,  109,  117,136. 

aeleniur^,  42. 

eulfurS,  39. 

See  factbec,  Z^ad. 
Plombgomme,  431. 
Plumbago,  29. 
Plumbic  ochre,  109. 
Plumbocaloite,  438. 
Plumbc  -eainite,  481; 
Pluinboatib,  81. 
Hnmoae  ore,  76. 
Plumoait,  76. 
Folianite,  181. 
Pollux,  256. 
Polyadelphite,  193. 
Polyargite,  236. 
Polybaaite,  86. 
Polyoraae,  357. 
Polychroilite,  255. 
Folybalite,  877. 
Polyhydrite.  v,  Hiaingerite. 
Polykraa,  So7. 
Polylite,  160. 
Polymignyte,  856. 
PolyaphsBrite,  400. 
Polytelite.  82. 
Poly  Kan,  12. 
Poonahlite,  839. 
Porcelain  epar,  201. 
Porphyry,  346,  609. 
Porpezite,  9, 
Porriciii,  v.  Pyroicae. 
Portite,  311. 
Potaah  alnm,  882. 
Potash,  Muriate,  90. 

Nitrate,  483. 

Sulphate,  366,  877. 
Potstone,  276. 
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Potter's  oUy,  604. 

Pyroxeue,  168. 

Retinite,  467. 

Poun\i  3t4 

Pyroxenite,  246. 

Retzite,  u.  Jjldolforaita,  308 

Pozzuolana  610 

Pvrrhite,  346. 

Reussin,  375. 

Prase   U1 

Pyirhoaiderite,  129. 

Rhffitlzit,  263. 

Praaeolite  "16 

Pyrrhotine,  50.' 

Rhodaloae,  385. 

PrasoiJiroine  601 

PieJazzite  457  60J 

Quartz.  146. 

Rhodizit,  393. 

Prehnite  •il4. 

Granular,  148. 

Rhodochrome.  291. 

Proaopite  6)^ 

neotique,  148. 

RhodooliroBite,  446. 

Piotheite  Ifl" 

resinite,  151. 

Ehodoiiite,  1B7. 

Protogine  3*ti  609 

Tabular,  148. 

Ehodophyllite,  291. 

Fronstita  "3 

PiunnentB  4S9 

Ctueobsilberbranderz,  470. 

Rhomb-spar,  441. 

PruBsian  blua  Native,  415. 

Quaokailberhoraarz,  89. 

Rhyaoolite,  345. 

Przibramite  4B   180 

Queok8ilberleberer2:,48. 

Riamannite,  836. 

Psatlijrm  m 

Quellarz,  131. 

Kiolite,  602. 

Peaudoftlbite  236 

Quicksilver,  Native,  14. 

Ripidolite,  296,  294 

Paendo  opatits  898 

AiitiDionite,  142. 

Risigallo,  81. 

Chlorid,  89. 

Rittingerite,  87. 

Paeudo  nephaline   232. 

Salphui-et,  48. 

Rook-corb,  172. 

Pseudo  aoinmite  383. 

lodid,  96. 

crystal,  146. 

Paeuilotriplite  4lfl 

Seleuid,  63. 

milk,  43S. 

Quinoite,  281. 

salt,  90. 

Pumica  246 

soap,  252. 

Purple  copper  38 

Roohlandite,  ti.  Serpentine. 

Pcsohkinite  206 

melane. 

Ronianzovit,  191. 

Pycmta  259 

Radelerz,  80. 

Remain  e,  410. 

Pyrallolite   165 

Radiated  pyrites,  60. 

Roofing  akte,  509. 

PyrantimoQite  141 

Eadiolite,  327. 

Kise  qnartz,  145. 

^vargillite  215 

Eoaelite,  417. 

PyraigyntB  77 
:^enaite,  192. 

Eandanite,  162. 

Roaellan,  Rosite,  236. 

Eaphanoamite,  42. 

KothWeierz,  369. 

Pyi^om,  169. 

Rapliilite,  172. 

Rethaieenei-z,  113. 

Pyrites,  ArBaniofil,  61,  62. 

RaeeueiaeuBtein,  131. 

Rother  vitriol,  387. 

Auriferous,  54. 

Ratoffkit,  94. 

Capillfti7,49. 
Cellular,  60. 

Rauhkalk,  442. 

Rothkupfererz,  101,  122. 

Eftusehgelb,  31,  82. 

Rothuickelfcies,  52. 

Coekseomb,  60. 

Raatenapath,  441. 

Rothoffit,  190 

Oupper,  68. 
Hepatic,  60. 

Realgar,  31. 

Rothapiassalanzerz,  141. 

Hydrous,  61. 

Red  antimony,  141. 

Rothiinkerz,  110. 

Iron,  54. 

chalk,  113, 

Rnbellan,  236. 

M^uetic,  60. 

ooppar  ore.  101,  132. 

RubelUte,  370. 

Kadiated,  60. 

hematite,  113. 

RubieaUe,  103. 

Spaar.  60. 
1^,70. 

iron  ora,  113. 

Rubin,  111. 

iron  vitriol,  387. 

Rubinglinimer,  139. 

Variegated,  38. 

lead  ore,  859. 

Buby,  Spinel,  Balas,AImaii 

Wbite  iron,  60. 

manganeaa,  446. 

dina,  103. 

Pyrooblore,  S46. 

ochre,  113, 

Orianttt],  111. 

I^rolusita,  126. 

silver  ore,  77,  78, 

R  by  b!     d    77. 

I^romelina,  388, 

vitriol,  385. 

R  by    I        77, 78. 

Pyromeride,  346. 

zinc  ore,  110. 

R  by     Kb       81. 

Pyromorphite,  400. 

Eeddla,  113. 

R  th    f    d  t     35S. 

Pyrope,  194. 

Redruthite,  46. 

R     1     120 

I^ropiBsite,  470. 

Ry      Ut     246.    ■ 

Pyrophyllite,  803. 

Remolinite,  188. 

PyrophysaUta,,259. 

Rensaelaerita,  165. 

a      h     t     236. 

Pyrorthite,  209. 

Resigalium,  31,  32. 

Safa     t     11 

I^rosolerite,  291. 

Resin,  Mineral,  467,  etc. 

bB          10 

Pyrosiderite,  13B. 

Higbgate,  467. 

b  hi  t     15 

Pytosnialite,  3ia 

Retinaaplialt,  467. 

l^m            92. 

Pyrofltibite,  141. 

Ratinulite,  383. 

gmm    90. 

,  Google 


630 

GENEKAL   fflDEX. 

%lmt        111 

SohwarzspiesBgkserz,  80. 

Silberfahlerz,  88. 

Sehwataitfl,  612, 

Silberglanz,  87. 

&  It  Co             JD 

Bohwefel,  22. 

S  Itp  te    43 
Blip               38 

Schwefalantimonbloi,  81. 

Silberhornerz,  92. 

Suhwefelkies,  54. 

Silber-kapferglanz,  48. 

S  m  rsk  t     3  5 

Sehwefelkobalt,  67. 

Silberphyilinglanz,  43. 

fe  mm  tbl     d     19 

Schwafelnickel,  49. 

Silber-Bpiessglaaa,  35. 

fe  m         251 

Setwerbkierz,  117. 

Silberwismathglanz.  16. 

Sa  d            31 

Silax,  146. 

S     d  t         148 

Schweratein,  347. 

SILICATES,ANEYDROUS 

"i      dm  2  fl 

SEhwimmkiesel,  161. 

364, 

•^  po          166     58  28... 

Soleretinite,  468. 

pp       263 

Scoleoite.  328. 

165. 

S  pph        111 

Aniiydrons,  237. 

2.  AuairaSsOTioK,  166. 

d'eau,  214 

SeoiexeroBe.  SS8. 

3.  EmYiisH  SecnoN, 

SappMi'ine,  286. 

Sporodite,  419,  511. 

181. 

SareoIitB,  200. 

Seorza,  205. 

4.  Gabnkt  Section,  183 

Sard,  HI. 

Sooulerite,  326. 

6.  MioA  Skotiom,  217. 

Sardaohatas,  151. 

Seeerz,  v.  Limonita. 

6.  Felesfah  Skction, 

Sardonyx,  148. 

Seifeuatein,  282. 

223. 

Sassotin,  144. 

Seladonite,  186,  511. 

7.   ASDAIUSITB   SeOTIOB', 

Satin  spar,  m,  438. 

Selbite,  611. 

2S6. 

Selenblei,  42. 

SILICATES,  HYDROUS, 

Saualpit  w  Zois'te 

Selonbleikupfer  42 

276 

SaTite  316 

baleiille  Bpath  875 

1     TaLO  bEUTION,  276, 

«elen,te    1, 

2     bKHPENlIIB  SeOTION, 

Saynite  44 

Selenium  id 

279 

Soorbroite  358 

9elankobaltUei  42 

3   CnLOKiTE  Section, 

Soapohte  201 

SeleiiknpfBr  43 

289 

SelanknpferWei  42 

1    PYEorarLiiiK  Sec- 

Schabaait 819 

tielenkujfErailber  48 
Selenmolybdena  43 

tion  805 

SDhapbachite     b     Bi'imntli 

2   Pbotoute  Section, 

Silvei   16 

Selanpalladite  14 

304 

Schmmkall.  377 

3    Cauminb  Section, 

'loheolMeispnth  Bit 

Salens  hwafelqueokailber 

811 

fa(healetiae  343 

62 

4   Zkolitb  Section.  3 17. 

Seheehn  takaire  347 

Salenailber  43 

5   Datholite  Section, 

terrugine  361 

334 

Scheehte  34" 

Seinelin  »  =>phene 

Siliae  gelatiDeuae,  162. 

Semi  opal  151 

Sihcified  wood  148. 

Soheelaaurea  blei  348 

bilioious  amter  148,  161. 

Soheerente  4"1 

Seneca  ail  469 

bilioite  237 

&epu!it6  "77 

Silhmanite  265  613. 

&,.hille™dBi  aslest  28. 

berbian    839 

Silyanite  b4 

bohillerspar  160  166 

Saricite  2.3  609 

Silver  Autimomal,  36. 

Soliillerstam  16u 

Serikoltte  v  Satin  spar 

Antimoaiil   sulphuret. 

Serpentine  282  611 

r  10  % 

Sohmii^el  111 

of  Aker  292 

iraen  oal   73. 

Schnffldente  316 

Saverite  504 

Bfiiflathic    16- 

Soliorl  270 

Sejbertita  297 

Black  86 

Sohorlartigarberil  26a 

Shepariite  68 

Brittle  solplim-et,  86. 

Schorhte  269 

Sibarite  b  Kul  eliita. 

Broniie   n 

Sidante  147  42i  444 

Larbooate  611. 

Sohraibersite  53  511 

Chloui  92 

SohnftOTii  Sehnft  tellur  64. 

Cnpreotisflnlphuret,48. 

Sohrottente  337 

Siderose  444 

Flexible  aiilpliuret,  71. 

Sohulait  86 

Sideroohaloit  428 

Gray  (FrB!Blebenitey79. 

Sotutzit  »  Celestma 

Siderotantal  851 

Horn  92 

Sot  warzbraun  stein  18o 

Sie^elarda  504 

Iodic  96  B06. 

Sohwaizera  41   82 

Siegenitc  b1 

lodo-biomid,  600. 

SgliwarzgiltigerK  83 

Sianite  2*6 

Muiiate  92 

SthwarzmanganBrz  lt5 

Silber  nnd  antmion  79 

Native  16 
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and,  48. 

Telia  rio.  44. 

TitraoHs,  37. 
Silver  glano«,  37,86. 
Silver  ore,  Brittle,  86. 

Flexible,  11. 

Ked,  or  Enbj,  71, 78. 
Sinopite,  603, 
Sintev.  Siliceous,  143,  ISl. 
Sisniondiiie,  298. 
Siaserskite,  19. 
Skapolith,  aOl, 
Skoteeite,  S28. 
Skoiopsite,  231. 
Skorodit,  419,  611. 
Sfcutterodite,  87. 
Slate-Epar,  439. 
Sloanite,  329. 
Smaltine,  D6,  Gil. 
Smaragd.  178. 
Smaragdite,  170. 
Smaragdo-clialeit,  309. 
Bmeotite,  251,  340. 
Smeiite,  250. 
Smirgel,  111. 
Smithsonite,  447. 
Soapatona,  276,  282. 
Soda,  Borate  of,  394. 

Carbonate  of,  4S4. 

Muriate  of,  90. 

Nitrate  of,  4Sa. 

Sulphate,  36B,  S8fl. 
Soda  alum,  382. 
Soda  copperas,  389. 
Soda  Bpodnmena,  239. 
Sodalite,  229. 
Soimonita,  u.  Corundum. 
Solfatarite,  382. 
Somervillite,  206. 
Sommite,  232. 
SonnenBtein,  v,  Sunatone. 
Sonde.  V.  Soda. 
Sordawalite,  177. 
Son  f re,  22. 
Spndaite,  278. 
Spauiolite,  8S. 
Spargalatein,  396. 
Sj«rkiea,  60. 

Sparry  or  Spatiiio  iron,  444 
Spartalite,  110. 
Spatheiaensteiu,  444. 
Spear  Pyritea,  60- 
Speeketein,  276. 


Sphrerostilbite,  333. 
Sphtemlite,  248. 
Splialerite.  4B. 
Spliene,  268. 
Sphenomatite,  SO  3. 
Spliragide,  504. 
Spieaaglanz,  Gediegen,  ', 
SpifssclaDzocliei',  142. 
Spie^Ianzweisa,  140. 
Spieasglauzbleierz,  80. 
Spieeglaa,  21. 
Spia^laa-silber,  36. 
Spinel,  103. 
Spinel  mby,  103. 
Spinellane  230 
%pinalle  zmoiKre  103. 
Spin  there  26'* 
Spodumene  169 

Soda  239 
Spremtein   327 
Sprodglanzerz  86 
bprodglaserz  86 
bpmdelatejn  449 
>3tablkobalt  63 
StalilBtem  444 
Stala(tite  43B 
Stalagmite   439 
Stangenkohle  "6 
stanganapatli    366 
^taogenatain      S9 
^tannine  70 
'^tannite  512 
■ttanzait  267 
=ltaurolite  261   823 
Staurotide   261 
bteatite  "76  282 
^itemheilite  214 
Steinmanuite  41   41. 
Stainmark  26C 
Steinol  469 
Stainsalz  BO 
Stellite  306 
Stepianite   S6  12B 
Starooute  413 
bternbergite  71 
'itibioonjse   142 
Stibine  33 
'Stibium  38 
Stibhte  Stiblite   142. 
Stibnite  S3 
Stilbite  332 
Stilbit  anamorpliique,  E 

Blattnger  310 
Stillohte  B  Upal 
StilpnoQielane  287 
Stilpnoaidor  te  129 
Stinkstone    431 
Stolpenite  603 
Stoliit,  348. 
Strahlankupfer,  428. 
Strahlers,  428. 
Strahlkies,  60. 


Sfralilstein  170 
Btrahlzeolitii  S3' 
'itrakonitzite  502 
Stratopeite  169 
Stroganowite  208 
Stromal  erita  48 
Stromnite  v  Barj  strontian 

ite  451 
btroatis  Carbonate  4S0. 

Sulphate  368 
Strontian)  t  a  460 
strontian  otalcite   439 
atruvite  413 
Stylobite  256 
StyptieiLe  888 
Succinite  191  466 
&ULPHATE8  364 

Ansydbous    8b4 

Htdeoub  376 
Sulphur   Native  22. 

Selenio  24 
SDLPHUREIS  30-88. 
Sulphane  acid   148 
^ulpliurtusaeil    Wi 
Sumpfeiz   ni 
^unst  nc   23J  ^44 

Swaga  3^4 
bwinestoue  489 
■ijenite  246 
Syepooiite    41 
Sylvan  Gediagen   20 
Sylvanite  64 
SylTine  90 
Symplesite   418 

Tabeigite  ..91 
Tabular  apar   156 
Tichylte    1''7 
Ti  lyaphaltita    197 
Tafelspath,  156. 


Tag! 
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Tate,  275. 
TalB-apatite,  398. 
Tale  phosphorsaurer,  403. 
Tale  aographique,  296. 
Talcite,  509. 
Talkerde,  u.  Magnesia. 
TnlterdeaUun,  382. 
Talkapath,  441. 
Talthydrat,  133. 
I.  Talksteinmark,  260. 
Tallow,  Mineral,  478. 
Tamarite,  428, 
TANTAIATES,  344. 
Tankite,  v.  Chiastolitc 
Tannenite,  73,  612. 
Tantale  ojiydc  y  ttriffiro,  3B9 
Taatalite,  351. 
Tamowitiite,  448. 
Tantolite,  186. 
Taetiiite,  388. 
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